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['pynna 86.3h

['ocynapcrBeHHas cucrema ofecneyueHns
EAHHCTBA H3IMEpPEHHI.

Pacxoa ¥ KONMHYECTBO XHAKOCTEH U ra3os.
MeroaHka BBINOTHEHUS H3MEPEHUH
C NOMOLUBIO H3IMEPHTEIbHBIX KOMIUIEKCOB C
CY>KalOLIUMH YCTPOUCTBAMH 111 3HAUCHHA
3KBHBAJICHTHOH LIEPOXOBATOCTH U3MEPHTENBHBIX
Tpy6onposonos R, * 107 /D cebie 30

MM 2588 - 2000

Hacrosmas pexomenpmauusa B pmonogHenne k I'OCT 8.563.1,2,3-97
perjiaMeHTUpyeT METOAMKY BBINOJIHEHHA HM3MEpEeHWH pacxona M
KOJIMYECTBA JKHUAKOCTEH W Tra30B H3MEPHUTEJIBHBIMH KOMIUIEKCAMH CO
CTaHaapTHbeIMM guadparmamu u comsiamu MCA 1932 (HUK) B cnepyommx
JiMana3oHax.
® OTHOCHTEJBHOro auamerpa auadparM C YrjioBeIM crocobom orbopa

AasneHud B auanaszone ot 0,75 no 0,80, npy MUHUMAIBEHOM 3HAYECHUH

yucna Peiinonbaca pasHom 210%
® OTHOCHTE/JIbHOM SKBUBAJIEHTHOH LIEPOXOBATOCTH R, *] 0° /D cBbite 30

NPH OTHOCHUTCJIBHOM JMaMeTpe, H3MEHAIOLUHUMCS B JOMYCTHMBIX

npeaenax (ans gyuadgparMm ¢ yrioBeiM 0TOOpPOM Mnepenaga AaBlIEHUS -

0,25B<0,8 ana anadparm ¢ GpraHUEBBIM H TPEXPAJHYCHBIM CIIOCOOaMH

otbopa nasnenns 0,2< B<0,75; ans conen UCA - 1932 0,3 <B<0,8);

® DOKBMBAJICHTHaA luepoxoBatocTh MK He COOTBETCTBYET [AAaHHBIM
Tabmuust bl OCT 8.563.1-97, a npyHuMaeTcs no AaHHLIM TaOMULIBL
NIPWIOKEHUsE A HACTONINEN PEKOMEHIALHH;

¢ 3HayeHHEe BHYTPEHHETO JUaMeTpa U3MEPHTEIBHOro TpydonpoBoja s
CTaHJAAPTHbIX AuadparM ¢ YrIOBEIM cnocoboM orbopa HaBlneHUS
ceoitie 1000 MM u pna coness UCA 1932 caritte 500 Mm.
['ocynapcTBeHHBIH METPONOrH4EeCKH# HAO30p M KOHTpO/SbL  3a

npuMeHeHHEM M coctosHHeM HMK ¢ CyXalolfHMH yCTpOMCTBaMH

BBINMOAHAIOT B CcoOTBeTcTBHH C I[P 50.2.022-99 ¢ yyerom nonoxeHuii

HacTOS1EH PEKOMEHALINM.
Hacrosias Mmeronuka mnpegHasHaueHa VIS ONpElesiCHHd pacxoaa H
KOJIMYECTBA OJHO(QA3HLEIX Cped TONBKO B COCTaBE NPOrPaMMHBIX
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komruiekcoB Pacxoaomep—CT u dnoymerpuxa, peKOMEHIOBAHHBIX K
npuMmeHeHHro HTK T'occranpapra P® no MeTposioruu v M3MepHUTeIbHOM

TEXHHKE,
1. HopmarnsHble CChHIIKH

B Hacrosumer pexoMEHJAUHM HMCIIONL30BaHBI CCHITKKH HA CIENYIOUIUE
CTaHOApPThI:

I'OCT 8.563.1-97.I'CH. Namepenue pacxosia © KOMHYECTBA XHAKOCTEN
K rasoB METOAOM II€PEMEHHOro nepenajaa JasjieHHd. /uadparmsl, comnna
HCA 1932 wu T1pyOni BeHTypn, ycTaHOBJAEHHbIE B 3alOJHEHHBIX
TpyOOnpoOBOAAX KPYIraoro cedeHus. TexHHYeCKue yCaoBus.

['OCT 8.563.2-97.I'CH. Uamepenue pacxoaa M KOJHYECTBA KHUAKOCTEH
H Tra3oB METOAOM [IE€PEMEHHOro nepenajga JapieHus. Meroauka
BBINOJHEHHA U3MEPEHHH C ITOMOLIBIO CY)XAIOHX YCTPOMCTB.

[IP 50.2.022-99.I'CH. Ilopsnok ocyliecTBieHus [ oCyaapcTBEHHOro
METPOJIOrH4eCKOro KOHTPOIA M Han30pa 3a NMPUMEHEHHMEM U COCTONHHUEM
H3MEPHUTENBHBIX KOMIUIEKCOB C CYXKaOLUMU YCTPONCTBAMM.

['OCT 30319.0,1,2,3-96. I'a3 npupoauslilt MeToabt pacyera pu3H4eCKHX
CBOMCTB.

2. YciaoBable 0003HAYEHHA ¥ TEPMHHDI

B pekomeHaalHH UCMoJIp30BaHbl 0003HAUYEHHA H TEPMHHbI, IPHHATHIC B
['OCT 8.563.1-97 u 'OCT 8.563.2-97.

3. CpeacrBa H3MepeHMii 1 BcrioMorareJbHble YCTPOHCTBA

3.1. O6uue TpeboBaHuUA K CpeACTBAM H3MEPEHUH

HMamepeHus pacxoga ¥ KOAHWUYECTBA XXUAKOCTEH M ra3oB BLINOJHAIOT ¢
nomowbio MK, B cocTaB KOTOpPBIX BXOAAT OCHOBHBIE Y3JIbl, NePEUYHCIICHHBIE
B pazjiesie 1 FOCT 8.563.2-97.

3.2. Cyxalouue ycrpoicrpa

3.2.1. Koucrpykuus auadparM HO/KHA COOTBETCTBOBAaTh TPEGOBaHHUAM
1.8.1 1'OCT 8.563.1-97, conen UCA 1932- nn. 9.1, 9.2, 93 1 9.4 TOCT
8.563.1-97.

3.2.2. KoHcTpyKUua kaMep oT6Opa JaB/I€HHIt H BHINOTHEHHUE OTBEPCTHIH
png orbopa pasneHuit cooTsercTeyior TpeboBaHHaM n.8.2 ['OCT 8.563.1-

97 nna puadparm B 11.9.5 TOCT 8.563.1-97 nnsa conen UCA 1932,
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HM3MepeHnus BHYTPEHHEro OuaMeTpa AvagparMel H TOpPJIOBHHBI COIUIO
HCA 1932 BBITIONHAIOT B COOTBETCTBHH ¢ TpeboBaHMaMu 1n.8.1.7 U 1.9.2.5

I'OCT 8.563.1-97.

3.2.3. Cyxaiomue YCTpOHCTBA YCTaHaB/MBalOT B TpyOonposon B
cooTBeTcTBHM C TpeboBanuamu pasaena 7 [OCT 8.563.1-97.

3.3. UaMepuTensHblit TpyOONpOBOa

3.3.1. HamepurenbHpii TpyOONMpoBOA JOKEH COOTBETCTBOBATDH
tpebopanuam 1.7.5 T'OCT 8.563.1-97.

3.3.2. UsMepeHHa BHYTPEHHEro QUaMeTpa BBINONHAIOT B COOTBETCTBHHM
¢ Tpebosanmnamu 11.7.5.1.2. F'OCT 8.563.1-97.

3.4. Cpeacrra U3MEpEHHH MapaMeTPOB MOTOKA

TpeboBaHUsA K XapaKTEepHUCTHKAM CpEACTB H3MEpPEHHH napaMeTpoB

[I0TOKA, HX MOHTAXY H JKCIUTyaTalliM OOIKHBI COOTBETCTBOBATH pa3lieniaM
4 u 6 TOCT 8.563.2-97.

4. Meroa n3amepeHHit

4.1. IlpuHuyn Merona U3MepeHHit pacxofia U KOJIMYECTBa JKHUAKOCTEH H
raz0B C TIOMOILUBLI H3MEPUTENBLHBIX KOMIUIEKCOB C CY)KalOLIMMH
ycTpoiicTBamu M3j0xkeH B pasnene S 'OCT 3.563.1-97.

4.2. YpaBHEHMs Ui BBIMMCIIEHHMS pacxoaa >KMAKOCTEH M Ta3oB
npeacrapaensl B n.5.1 T'OCT 8.563.2-97, yparHenus ans pacudera
KoJInuecTBa cpenpl npusenetsl B 1.5.2 'OCT 8.563.2-97.

B pasaene 6 Hacrosiued peKOMEHNALMHM H3INAraroTcs ajropuTMB
pELICHUs OSTHUX YypaBHEeHHMI ©6e3 ynpoleHHH 1O  BLIYMCIACHHIO
xo3dPuiierTa ucreyenus, npunaThix B 11.5.2 'OCT 8.563.1-97. Ilpu aTom
YUYTEHBI CACAYIOUHE NTOJOXKEHUS.

4.3. VYpaBHeHMs I BbIUHCACHMA KO3DPMUHUEHTA HCTEYCHMUS,
NonpaBoYHeIX  KO3(Q@MUUMEHTOB Ha  BAMAHUE IEPOXOBATOCTH M
NPUTYIUICHUS BXOAHOW KpOMKM AuadparMbl HUCMONL3YIOT B CIECHYIOLEM
BUJIE.

43.1. VYpaBHenme llronpua, ucnonsdyemoe a8 pacuera
ko3 duumenra ucreueHus auadparm (n.8.3.2 T'OCT 8.563.1-97), B
HACTOALMX PEKOMEHOALMAX HMEEST CIEAYIOYIO O0NacTh NPHMEHEHHA

ANa auadparM ¢ yrioBbiM 0TOOpOM fiepernana NaBieHus

d=>12,5mm; D 250mm; 025 <0,8;
5000 <Re npu0,2 <[<0,45;
10000 < Re mpu 0,45< £<0,75;



20000 <Re mpu 0,75< £<0,8;

mna auabparM ¢ dnaHueBsIM M TPEXpaaMycHeIM OTOOpOM nepenana
IaBJIEHUA

d > 12,5 mm; 10002 D 2 50 mm; 0,2 <3 <0,75;
1260fF D < Re .

4.3.2. JIna nuadparM ¢ yriaoBbiM, (IaHUEBBIM H TpeXpaadyCHBIM
oTOOpOM nepenana NaBjleHHs BEIHYHHY NMONPaBOYHOro xodh@uuuenTa Ha
[UEpOXOBATOCTh BHYTPEHHEH II0BEPXHOCTH H3MEPHTENILHOIO TpyOOIlpoBOAa

PACCYHTHIBAIOT M0 C/IEYIOIHM GpopMyJIaM:

npu $<0,3 u R,, 10°/D<25win npu B20,3 u R, 10°/D<] 0[8+U(10ﬁ‘)]f14
K=l @.1)

upn P<03 wu  25<RJI0/D<30 wm npu  PB203 u 30

2R, 107/D>1 0[3"'l (10514 , a PKBHBAJIeHTHas IIEPOXOBATOCTH BEIGpaHa Mo
pauubiM Tabmuupl b1 'OCT 8.563.1-97 mny nosyyeHa 3KCIIEpHMEHTAIBHO
no pexomexdgauuam n.B.3.4. 'OCT 8.563.1-97,

Ku=1+ f'r,Ap. (4.2)
roe r,--0,04 + 0,07 lg (R.10°/D)

Age = 0—npu 5000< Re <107,
Age = 1-0,25 (Ig Re —6)* - npu 107< Re <10,

Agre = 1 -npu Re 210°;
npu R, 107/D>30 n ycinoBuM, YTO SKBMBANEHTHAA HIEPOXOBATOCTH
BpIOpaHa MO NaHHBIM NPUWIOKEHUA A HaCTOAINEH pPEKOMEHJALMM HWiH
oJy4eHa dKkcnepuMeHTansHo no pexoMeHaauuaMm n.B.3.4.'OCT 8.563.1-
97,

K.=1+3,5 B (A-A)/C, (4.3)

rae C - ko3 HumeHT ucreyenus no gopmyne llronsua;

A - KOYpPUUMEHT COMPOTURJIECHUA TPEHHUA PACCUYMTHIBAEMBIH IO

ciieiyiowedt popmyane:

A =0,11{(R./D)+(68/Re) ], (4.3.1)

Ae - KO3pOHUUMEHT CONPOTHBIEHMA TPEHHs TPYOONPOBOJOB,
HCIIONIB3YEMBIX 1)1 MOJTY4E€HHS CTaHAAapTHLIX 3HauyeHuH C:

Ao = 0,114 107°+(68/Re) ">, (4.3.2)



Ecnn K, nosydeHHoe B pe3y/bTAaTe€ pacyera, MEHee E€IHHHLBI, TO
3HayeHHe K, =/. Ecnn K, nosyyeHHoe B pe3ynbrare pacyera, Oosbuie
1,03, To npuHHMaeTcs, YTO 3KBMBAJIEHTHas LIEPOXOBAaTOCTh CTEHOK UT B
JAaHHOM YIJIE Y4yeTa IIpeBhIILAeT JOIMYCKaeMOE€ 3HaYe€HHWe U TaKOH y3en
Opakyercs.

4.3.3 .IlonpaBouyHbfi KO3QOULIMEHT HA NPUTYIUVICHHE BXOQHOM KPOMKH
OTBEpCTHA AuadparMsl ONPEOSAAIOT MO cAeaylomuM dopmynam:

npu g /d <0,0004 K,= 1, (4.4)
npu g /d>0,0004 K,=1,0547-0,0575-exp(-149-r; /d), (4.5)

rae CpeaHUH pajuyC 3aKpyriieHus BXOJHOH KPOMKH 7y pacCYHTBHIBAIOT
no gopmyiie (B.40) 'OCT 8.563.1-97 B Buae

e =0,195-(0,195-r)[1-exp(-Tun/3)](3/ Tn) (4.6)
npu 7,,=0 7"_;: = (4.7)
npu 7,,=I1 rony ;; =0,0292+0,850r,, (4.8)

rae r, — HayaJbHBIA paguyc 3aKpyrjieHUs BXOJHOH KpoMKU auadparmol;
ONpeAeNsloT IyTeM H3MepeHuH, Jubo npuHuMaroT paBHbiM 0,05 MMm.
Jnametp oTBepcTHA AUadparmel d NoAcCTaBAAIOT B popmyity (4.5) B MM.

Ecnu K,, NoNy4yeHHOe B pe3yJbTaTe pacyera, MEHEe EAMHHLBI, TO
3HaYeHnue K, =1.

43,4, YpasHeHue Ina pacyera KOdDPHUIMEHTa MCTEUEHMs CONe
HCA1932 (n.9.6.2 I'OCT 8.563.1-97) B HacTOAWEeH peKOMEHAALMH UMEET
cieayioumyo 061acTh NpUMEHEHHS:

d 212,5 mum; D 250 mym; 0,3 <[5 <0,8;
7%10* <Re <5*%10' npu 0,3 < <0,44;
2*10* <Re <5*10" npu [ >0,45.
4.3.5. JIna conen UCA 1932 sennuuHy nomnpasoyrHoro ko3g@duiiueHTa

Ha  IIepOXOBAaTOCTh  BHYTPEHHEM  MOBEPXHOCTH  HUIMCPUTEBHOrO
TpyOOIpoOBOAa PaCCYMTBIBAIOT MO CIIEAYIOIMM Gopmyam:

npu [$<0,35 u R, 10" /D<25 unu npu 320,35 u R, 10" /D< 10[5+“(lﬂﬂ’ JE
K, =1; (4.9)



npy P<0,35 wu 25<R,10° /D30 wm npu 2035 u 30 2R,

10“/D>»10[5"‘”("”34)]’9 , @ OKBHBAJIEHTHag LUEPOXOBATOCTh BpIOpaHa Mo
nanHbIM Tabnuuel b1 I'OCT 8.563.1-97 win nosryyeHa skcriepHMeHTanbHO
no pexomeHgauusM 1.B.3.4.I'OCT 8.563.1-97

K,=1+ [Fr, 4, (4.10)
rae r,--0,025 + 0,045 lg (R, 10°/D)

Are = 1-0,25 (Ig Re —6)° - npu 210°< Re < 10°,
Are = 1—npu Re 210"

[lpu R, 10/D>30 u ycnosuu, YTO IKBMBAJIEHTHAsd LIEPOXOBATOCTH

BoiOpara No OAHHBIM TMNPHWIOKEHHS A HACTOAILUCH pPeKOMEHIALMH HIH
MoJlyueHa sKcnepuMeHTaabHO 1o pexkomeHganuaMm 11.B.3.4 'OCT 8.563.1-

97,
K.=1+3,5*%4 > (A-A)/B, (4.11)

rne A=[0,0,0451g(R,10°/D)-0,025]/ [0,0,07Ig(R,10°/D)-0,04] (4.12)
B=0,5959+0,0312'-0,184%

3Ha4yeHus A M A, paccuuThiBaIoT No popmynaM (4.3.1) n (4.3.2).

Ecnu K,, mNonyyeéHHOe B pe3ynsTare pacyeTra, MeHee €AUHHUBI, TO
jnayeuue K, =/.Ecnn K, noayuyeHHoe B pesysbTare pacyera, Oosblle
1,03, To npruHUMaeTCHd, YTO IKBUBAIEHTHAA LIEPOXOBATOCTL cTeHOK UT B
JAHHOM YrIJjie y4yeTa IIPEBBILIAET AOITYCKAEMOE 3HAYCHUE M TaKOH Yy3el

Opakyercs.
4.4. KospduuueHdr pacluupeHus & rMpH NPHHATHIX B HACTOSAILMX
PEKOMEHAAUHAX YCIOBHAX H3MEPEHHH, pacCYMTBIBAIOT A1 AHadparM Mo

dopmyne (8.10) I'OCT 8.563.1-97

£=1-(0,41+0,35- ) Ap/(xp), (4.13)
s conen UCA 1932 no dopmyne (9.8) 'OCT 8.563.1-97

g={[x W 1(x-1) J[(1-Bo/1-B )i 1- W Hra-w (4.14)

rae Y = 1-Ap/p.

4.5. 3HayeHHe  IKBHBAIEHTHOH  IIEPOXOBATOCTH  BHYTpPEHHEH
[MIOBEPXHOCTH CTEHOK M3MEPHTENBHOro TpyOOMNMpoBOJa ONpeaensoT B
cooTBercTBHH ¢ TpeboBaHHAMH ['OCT 8.563.1-97 wim no npunokeHuio A

HacTOAWEH pEKOMEHAALIUH.



4.6. 3HayeHust TUIOTHOCTH (B pabounx (0) wiHu craHapTHLIX (0O;)
YCNOBHAX), KOIPODUUMEHT AUHAMHYECKON BA3KOCTH (LY M MoKasarenb

anuabatel (K), ompenensior no MerogukaM, ycraHoBiaeHHsiIM B 1'OCT
30319.0..3-96 , mo paHHbIM [ocynmapcTBeHHOH Cny»Obl CTaHAAPTHBIX
cripaBo4HbiX JaHHBIX (I'CCCJI) unu Ha OCHOBaHMHU JAHHBIX J1aGOpaTOPHRIX
AHAJIN30B, BHIMOJHEHHBIX B COOTBETCTBHHU C JEUCTBYIOLMMY CTAHAPTaAMH.

4.7. W3mepeHud pacxoga H CYTOYHOIO KOJIMYECTBA IIPOBOAAT Ha
OCHOBAaHWMH AaHHBIX HHPOPMALIMOHHBIX KaHAJIOB MO CPeIHHUM 3HAYCHHAM 3a

nepuoa ocpeaHenns (A7) no pasHOCTM JaBNEHHMS Ha CYXKAOLIEM

ycrpoiictee (Ap), no abcomoTHOMY NABMEHUMIO Ha BXOAE B CYXaloIlee
YCTPOMCTBO (p/) ¥ IO TEMIIEpAType Cpelbl (1), KOTOPbIE NOCTYNAIOT Ha BXOA
BEIMHCIIUTENIS B peaJlbHOM Maclutabe BpeMeHH WIHM HaXxomiaTcs 1o
[VIAHUMETPUYECKHM YHC/IaM H 110 METOAUKAM, YCTAHOBJIEHHBIM B 1. 5.2.3 U

B npunoxxkeHud I' T'OCT 8.563.2-97.
S. HoaroroBka K BLINMOJIHEHNIO H3MepeHA

5.1. Tlepen uU3MEpPEHUSMH INPOBEPAIOT COOTBETCTBHE KOMILIEKTHOCTH
TeXHUYECKOM foKkyMeHTauuu Tpebdosanug I[P 50.2.022-99.

5.2. Ilepea wsMepeHMsiMM MPOBEPSIOT TEPMETHYHOCTH BCEX Y3IJIOB M
COEAMHEHHUH, B KOTOPBIX HAXOAUTCH Cpeaa.

5.3. Bce cpeacTtBa u3MepeHHit NpUBOAAT B pabouee COCTOSHHE M
M3MEpPAIOT ICHCTBUTENbHbIE 3HAYEHHUS [ApaMETPOB, [0 KOTOPBIM
ONpEeaeNnsioT KOMUUYECTBO MIM (M) pacxoa cpeln! (CM. NpHIokKeHwe A

I"OCT 8.563.2-97).
6. MeroauKa BbINOJHEHHA H3IMEPEHHS MacCOBOI0 pacxoza.

HeszaBucuMO OT 00NacTH WM3MEHEHHS NapaMeTpPOB HM3MEPHTEIBLHOTO
KOMILIEKCa C CY>KaIOUWKUMH YCTpOHCTBAMH, H3MEPEHHS MACCOBOI0 pacxoja
ABJIAIOTCSH KOCBEHHBIMM U3MEPEHHUAMH H UX BBINOJHAIOT B Ba 3Talla,

6.1.Jlepsviu sman. QOpMHPOBAHUE PACUYETHBIX JAHHBIX

6.1.1. PaccyuThIBaIOT 3HaUEHHE OTHOCHUTE/ILHOH IUIOMAIH ﬂ

6.1.1.]1. PaccudThiBalOT 3Hau€HHE TeMNepaTypHOro kKoddduuueHTa
TUHCHHOrO pacHIdPEeHUs UIS MaTepydana CyXamouero ycTpoucTBa U
n3MepuTenbHOro Tpybonposoaa o gpopmyne (B.5) 'OCT 8.563.1-97

v=10%(@,+10"tb,-10° ¢,),



roe a, b, W ¢, - 3HaYEHHUA MOCTOAHUDLIX KOX(D(PUUHEHTOB, KOTOpHIE
BpiOuparor no Ta6a1.B.1 I'OCT 8.563.1-97 B 3aBUCHMMOCTH OT MaTepuana
CyXaIoLIero yCTporMCTBa M U3MEPUTENLHOroO TpySonporoaa.

Ecni  3HayeHHd  TeMIepaTypHOro  Kodp@HUHUEHTa  JTMHEHHOro
paclMpeHHs HU3BeCTHB! (HANpUMep, H3 CepTH(PHKATAa Ha METaal 3aBoja-

H3rOTOBUTENIA), TO 3HAYEHHE ‘Y’ He pacCUMTBIBAIOT, a NPUHHMAIOT IO

AAHHBIM CepTHRUKaTA.
6.1.1.2. PaccuuteiBatoT 3Ha4yeHHS quaMeTpa Cy»Karollero ycrpoicrsa d

M BHYTPEHHEro auaMmerpa M3MeputesapHoro tpyodomnposoaa D B pabouux
YCIOBUAX

d =dy [1+¢t-20)],
D = Dy [1+¥(1-20)].

[TposepsioT suinonHeHue YCaoBUiA d > dum ¥ Dyn S D < Dy, TE  diiy
papHo 12,5 mm, a D,,, u D,, ykazans! B n1.4.3.1 (auadparmst) u n.4.3.4
(cormna UCA 1932) (3mece u aanee Homepa IYHKTOB M GopMyi1 6e3 cChITOK
Ha HJI cooTBeTcTBYIOT HacTOsALEH peKOMEHAALVH).

6.1.1.3. PaccyuTbIiBatOT OTHOCHUTENBHBIA AHAMETD  CYXAKOLIEro

ycTpoiicTBa = d/D W TpOBEPSAIOT BIMONIHEHHE YCIOBHH Ly SOBSLBuax .
Benuuunst f,,, 1 B,q 14 anagpparm u a1 conen UCA onpenensior no mn.
43.1 nn4.3.4.

6.1.2. [Tposoaurcs pacuer C(f)=C~/(1- ﬁ' )0.5’
rae C~ cuuraior o dopmyne (8.8) TOCT 8.563.1-97 ana avadparm &
BHJIE

C~=0,5959+0,0312/8'-0,1843°+[0,090L,8'/(1-5')]-0,0337L,-f,
rae L;=L,=0 (yrnoroit or00p nepenasa naBneHHs);

L=1; L,=0,47 (TpexpaanycHpi# oTO0p nepenana JapsieHus);
L=L;=25,4/D (pnanueBsid 0100p nepenaja JaBjleHHA);

(D BoipaXkeHo B MM, a ecnu L; 20,4333, 0,09L; = 0,039)

u no ¢popmyne (9.6) 'OCT 8.563.1-97 nna conen UCA 1932 B Bune

~=0,9900-0,22625"".
6.1.3. IIposoasT pacyer
B(pB) =0, 0029/?2'5/(1 -[7")0'5 - Iu1A aMadparm M

BB =(338""-17,5)-107 £ /(1-£)* - nns conen UCA 1932.
6.1.4. PaccuumTriBaloT MONPABOYHBIM KO3IPPHLUMEHT Ha MNPHTYIVICHHE
BXOAHOM KPOMKH OTBEpPCTHs AHadparMe 1o . 4.3.3.
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6.1.5. Ilpu TeueHnH raza pacCYHTHIBAIOT KO3PPHIMEHT paclIMpEeHUs &£
no n4.4. Ilpy TeyeHHMM KMAKOCTH KO3(PODHULUHMEHT pacIiHpeHHs paBeH
eANHHULE.

6.1.5.1. Hamepsior cpennHee 3HaueHME Pa3HOCTH [JaBJICHHA Ha

cyxaroieM ycrpoiictse (Ap) u cpenHee 3HaYeHHEe abGCOMIOTHOTO AaBIEHUS
Ha BXOJ€ CY>KaIOLIEro yCTpoicTna (p) B COOTBETCTBUH ¢ 11.4.7.
6.1.5.2. OnpenensoT nokaszarens aguadaTbl peKoOMeHAaUMAM 11.4.6
6.1.5.3. [TposepsroT BRInOnHeHue yenosus (11.6.3.3) 'OCT 8.563.1-97-

Ap/p.<0,25. Ecnu ycnoBMe He BLIMONHEHO, YMEHBUIAIOT Pa3zHOCTH

JaBJICHUH WIH YBEJIMYUBAIOT JaBJICHHE Ha BXOJ€E B CYXalollee YCTPOHCTBO.
Ecnu ycnosue (n.6.3.3) T'OCT 8.563-97 BeInOAHEHO, pacuer
MPOAOJIKAIOT.

6.1.5.4. PaccuutbiBaioT k03Q(dHUIHEHT pacluMpeHUs &£ no ¢opmyie
(4.13) nna nuadparm wiu no dopmyne (4.14) ans conen UCA 1932,

6.1.6. PaccuursiBator 00061eHHsbIH napamerp Cy.

6.1.6.1. HMsamepsior cpennee 3HayeHHE pasHOCTH JaBJ€HHH Ha

cyxaroueM ycrpoiictee Ap ¢ yuerom pexomennanuii n.4.7.

6.1.6.2. Ilposepsior ycnoBue OOHO(PA3HOCTH TEUEHHA IHKHUAKOCTH
(n.6.3.2)) I'OCT 8.563.1-97 (orcyrcTBME BCKHUNAHUA XKHUAKOCTH B CKATOM
CEUEHHH CYXKAIOLIEro YCTPOHUCTBA )

Ap<p-pyy

HaBneHue HACHIIECHHBIX MAapOB XHAKOCTH MPH TEMIIepaType Ha BXOAE C
Cy’Karoliee YCTPOHCTBO p,, onpexenasior no AaHHeIM ['CCCJl mnu no
AaHHBIM Na0OpaTOPHBIX aHANW30B, BBINOJAHEHHBIX B COOTBETCTBHM C
JEHUCTBYIOLIUMH CTaHAapTaMH.

Ecnu ycnoBue 0AHO(A3HOCTH HE BBHINIOJIHEHO, YMEHBUIAIOT Pa3HOCTH

JIaBJICHUH Ha CYXalOILEM YCTPOMCTBE.
6.1.6.3. OnpenensloT 3HaueHHe TUIOTHOCTH B paboYMX ycnosBHax (L0) |

KO3QPULUHEHT TUHAMHYECKOH BA3KOCTH (L), BhipaxeHHoe B eanHunax CH,
no pexoMeHaauuaM n.4.6
6.1.6.4. PaccuntsiBatoT 06001EHHBIH NapaMeTp

Co=(&D/1y)(2*4p*0)"’ .
6.1.7. PaccuuThiBaloT nonpaBKy Ha BIHAHHE LIEPOXOBATOCTH
BHYTPEHHEH  MNOBEPXHOCTH  M3MEpHMTENBHOrO  Tpybomposoa  Ha

k03pPHUIUEHT pacxosa.



6.1.7.1. IlpoBeparoT BenmHYHUHY OTHOCHTEJABHOH 3KBUBAJIEHTHOM
HIEPOXOBATOCTH, MIPH KOTOPOH MONpaBKy Ha BAHUSHHE INEPOXOBATOCTH HE
BBOAAT 1O peKkomeHgauusM n. 4.3.2 (numa¢pparmsel) u n.4.3.5 (conna UCA
1932).

[Ipy  BEITONHEHWH  BBHILICYKa3aHHBIX  YCJIOBUM  MOmnpaBka Ha
IEpOXOBAaTOCTh paBHA eJuHHLUEe. B TMNPOTHBHOM Ciy4ae BhIGUpalOT
GopMyily NO pacyery NONPaBKH Ha 1IEPOXOBATOCTh 10 NAHHBIM Nn.4.3.2
(zuagparmel) unu 4.3.5 (coruia MCA 1932).

6.1.7.2. IlpoBepsaioT BeNHUMHY OTHOCHUTEJIBHOM  SKBHUBAJICHTHOM
IIEpOXOBATOCTH, npu xoTopoi pacuet o I'OCT 8.563.1-97 He moxer OniTh

BBITTIOJIHCH.
R, 10°/D> 30.

6.1.7.3. IlpoBoasaT BeIOOp MeTOAA pacyeTa MONPAaBKY Ha LIEPOXOBATOCTh
BHYTPEHHEH ITOBEPXHOCTH HM3MEPUTEIBHOTO TPyOONpoOBOAAa M METOAMKH
BBIMOJIHEHUS U3MEPEHUH MAacCOBOTro pacxona.

6.1.7.3.1.Ecnu 3KBHBaJIEHTHas WIEPOXOBATOCTh BbIOpaHa MO AAHHEIM
npwioxenus bl TOCT 8.563.1-97 u ycnosue n.6.1.7.2 ne BwinonnexHo u
K> 1, pacyer nompasky Ha LIEPOXOBATOCTh BBIMOJHAIOT Ha BTOPOM 3Tare
no ¢opmynam 4.2 (auadparmel) u 4.10 (corura UCA 1932). Metoauka
BBIMIOJIHEHHUA U3MEPEHUS PACcX0ola u3noxeHa B 1. 6.2.1.

6.1.7.3.2. Ecnu >KBUBajIeHTHAasA LIEPOXOBATOCTh BhIOpaHA 1O NaHHBIM
npunoXxeHusa A HacrosuieH pekomenpauuu U K, >1, pacuer nonpaBku Ha
LIEPOXOBATOCTD BhIMTOMHAIOT 10 hopmynam 4.3 (auadparmer) 1 4.11 (corna
HCA 1932). Meroauka BLINOJMHEHMA H3MEPEHHA pacxona HU3JI0KEHa B

1n.6.2.2.
6.1.7.3.3. Ecnn K,, =1 ¥ BeIuyuHy 3KBUBAICHTHOH IIEPOXOBATOCTH

HaXOMAT MO NaHHBIM [PUJIOKECHUS A WIH ﬂ>0,7 5 (amadparmel), METOJHKA
BBINOJHEHNSA H3MEPEHHUS pacxoa u3ioxeHa B 1n.6.2.3.

6.2. Bmopoi sman. I3MepeHHe MacCOBOIO pacxo/a.

BotuvcaeHyue  MaccoBOrQ  pacxoja  BbUIOJHAIOT B CACAYIOLUECH
[10CNe0BaTEbHOCTH.

6.2.1.Ecnu  monpaBKy Ha I1epoXOBaTOCTb  pacCYMUTHIBAIOT IO

n.6.1.7.3.1,ro:
6.2.1.1. PaccumThiBalOT 3HayeHWe MOIPABKH Ha WIEPOXOBATOCTh MO

n.4.3.2 (nwapparmer) wiu 1.4.3.5 (conna HCA 1932).
6.2.1.1.1. PaccunthiBalOT napamerp r, no popmMmyJiam
s conen MCA 1932
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r,.-0,025 + 0,045 lg (R, 10° /D),

g auagparm
r,.-0,04 + 0,07 lg (R,10°/D).

6.2.1.1.2. IlpyauMaior 3HaueHue Ag, =0,5.
6.2.1.1.3. PaccuutniBator 3nauecHue K, 1

KJ=1+ f'r,05.
6.2.1.2. PacCuMTBIBAIOT r1apamMeTp

I=(B(B/ICPH" ' B10°/(fF Cy Kul KT

rae a=0,75 nna guadparm n a=1,15 nns conen UCA 1932,

6.2.1.3. PaccuMTHIBaIOT napamMeTp

K.=1-I,*U/"

rae U, = 1-I-*U™ ; Uy =1-11,*U"" ; Uy =1- II,*U; Uy =1-10, .
6.2.1.4. PaccuuTeIBalOT YKUCIO PeliHONBACA

Rel = [C(P)* K, 1*K,/K J*[F *C.

6.2.1.5. PaccunThIBalOT 3Ha4YeHUE Ap,

Age =0 - npu 5000< Rel <107,
Ape = 1-0,25 (Ig Rel -—6)2 - npu 10°< Rel <10°,

Ap. = 1—npu Rel 210°
6.2.1.6. PaccuursiBaroT 3HayeHue K, 2

K2=1+ ['r, Az

6.2.1.7. [lorTopsior pacuetni ¢ 1. 6.2.1.2 no 11.6.2.1 .4 n Haxonar Rel
6.2.1.8. PaccuuThIBalOT KO3 PHLUMEHT pacxosa

6.2.1.8.1. PaccuunthiBaloT 3HaueHHe Ag,

Age = 0-npu5000< Re2 <107,
Age = 1-0,25(1g Re2 —6)° - npu 10°< Re2 < 10°,

A}i’e = ] —~ NPpU Re2 2]06

6.2.1.8.2. PaccuutheiBaroT 3HauyeHue K,,3

K,3=1+ ﬁ’r,,AR,,,.

6.2.1.8.3. PaccyMTHIBalOT MNONpPaBOYHBIA KO3QUUMEHT HAa YMCIO
PeitHonpaca

Kge= 1+(B/C~)*(10° /Re2)".
6.2.1.8.4. PaccuutsiBaloT 3HaYeHHe KO PHUUHEHTa pacxoa

o=C(f3) *Kz.*K..3* K,
6.2.1.9. PaccuMTBIBAIOT [TpEeABAPHUTEIILHOE 3HAYEHHE MacCOBOr'0 pacxo/a
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gmi ‘*‘-‘0,25' QL 3[1 +}@(I-ZO)]Z'dzoz'(Z'Ap'p)0'5

6.2.1.10. PaccyuThiBarOT OKOHYATEJILHOE 3HaUYEeHHe yucia PeHHONMbACA
R€=(4/ﬂ) *q,,.; /(D*/J)

6.2.1.11. PaccyuteiparoT k03¢dPUIMEHT pacxoja.

6.2.1.11.1. PaccuuTtriBator 3HauyeHHe Ap,

Age = 0-npu 5000< Re <10°,
Ape = 1-0,25(Ig Re —6)° - npu 10°< Re < 10°,

Age = 1—npu Re 210°
6.2.1.11.2. PaccuutsiBaior 3Hauenue K,

Km -~ I +ﬂrgARe.

6.2.1.11.3. PaccuursiBaloT nonpaBovHbli KO3(P(HLUHMEHT HA YUCIO
Petinonsaca

Kge= 1+(B/C~)*(10° /Re)".

6.2.1.11.4. PaccuutbiBalor 3HaueHue k03¢ uuuesTa pacxoaa

o= C( ﬁ) *KRE *Kuz ¥ Kn-r
6.2.1.12. PaccuuThiBalOT 3HAYEHHE MAacCOBOI'0 pacXxoa

Gn=0,25-70-Q- & [1+ Y 4(-20) ] -doi’* (2 Ap- 0)*° .

6.2.2. Eciin nonpaska Ha LuepoxoBaTocTh paccuurada no 6.1.7.3.2, To;
6.2.2.1. PaccuursiBator 3HaueHue K, 1.

6.2.2.].1.PaccuursiBatot 3Hauenue Al = 0,11/(R,,/D)+(68/10°)]"% .
6.2.2.1.2. PaccuntsiBatoT 2nHavenve A, = 0,114 107+(68/1 1Y ad
6.2.2.1.3. PaccyutsiBaroT 3uauenne C/=C_ +B.

6.2.2.1.4. PaccuptsiBaroT 3Haueune K, /=1+35 ﬁ’ '5(/11 ~A1)/C1.
6.2.2.2. PaccuuThiBaioT NapaMerTp

1. ={(BIB/[CIB* }10/(fF-Cy Kul K],

roe a=0,75 nng qgnadparM u a=1,15 ans conen UCA 1932.

6.2.2.3. PaccuutsiBaioT napamerp

K, =1-11.*U;"

rae U, = I-IL-*U" - Uy =1-IT,-*U s U, =1- OL.*U; Uy =1-10, .
6.2.2.4. PaccyurpiBaloT YHcsio PeiiHoabaca

Rel = [C(D*K,I-*K,/K.J*[F *C.

6.2.2.5 PaccuutsiBaror 3Hauenue K, 2

6.2.2.5.1. PaccuurbiBaoT 3Hauenue A2 = 0,/1/(R,/D)+(68/Rel)]"* .
6.2.2.5.2. PaccupthiBaloT 3Hauenue A2 = 0,11/4 107°+(68/Rel)]*?.
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6.2.2.5.3 PaccuursiBatoT 3Hayenue C2= C. +B (10°/Rel)”.
6.2.2.5.4 PaccunTeiBatoT 3HaueHue K, 2=/+3,5 ﬂ” (A2-4.2)/C2 .

6.2.2.6. PaccuntsiBaloT yMciio PefiHonbacA.
6.2.2.6.1 PaccuuThiBalOT 3HaUE€HNE NapaMeTpa

1. ={B(B/[CIB" D10/ -CyKu2K)]"

rae a=0,75 nna anadparm u a=1,15 ana conen UCA 1932,

6.2.2.6.2. PaccunTbhIBalOT N1apaMeTp

K.=1-I1,*U/"’

rae U, = I-II.*Us""' ; Uy =1-I1.*U,"" ; Uy =1- IT,*U™; Uy =1-1, .
6.2.2.6.3. PaccunTrIBaOT uMci0 PeiiHoabpnca

Re2 = [C(B)*-K.2-*K,/K.J*[F *C.

6.2.2.7 PaccuypaThiBaioT 3HaueHue K, 3.

6.2.2.7.1. PaccumteiBator 3Hauenue A3 = 0,11/(R../D)+(68/Re2) "> .
6.2.2.7.2. PaccuntsiBatoT 3HaueHue A3 = 0,11[4 107+(68/Re2) ">
6.2.2.7.3 PaccuutsiBatoT 3HaueHue C3= C. +B (10°/Re2)".

6.2.2.7.4 PaccuuTeiBaioT 3HaueHue K, 3=7/+3,5 )6‘"5 (A3-A.3)/C3.

6.2.2.8. PaccuuThiBalOT KO3Q(HUIMEHT pacxoaa.
6.2.2.8.1.Pacc4uThIBalOT NMOMNPaBOYHBIH KOI(PGHULHEHT Ha YHCIIO

PeltHonbaca

Kge= 1+(B/C~)*(10° /Re2)"

6.2.2.8.2. PaccuuThIBalOT 3Ha4eHHUE KO3QPUUHEHTA pacXoaa

a=C(f}) *Kr.*K..3* K,

6.2.2.9. PaccyuThIBaIOT NPEABapHTEIBHOE 3HAYEHME MACCOBOr0 pacxoa
Gm1=0,25: 70 Ot & [1+ Yu(t-20) J*dys*- (2- Ap- 0)"” .
6.2.2.10.PaccyMThIBalOT OKOHYATENLHOE 3HAYeHHe Yuciia PeliHonbaca

R€=(4/7U *QmI /(D *ﬂ)
6.2.2.11. PaccuutsiBatoT KO3QPHUUMEHT pacXona.
6.2.2.11.1. PaccuurbiBaroT 3HaueHue K,

6.2.2.11.1.1. PaccuursiBaror 3navenue A = 0,11[(R,./D)+(68/Re) "> .
6.2.2.11.1.2. PaccuutsiBatoT 3avenue A, = 0,114 107 +(68/Re) '*.
6.2.2.11.1.3. PaccunthiBaior 3nauenue C= C. +B (10°/Re)*.
6.2.2.11.1.4.PaccuuthiBaitor 3Havenue K, =1+3,5 £’ (A-A)/C

6.2.2.11.1.5. I[IposepstoT BoinonHeHue ycnosud K, <1,03.
6.2.2.12. PaccuHThIBAIOT MONPABOYHBIH KOIPOHLHEHT Ha YUCIIO

PetiHonbaca
Kg.= 1+(B/C~)*(10° /Re)".
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6.2.2.13. PaccuuThiBatoT 3Ha4eHHe KO3(pPHIHMEeHTa pacxoa

a=C ( @ *KRe *Km ¥ K,,.

6.2.2.14. PaccyuThIBalOT 3Ha4YE€HUE MACCOBOI0 pacxona

qn=0,25"70- Q- & [1+ ¥ o(1-20) -2y’ (2- Ap* 0)* .

6.2.3. Ecnu nonpaska Ha LIepoX0OBaTOCTh paccyutana no 6.1.7.3.3, To:
6.2.3.1 PaccuutpIBalOT nnapamMerp

. ={B(B/[CB" B [10°/(F-Cp KT,

rae a=0,75 pna anadparM u a=1,15 ana conen UCA 1932.
6.2.3.2. PacCUHTHIBAIOT MapaMeTp

K.=1-IT:U/""

rac U.; = I-HC'U.;a”,' U3 =1-HC'U2a”; Ug =]-H¢'Uja+!,' Uj =1-Hc :
6.2.3.3. PaccuurniBaroT unciio PeliHonbaca
Re = [C(P)-K,/K.] [F Cp.

6.2.3.4. PaccuntriBaloT KO3 PHIHEHT pacXoaa.
6.2.3.4.1. PaccuuThIBalOT NONPaBOYHBINA KO3PDHULMEHT HA YHCIIO

PeitHonsaca
Kge = 1+(B/C~)*(10°/Re)*
6.2.3.4.2. PaccunthiBaloT 3HaueHue ko2¢duunenTa pacxoza

a=C(f3) *Kr.*K,.
6.2.3.5. PaccYuTBIBaIOT MAcCCOBBIA pacxon

guw=0,25T0 O & [1+Yu4(t-20) [ *dyg’ - (2- Ap- ).
7. A3MepeHrs KOJHYECTBA

7.1. H3MmepeHus KOJIMYECTBA MPOBOAAT IO CPEAHHUM 3HAYCHUAM
(YCNOBHO-TIOCTOSAHHBIE BETHYMHBI) Pa3HOCTH JAaBlIEHUS, a0COMOTHOro

AaBJICHUS, TEMNEPATYPhl H COCTABa Cpexsl 3a nepHoa ocpeaHenus (A7) s
COOTBETCTBHH C PEKOMEHAALMAMY, H310KeHHBIMH B 11.5.2.3 TOCT 8.563.2-

97.

7.2. Maccy 3a yCTaHOBJIEHHOE BpeMs MM cekTtop (7)) , B npenenax
KOTOpOro OAHOBPEMEHHO M Pa3HOCTh JaBjieHHH, H a0COIOTHOE AaBJIeHHE,
M TeMneparypa, M COCTaB Cpeabl OCTalOTCA YCIOBHO-IIOCTOSHHBIMH,

ONnpeAensoT KaK NpoU3BeACHHE MacCOBOro pacxoia Ha Bpems 7, O0nemM B
CTAaHAAPTHHIX YCHOBMAX 32 YCTAHOBJEHHOE BpeMA oONpeaensercs Kak
OTHOILUEHHE MacChl K IUIOTHOCTH B CTRHAAPTHBIX YCIOBHUAX.
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7.3. CyTouHy1o Maccy Wi o0beM onpeaensaioT CYMMHPOBAHUEM MacChl
(obbeMa), nMosyueHHBIX B 1.7.2., ¢ YY4E€TOM, YTO CyMMa YCTaHOBJIEHHOIO
BPEMEHM TIO CEKTOpaM, rie pa3HOCThb AaBJieHHH, aOCONIOTHOE JaBJIEHME,
TeMIiepaTypa ¥ COCTaB OCTAeTCHA YCJIOBHO-MOCTOSHHBIM, cocraBnser 24
yaca.

8. Pacuer mMOrpemiHOCTH H3MepeHHH Pacxoaa H KOJIHYeCcTBA

8.1. PaccuMTBHIBAIOT MOTPEIIHOCTh M3MEPEHHH pacxoaa no ¢opmyiaM
pasaena 9 I'OCT 8.563.2-97 ¢ yueTrom TOro, 4ro HorpellHOCTh pacyera
KOPPEKTHPYIOLIEr0o KOI(PPHUHEHTA Ha LIEPOXOBATOCTh BHYTPEHHUX CTEHOK
H3MepuTenbHoro Tpybomposoaa mna auapparm u conen HMCA 1932

npoBosiT no popmynam: B.35 u B.43 IT'OCT 8.563.1-97

5Km= KHI"])*IOO%
Ecin BeJHMYHHBl PACCYMTAHHBIX MOTPEIIHOCTE MEHBUIE HYJS WIH

D>0.3 wiu K, =1, T0 Ox, =0.

8.2. PacCUMTHIBAIOT TOrPEIIHOCTD H3MEPEHHH KOIHYECTBA2 C YYETOM
JOTIONHUTENBHOM CUCTEMAaTHUYECKOW  TIOTPEILHOCTH, BHI3BAHHOM
OCpCAHECHHEM NpH (OPMHPOBAHHH YCIOBHO-NOCTOAHHOK BEIWUYMHBI (10
dopmynam 1. 5.2.3. 'OCT 8.563.2-97).

8.2.1. PaccyuThiBalOT NONOTHUTENBHYIO CUCTEMATUYECKYIO
norpewHocTh 110 popMmyie (5.26) 'OCT 8.563.2-97

Sy = [(ra =y )/Bs + y)I* 9 100

rae 9 = 0,125 (Cq/0y’) (v, + v)° /9, s u y, - BepxHee u HKHee
3HaYCHHUE B AHUATIA30HE U3MEPEHUS NTapaMeTPoOB 3a NEPUOJ OCPEIHEHMS, § —
o0iee 0003HaAUCHUE, NPUHATOE /I MacCCOBOIO U 00BEMHOI0O pacxoza Inpu

paGouuX WIM CTaHAAPTHBIX YCHOBMAX; O¢/C Y’ =4(q1+q; —29)/(Vs — V)’
20e q;— pacxon Npu y = y,, g>— pacxon npu y = (y, + y,)/2, q; — pacxoxn
puy =y,.

Ecnu pononHuTenbHas CHCTEMATHYECKas NOIpelIHOCTh COCTaBJISAET
MeHee 1/3 pe3yNbTHPYIOLEH CUCTEMAaTHYECKON MOrPEeIHOCTH KOJIMYECTBA,
paccuuranHon no 11.9.4.5 'OCT 8.563.2-97, ero npenebperaror.

Eciy nonydyeHHas  JONOJHHTENbHAs  MOTPEIHOCTh  IPEBBILIAET
JOMYCKAEMYIO U1 yuYeTa MOrpeLuHOCTh, YMEHBUIAIOT NEPUOLA OCPEAHCHHS

(A7) Toro mnapamerpa, KOTOpBIfi BHOCHT MaKCHMalIbHBI BKJIaj B
ROMOJIHUTENBHYIO MOTPEIIHOCTb.
8.2.2. PaccyudThIBalIOT MNOTPELUHOCTh M3MEPEHUA KOJM4YECTBA IO

dopmyne (9.27) c yuerom n.5.2.3. 'OCT 8.563.2-97
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S,= (57 + 6+ 52 P,

rAc 53 u 5]/ = CHCTEMAaTHYECCKasa COCTaBJIAWONIIaA COOTBETCTBCHHO

TIOrPEIIHOCTY pacxoaa, paccUyHTaHHas NPHU CpeJHUX NapaMerpax NoToKa 3a
BpeMs HM3MEPEHHH, W JONOJHHUTENbHAad NOrpellHOCTh, BbI3BAHHAA
OCpEeAHEHHEM IIPH pacyeTe pacxoAa Mo YCJAOBHO-TIOCTOSHHOH BEIHUHHAM,

Or— WHCTPYMEHTANbHAR NOrPEMIHOCTS H3MEPEHHUIT HHTEPBANA BPEMEHH.
Cly4yaiiHyi0 COCTaBJFIOULYI0O U3 MOrPelIHOCTH H3MEpPEHHH KOJIMYECTBA

HCKJIIOYAIOT, KaK MPEeHEe0peXuMOo MayIo.
B Ilpwnoxxenud b AaHel npumepsl pacyeToOB MACCOROIO pacxona B

COOTBETCTBHM C peKOMEHAauMIMH HacToauux MH.
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[TpunoxxeHue A
3HaYenHn 3XBHBAJICHTHOH 1IepOXOBaTOCTH R, BHyTpeHHeH
NOBEPXHOCTH M3MEPHTEJILHLIX TPYOONpPOBOAOB

Bup
HOPMATHBHOIO
JOKYMEHTA

[OCT

Bun, cocrognne noBepXHOCTH CTEHKH
TPYOb! # ycnoBus e€ SKCNAYATAUKH

Marepuan

Hogas GecluoBHas:-
X0N0aAHoaepopMHPOBAHHAS
- ropavedopMoBaHHas

Crans

8.563.1-97

- IPOKATHas

LlensHOTAHYTAA:

- IApoONpoOBOAkL, paboTaronue
NepHMOJAHYECKH, H KOHAEHCATOIIPOBOABI
C OTKpPBITOH cucTeMo cbopa
KOHJIeHCaTa

-ra30MpOBOAL! NOCAE HECKOJIBKUX JIeT
3KCIUTYaTallHH B Pa3IMYHBIX YCIOBUAX
(koppoANpPOBaHHLIE WK C HEOONBILIUMH
OTIO0XKCHHAMHU )

- BO3YXOBO/Ib! C)KaTOro BO3XyXa

- KOHAEHCATONPOBOALI, paboTatoniue
NepHoANYECKH, U BOAAHbIE
TEILJIONPOBOL]
IlensHOCBapHas:

- MarucCTpajbHbI€ ra30npoBOALI I1OC/E
HECKOIbKMX JIET SKCIUTyaTaluu

- MarucTpaibHbI€ ra3onpoBOabl NOCe
20 neT aKkCIuTyaTauuu

- TpyOBl, 3arps3HeHHbIE B ITpoLiecce
3KCIUTyaTalMy Ha BOAE, He
KOPPOAHPOBAHHbIE

MU
2588-2000

HoBas criupajibHO-HaBHTas CBapHas 0,1
Hosas, crapeHHas npoaoJbHO:
- ¢ HE3HAYHUTE/IBHBIM HAJIETOM
p>KaBYUHBI <02 |TOCT
3

- p’KaBad <0,3 |8563.1-97
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IIpooonocenue mabnuywl

Marepuan Bua, cocrosivue NOBepXHOCTH CTEHKH Bua
TPYOb!I H YCIOBHS €€ 3KCIIYyaTALHN HOPMATUBHOIO
AOKYMEHTa
-C HaKHUIIbIO <15 |MH
)
- ¢ OOJIBIUNM OT/IOKEHHEM HAKMNH | 2 2588-2000
buTyMHHHU3UpOBaHHaA:
- HOBaA
- OpIBLIASA B YIIOTpEeOIeHUH
Yyryx Hogas
PxxaBas
C HakUIBIO
buTyMHUHH3UpOBaHHAasA, HOBaA

- HOBaA
Acboue- | OOnuuoORaHHAs U HeOOMUIIOBaHHAS,
MEHT HOBas <0,03
0,05

OuuHKOBAHHAA:

8.563.1-97

[OCT

8.563.1-97

-B O0OBIYHOM COCTOSHUHU
HeobOnuuosaHHas, B 0ObIMHOM
COCTOSHHH
BETHOH 1, 0e3 ocank
u Hoii | PoBHasi, 6 CaAAKOB <0’03
MeTaln,
CTEKJIO
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[1punoxenue b
IIpamepbl pacyeTos

Ilpumep 1
1 . Acxonuble ganHmle:
1.1. TeXHOJOrHYECKAA CPEIA. cocceurrrennsnermreersrrerersracasssense. BOAQ
1.2. Temniepatypa, ¢, °C... . 10
1.3. A6comoTHOE naBneHHe Ha onne B nnacbparmy, p, l'Ia 400000
1.4. JaBneHue HacpllLEHHBIX ApOB MpH £, pyy,, [1a.............. 1227
1.5. TLTOTHOCTB B paBOUHX YCIOBUAX, O, KI/M .......cc0.vveee.rs 999,85

1.6. IuHaMuueckas BA3KOCTh B pabounx ycnosusx, 4, [Ta-c 0,0013067

1.7. BHyTpennuii qnuametp Tpyoonposoaa npu 20 °C, Dy, MM....100,00
1.8. BHyTpeHHUI IHMaMETP OTBEPCTHS JUadparMbl

IPH 20 °C, dag, MM e. ittt i, 76,504

1.9. Tpy6a cranbHas, cBapeHHas MPOJOJBHO ¢ HE3HAYUTENBHBIM HAJIETOM
PXKABYMHEL.

OKBHUBAJICHTHASA LIEPOXOBATOCTh, Ry, MM ...eovveviiinninicrennnnnnn. 0,2

1.10. Cyxarowiee yCTpOMCTBO — avadparma ¢ YIrJoBbIM OTOOPOM
nepenaja aaBJICHUSA

1.11. Tlepenan aaBnenus Ha auadparme, Ap, IMa ... 25000
1.12. MaTepHat TPYOOIIPOBOHA. ......cvvverrreeerierrereessenenaervrrnenen Cranp35
Matepuan 1HadparMbl ......cccceeveveennnnennenennne.. CTAB 12X18HI10T
1.13. Paguyc 3aKkpyriieHUs OCTPOH KPOMKH, 7y, MM ....cveevvreeerenvnnnnes 0,05
1.14. MexXnoBepOUYHBIA UHTEPBAIL, Tpp, JIET oeveecrveeeneeereereecsnnesneensvnnees ]

1.15. IlpoBepsIOT yC/IOBHE OTCYTCTBHS KUIIEHUA B AHadparme
Ap<p - p,,= 400000-1227 = 398770 — KHNEHUA HET.

2. Pacyer pacxona
2.1 I1epBbiit 3TN
2.1.1 Pacyer oTHOCHTENBHOIO AHaAMETpa

2.1.1.1 TemnepatypHbli KO3QPHUUMEHT JTHHEHHOTO pacLurpelIus, 2/,("(3)"':
- JJISA CTAMH 35 (/D) cvvevecorermnvriinniiniiiisinecenstssessassesas s s on 1,030344107,

- st ctamd [2X18HIOT (F2) covvverrieeeecncvereensereensenssssassnsaen, 1,56823510".
2.1.1.2. BHyTpeHHHii nnamMeTp Tpybonposoaa B pabo4ux ycJIOBHAX, MM

D=D,p [1+¥p(t-20)]=100-[1+1,030344107-(10-20)]=99,989697.
19



BHyTpeHHMH THaMETp OTBEpPCTUA AuadparMbl B pabouHX yCIOBHAX, MM
d=dyy [1+y4(t-20)]=76,504-[1+1,568235107-(10-20)]=76,492002.
2.1.1.3. OTHOCHTENBLHBIN AHAMETP
[=d/D=76,492002/99,9896977=0,764998845< 0,8 u Gonee 0,2

2.1.2. Pacuer C()=(0,5959+0,0312/F-0,184/F )/
/(1-f)"°=0,730193613.

2.1.3. Pacuer B([)=0,00297°/(1- % )*°=0,001830617.
2.1.4. TIposoaar pacuer K,, .

2.1.4.1.Tak xak T,,=I rony, ry =0,0292+0,850-r,=0,0717
2.142 1 /d=0,000937353>0,0004.
2.1.4.3 K,=1,0547-0,0575-exp(-149-r;, /d)=1,004695182.

2.1.5. Tak kak cpena HeCxHMaeMa, Ko3pPHLHMEHT paciuupeHus £ =1.

2.1.6. Pacuer Cp=(&-D/1y)(2-Ap: p)*°=541043,0055.
2.1.7. PacueT OTHOCHTENBHOH 3KBHBAJICHTHOM LIEPOXOBATOCTH

(R.10°/D)=(0,2-10°/99,9897)=20, 0020609.
IIposepsior BbinonHenus ycnosus (8.6) FOCT 8.563.1-97. Tlpwu ,B>0,3
HMEEM

JOUHINIFINIE 3 910969843, K, > ]
Tak xak Beimosnnsercs 1n.6.1.7.3.1, seiOupator Metoauky pacuera. K u

MacCOBOro pacxoza mo n.6.2.1.
2.2.BTopoi aTan
2.2.1.INposoasaT pacyer K, npu Ag, =0,5.

Pacuer r,=-0,04+0,07-Ig(R,10°/D)=0,051075232.
2.2.2. Pacuer K, =1+[3"r,"Ar~1,008746282.

2.2.3. Pacuer II.={B(B)/[C()"” I} [10°%/([F CsK.K) I’ *=0,007443955.
2.2.4. Pacuer K, =0,992651509.

2.2.5. Pacuer Rel = [C(DK,K./K. ] FCy=236053.7123.
2.2.6. Pacuer K,, npu YTOUHEHHOM Ap,

Tak kak 10°<Rel=236053.7123<10°
Are=1-0,25(IgRe1-6)*=0,901721147.
2.2.7. Pacuer K,,=1+ "7, 4.=1,015773415.
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2.2.8 Pacuer II.={B(D/[C(D*' }[10°/(FCsK. K]
Ilpu a=0,75: 11,=0,007405299.
2.2.9 Pacuer K.=0,992689184.

2.2.10. Pacuer Re2 = [C(P)K,K./K. ] FCs=237689,0895.
2.2.11, Pacuer K, np¥ YTOYHEHHOM Ag,

Tak xak 10'<Re2=237689,0895<10° .
Are=1-0,25(IgRe2-6)*=0,902658885.
2.2.12 Pacuer K,=1+[3"r, Ap=1,015789818.

2.2.13. Pacuer Kz, =1+(B/C~)*(10°/Re2)"”° = 1,007364658.
2.2.14. Pacuer ko3dduiLMeHTa pacxoa

a=C([D) *Kr.K,K,,=0,750169995.
2.2.15. Pacuer pacxozna

g1 =0,25 TOLE[1+ Yu(1-20) P2’ (2 Ap 0)*°=24,39143116 xr/c.
2.2.16. Pacuetr oxOHYATENBLHOTO 3HAUEeHUA yncia PeltHoneaca

Re = (4/7)*qu)/(D* )= 237692,9278378.
2.2.17. Pacuer K, Npy YTOYHEHHOM Ap,

Tak xak 10'<Re=237692,9278<10° ,Ar.=1-0,25-(IgRe-6)*=0,902661073.
2.2.18 Pacuer K, =1+ r,~4z~1,015789856.

2.2.19 Pacuer Kz, =1+(B/C~)*(10°/Re)" ° = 1,007364568.
2.2.20. Pacyer ko3¢ duuuenra pacxona

a=C() *Kp.*K,,*K,, =0,750693909.
2.2.21. Pacuer pe3ynbTaTa H3aMepeHH MaccoBOro pacxona

gm=0,25 TTOLE[ 1+ Yu(t-20) [ d2s” (2 Ap 0)"=24,39142991 546 kr/c.

[Ipumeyanne. Pacxon, paccunrannbiid no anropurMam MCO, naer (g,,) .5
=24,391429919359,xr/c. Pesynbrar B 0.2.2.21 coBmagaer ¢ (gn)ise C
ToyHocThIO N0 10 3Havaimux mudp. Uucino Pelinonbaca no anropurmam
UCO Re, = 237692,91578358.
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1. UcxonHnle naHHble.

1.1. I3MePAEMAT CPEHA .....oeoer v v rreerrnecrreeeesssssnnessisessaseane BOJA

1.2. TeMnepatTypa, 1, °C .......ouviriricrercie e e reercaeenae s nans 10

1.3. AGcomnoTHOE nasneHne Ha Bxone B aMadparmy, p, Ia ... 400000
1.4. [laBneHne HACHILEHHBIX NApOB NpPH 4, Py, [a............ 1227

1.5. [THOTHOCTS B PAGOYMX YCHOBHSX, 0, KI/M’ «..oervvrrrennnes 999,85

1.6. JluHaMuuecKas BA3KOCTb B pabounx yciaoBHaX, U, Ila-c ... 0,001307

1.7. BuyTtpeunuii auametp Tpybonposoaa npu 20 °C,
Doty MM +eeeeeeeseeeeeeese e eee s saes e et e senaeneaneseonn 100,00

1.8. BHyTpeHHW# quameTp oTeepcTis auadparmel npu 20 °C,
dza, MM i iirtcrreinneeraensanntsansesesosantrsecssanarrrssness 56,500

1.9. Tpyba cranpHas, KOHAEHCaTONPOBOAB! C OTKPBITON cucTeMOH cbopa
KOHJIEHCaTa. DKBHBAJIEHTHas 1lHEPOXOBATOCTh, Ry, MM .......... 0,5
1.10.Cyxarowuee ycTpoicTBo: auadparma ¢ yrioBsiM 0TOOpoM mepenana

AaBJICHHA

1.11. ITepenan nasneuus Ha nuadparme, Ap, Ia ..................... 25000
1.12. MaTtepHal TPYOOTIPOBOIA .ec..vvreeeecreereresnsreniunnsennessnnnes Cranp3$s
Matepuan qUADPArMBI ......cvcveves veevnvneseenennnn. CTATB 12X18H10T
1.13. Papguyc 3aKpyr/IeHUS OCTPOH KPOMKH, 71y MM icouviarenrenanrienna 0,05
1.14. MeXroBEePOUHBIA HHTEPBAM, Thp, JIET vvvvtriiiiniirasnssenaereenenns 1

1.15 [TpoBepsrOT yCcnoBHE OTCYTCTBUS KMINEHHUS B Hadparme

Ap<p - p,,= 400000-1227 = 398770 — kuneHH HeT.

2. PacueT pacxona

2.1 Ilepsbiit 3T2N

2.1.1 PacdeT oTHOCHTEILHOTO AHaMETpa.

2.1.1.1 Temnepatypuslii ko3phuiteHT THHEHHOTO paclIHPEHHNS,

% (°C)":
- JUTA CTATH 35 (7)) crervereeerenresscrssresnsnssssssssssss s snen 1,030344107,
119 crani 12XI8HIOT (1) .. ooveeeeeceerereeserenninas 1,568235107.

2.1.1.2. BHyTpeHnuii 1uameTp TpyOonpoBoaa B paboyux ycnoBUsaX, MM
D=Dyy [1+ ¥p(t-20)]=100-[1+1,03034410* (10-20)]=99,989697.
BryTpeHHuU# nHamMeTp oTBepcTHs auadparMel B pabo4ux yCIOBHAX, MM
d=dg [1+¥u(t-20)]=56,500-[1+1,568235107* (10-20)]=56,491139.
2.1.1.3. OTHOCUTENbHBIA JHAMETP
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=d/D=56,491139/99,989697=0,564969606< 0,8 u Gosnee 0,2.
2.1.2. Pacuer C(f)=(0,5959+0,0312/F'-0,184/F )/
/(1- 3 )**=0,636701646.

2.1.3. Pacuer B([)=0,0029/F°/(1- 3’ )*’= 0,000734166.
2.1.4. Ilpoonar pacuer K,,.

2.14.1.Tak kak T.=Iromy, r; =0,0292+0,850-r,=0,0717.
2.1.4.2. r /d=0,001269226>0,0004.
2.1.4.3. K,=1,0547-0,0575-exp(-149-ry, /d)=1,007107731.

2.1.5. Tak kak cpena Hec)xuMaeMa, KO3PPHLHUEHT paCIIMpEeHHs € =1.

2.1.6. Pacuer Cp=(&-D/1)(2- Ap- p)*’=540918,818.
2.1.7. PacueT OTHOCHTENIBLHON 3KBHBAJIEHTHON IEPOXOBATOCTH

(R.10%7D)=(0,5-10/99,9897)=50,00515225>30,

[Tposepsior BhINONHenue ycnosus (8.6) TOCT 8.563.1-97. Ilpu [3>0,3
HMeeM

JOWBHIIOFINI I8 4 380636576, K> 1

Tak xak BeinonHseTcqd n.6.1.7.3.2., BeiOMpaloT MeToaAuKy pacuera. K, U
MacCoOBOr'0 pacxoaa no n.6.2.2

2.2. Bropo# arar

2.2.1 PaccuuthiBaloT 3HaueHue K, [

2.2.1.1. A1 = 0,11[(R./D)+(68/10° "% =2,93503 10,
2.2.12. 2.1 = 0,11[4 107°+(68/10° "% =1,61791 107%;
2.2.1.3. CI=C. +B =0,6940919;

2.2.1.4. K, 1=1+3,5 B7°(A1-A.1)/CI = 1,0130438.
2.2.2. PacCYUTBIBAIOT NapaMeTp

I ={B(P/CP)" " }[10°/(F-Cy- K, 1-K) ] °=5,96157 107,
2.2.3. PaccuuThIBAIOT NNapameTp

K. =1-IT. *U," >=0,9940998.

2.2.4. PaccuutsiBaloT 4ucio PeitHonpACA

Rel = [C(P)*K,.I-*K, /K. J*[F *C;=1,125209 10°.

2.2.5. PaccuutniBaloT 3HaueHue K, 2.

2.2.5.1. A2 = 0,11[(R./D)+(68/Rel)]"*=3,009772 102
2.2.52. 4,2 =0,11{4 107°+(68/Re 1) *% =1,958222 10%:
2.2.53C2=C.+B (10°Rel)’” = 0,6069774;
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2.2.54. K, 2=1+3,5 B7°(A2-2,.2)/C2 =1,008219.
2.2.6. PaccuursiBaroT uucno PeitHonpaca.

2.2.6.1. I ={B(B/CP)" "} [10%([F-Cp Ku2-K,) ]*7°=5,970992 107,
2.2.6.2. PacCUMTHIBAIOT NTapaMeTp

K, =1-11, *U, "= 0,9940906.

2.2.6.3. PaccuuthiBaioT uncio PeiiHoneaca

Re2 = [C(D* K, 2*K, /K J*[F *Cy= 1,122853 10°.

2.2.7 PaccunrriBaioT 3HadYeHue K, 3

2.2.7.1. A3 = 0,11[(R../D)+(68/Re2) ]"*°=3,009942 10%;

2.2.7.2. 2.3 = 0,11{4 107+ (68/Re2) ]"*°=1,95884 10>

2.2.7.3. C3=C. +B (10°/Re2)" = 0,606983;

2.2.7.4. K,3=1+3,5 B°°(13-2.3)/C3=1,008215.

2.2.8. PaccunThiBaroT K03 dunpenTt pacxona

2.2.8.1.PaccduThIiBAIOT  MOMNpaBOYHBIN  KOIQPHUMEHT Ha  YHUCIO

Peitnonbaca
Kre= 1+(B/C~)*(10°/Re2)"=1,005945.
2.2.8.2. PaccuuThIBalOT 3HaYeHHe KO3 duLHeHTa pacxoaa
a=C([3)*Kr.*K.3* K, = 0,650338]1.
2.2.9.PaccyHThIBaIOT NpeABApUTEIBHOE 3HAUEHHE MAaCCOBOI0 pacxoaa
g1 =0,25 70 Q- & [ 1+ Yuft-20) *-dss’ - (2- Ap* p)*°=11,5250335 xr/c.
2.2.10. PaccyHTHIBAIOT OKOHYATENBHOE 3Ha4YeHHe YHcia PeiiHonbaca

Re=(4/70) *qu /(D* 14)=112284,93.
2.2.11. PaccunteiBaloT k03pPHLMEHT pacxona
2.2.11.1. PaccuutniaioT 34auenue K,

2.2.11.1.1. A = 0,11[(R../D)+(68/Re)]’*= 3,009943 10
2.2.11.1.2. A, = 0,11[4 107+ (68/Re) J***= 1,958841 10%;
2.2.11.1.3. C=C. +B (10%Re)* °= 0,606983;

22.11.1.4. K,=1+3,5 B’°(A-1.)/C=1,008215.

2.2.11.1.5. TlpoBepstoT BeinonHeHue ycnosus K, <1,03.
2.2.12. PaccuMThIBAIOT NMONPABOYHBIA KOIPPHLHEHT HA YUCHO
PeitHonbaca

Kg,= 1+(B/C-)*(10°/Re)” °=1,00594452.
2.2.13. PaccuynThIBaIOT 3HaYeHHE K03(QPHLIMEHTa pacxona

a=C([) *Kr.*K,,* K,=0,6503381.
2.2.14. PaccydTHIBaIOT 3HaUYEHHE MacCOBOro pacxoa
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Gu=0,25T0- O & [1+ V- 4(t-20) *-dog’+ (2 Ap- )™= 11,52503359 xr/c.

[Ipumeuanune. Pacxon, paccuurannsiid no anropurMaM MCO, naet (9,)is0
=]11,52503359 kr/c. Pesynbrar NONHOCTBIO COBIMALAET C PE3YJBTATOM,
nonyueHHsiM B 1.2.2.14. Uucno Peinonpaca no amropurmam HCO

Re;,=112284, 93

IIpumep 3

1. Ucxonnsie nannbie:
1.1. TeXHONOrHYECKAsA CPEAA.....ovvvvvrrivreanennennennn. NPUPOAHBIN ras
1.2, TeMepaTypa, £, "C.....ccovverrreeerrnieerirereereesseerssesressssssesnnan, 10
1.3. AbcosroTHOE AaBNeHUE Ha BXoJe B nHadparmy, p, Ila .. 400000
1.4. IToxasarens aguabarbl B paboynx yciaoBuix, K............ 1,305
1.5. TInOTHOCTE B pabouMX YCAOBHAX, O, KI/M ......verees.e.. 2, 82685
[INOTHOCTS B CTAHAAPTHEIX YCIOBHAX, O, KI/M® .......... 0,68710738
1.6. {uHaMu4eckas BA3KOCTE B pabounx yClOBHSAX, L,

| L I 1,0723*10°
1.7. Buytpennuit auamerp Tpybonposoaa npu 20 °C,

Dgg, MM i iiiiiinaiseerrennesoarrosecsasnsaassanorrasnansencsssass 100,00
1.8. BHyTpennuit auamertp otBepcTusa auadparMel npu 20 °C,

dzg,MM. ......................................................... 76,504

1.9. Tpy6a cranbHas, CBapeHHas MPOAOJBHO C HE3HAYUTEIbHBIM

HAJIETOM P>KaBYHHBL.
ODKBHBAJICHTHAA LIEPOXOBATOCTD, Ky, MM .oovvieininnnnnnn.. 0,2

1.10. Cyxaromee ycTpoicTBO — JauHadparMa ¢ YrioBeIM 0OTOOpOM
repenana AaBjaeHUA

1.11. Tlepenan naenenns na nuadparme, Ap, Ma .................... 1000
1.12. MaTepunan TpyOONPOBOAA «.uvvuvveerniernrenincanennnnen, Cranp35
Martepuan fuadparMsl ............ceveveerrenneeee. CTANB 12X18H10T
1.13. Paguyc 3aKpyrjI€HHS OCTPOI KPOMKH, 7y MM «.evvvivivennnnennen,s 0,05
1.14. MexxnoBepOYHBIH HHTEPBA, Tnp, JIET covvvreererarnnionisrosiaisssees l

1.15. IIpoBepstOT BBINOSTHEHUE YCIOBHUSA
Ap/p.=1000/400000=0,0025< 0,25.



2. Pacuer pacxoga

2.1. Ilepseiii aTan

2.1.1. Pacuer OTHOCHTENIEHOIO AHAMETpA.

2.1.1.1. TeMneparypHbI# K03 (PUUHEHT JUHEIRHOrO paclIHPEHHS,

ACOBE
« IV CTAMH 35 (D) creveerreeienreromsercersnsenessessssnsesen s seens 1,03034410°,

-0as cTand 12X18HIOT (7)) vevvvverevneie e, 1,56823510.
2.1.1.2. BHyTpenunii nuametp TpyOonpoBoaa B pabouux yCJIOBHAX, MM

D=D,y [1+¥p(t-20)]=100-[1+1,03034410:(10-20)]=99,989697.
BHyTpeHHHi1 InaMeTp oTBepcTHA AHadparMel B pabouMX yCIOBHIX, MM

d=dy [1+¥4(1-20)]=76,504-[1+1,568235107-(10-20)]=76,492002.
2.1.1.3. OTHOCHTENBHBIN AUAMETP

[=d/D=76,492002/99,989697=0,764998845< 0,8 u Gonee 0,2.
2.1.2. Pacuer C(3)=(0,5959+0,0312(3'-0,184/% )/
/(1-f3 )*°=0,730193613.

2.1.3. Pacuer B()=0,00293"/(1-f' )*°=0,001830617.
2.1.4. ITposogsr pacuer K, .

2.1.4.1.Tak kax T,,=I rony, r; =0,0292+0,850-r,=0,0717
2.1.4.2. ry /d=0,000937353>0,0004.

2.1.4.3. K,=1,0547-0,0575-exp(-149- r;, /d)=1,004695182.
2.1.5. Tak Kak cpefia — ra3, KO3QpQUUHEHT pacliupeHUS
£=1-(0,41+0,355') Ap/(pK) =0,998984923.

2.1.6. Pacuer Cp=(&-D/14)(2-Ap* )" = 700429,7201.
2.1.7. Pacuer OTHOCHUTEIBHOM 3KBHBANIEHTHOI LIEPOXOBATOCTH

(R.10"/D)=(0,2:10%/99,989697)=20,0020609.

[IpoBepka BoimonHeHds ycnosus (8.6) FOCT 8.563.1-97. Ilpwm ﬂ>0,3
MMeeM

Q0PN M _ 3 910969843, K, >

Tak kak BeimonHsercd n.6.1.7.3.1., BoiOupaem meroguky pacuera K,
MacCOBOro pacxofa o n.6.2.1.

2.2. Bropoi 3tan
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2.2.1.11pousBoaum pacuer K, 1ipu Az =0,5.

Pacuer r,=-0,04+0,07-lg(R,.10°/D)=0,051075232.
2.2.2. Pacuer K, =1+[3"-r, Ap.=1,008746282.

2.2.3. Pacuer II.={B(D)/[C(D)°" I} [10°/(FC oK. K)

[Ipu a=0,75: I1.=0,006133444.
2.2.4. Pacuer K, =0,993931544.

2.2.5. Pacuer Rel = [C(DKK./K. ] F'Cs= 305199,5896 .
2.2.6. 1Iponssoaum pacuet K, npu yTOUHEHHOM Ap,

Tak kak 10°<Rel=305199,3747<10°,
Ag.=1-0,25(IgRe1-6)*= 0,933586573.
2.2.7. Pacuer K, =1+ 3" r, Ap=1,016330823.

2.2.8. Pacuer II.={B(B)/[C(B*" }[10°/([FCsK.K)]-
[Tpu a=0,75 umeem 11,=0,00609908.

2.2.9. Pacuer K,=0,993965186.

2.2.10. Pacyer Re2 = [C(DK,K./K. ] [F'Cp=307483,9113.
2.2.11. IlpoBogsar pacuer K, npx yTOUHEeHHOM Ap,

Taxk kak /0" <Re2=308483,6943<10°
Age=1-0,25-(IgRe2-6)°=0,934418526.
2.2.12. Pacuer K, =1+ /3" r, Ap=1,016345376.

2.2.13. Pacuer Kp, =1+(B/C~)*(10°/Re2)" > = 1,006071454.
2.2.14. Pacuer xo3dpuuueHTa pacxona

a=C([3) *Kz.*K,,*K,,=0,75014029.
2.2.15. Pacuer pacxopna

qm1=0,25 TOOLE[1+Yu(t-20) [ day’ (2Ap 0)°°=0,25893458 xr/c.
2.2.16. Pacuer okoHYATENBRHOIO 3HAYEHHS YHcIa PeltHonpACa

Re = (4/7) *qui/(D* 1Y) = 307488,3142.
2.2.17. Pacuer K, npy yTOYHEHHOM Ap,

Tax kak 10’ <Re=307488,0972<10° ,Ag,=1-0,25-(IgRe-6)*=0,93442012
2.2.18. Pacuer K,,=1+[3"r, Ar=1,016345404.

2.2.19. Pacyer Kz, =1+(B/C~)*(10°/Re)*” = 1,006071389.
2.2.20. Pacuer ko3¢ dpuuueHTa pacxoaa

a=C([}) *Kr.*K, *K,.=0,750140260.
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2.2.21. Pacuer pe3ynsTara H3MESpEeHHH MacCOBOr'0 pacxoja

qu=0,25 TTLE[1+ Vu(t-20) [’ ds’ (2 Ap p)*°=0,258934570357609 kr/c.
2.2.22. Pacuyer oOBEMHOro pacxoja, NPUBEAEHHOTO K CTaHIAPTHHIM
YCNOBUAM

gc - 3600/, = 1356,649372 M’ /4 B cT.ycn.

[Ipumeuanue. Pacxon, paccunrtannsiii o anropurmaM UCO, aaet (g,) .50
=(),258934570382837 xr/c. Pesynprar B 11.2.2.2]1 coBnanaer ¢ (g, ©
TOYHOCTBIO A0 14 3navammx uudp. Yucno PeiHonsaca no anropurmam
HUCO Re,,, ==307488,3927.

1. Ucxonurie nanHeie.

1.1. TeXHOMOrHYECKaA CPEAR..cevvvvseerriiannnnnn NIPHUPOAHBIH a3
1.2, TeMIEPaTYPa, £, ..ccvvvcrererrerecrnnnersnesenesisionens 10
1.3. AGcomoTHOe aaBrieHHe Ha BXoJie B AMadparmy, p, Ia ...... 400000
1.4. ITokasarens agnadaTel B paboyux ycinoBuax, K............... 1,305
1.5. IInotHOCTS B pabounx ycnosusx, O, KI/M . eoereceeereen e e 2,82685
[110THOCTE B CTAHNAPTHBIX YCAOBHSAX, O:, KI/M™ ......vvvee ... 0,68711
1.6. TuHamunyeckas BA3IKOCTh B paboYHX YCIOBHIAX, L,
4 SOOI TTOROPUIPPS. 1,0723*10°
1.7. BHyrpenuuii auameTp TpyGonposoaa npu 20 °C,
Digy MM oottt iiiiiiie e e eee st cietaia s s aaaaenanens 100,00
1.8. BHyTpennuit auameTp otsepcTusa adadparmel npH 20 °C,
dgo, 7 8 L 56,500

1.9, Tpyba cranpHas, raszonpoBoAbl IMOCAE  HECKONBKMX  JIET

IKCILTYATALUM.
DKBHUBAJICHTHAA LIEPOXOBATOCTD, Ry s MM .oiiiviriiimnninnennsneenaereasenans 0,6
1.10.Cyxaromee ycTpolcTBO: AMadgparMa ¢ yrjiossiM oTOOpoM nepenaja

HAaBJICHHNA

1.11. MNepenan naBnexus Ha anadparme, Ap, [a ...................... 25000
1.12. MaTtepHan TPYOONIPOBOMAA ......cecerrerimiinrerirrererecccsennnss Cranb35
MarepHan JHaQParMsel ..........ceeeeenvveeenen.... CTaN 12X18H10T
1.13. Paauyc 3aKpyrineHus oCTPON KPOMKH, 7y, MM ...ccveveerrrcnnennenn 0,05
1.14. MexnoBepOUHBIH HHTEPBAIL, Tpny JIET «ovniiiirniaiieaaneenseniarssnsenes l

1.15. IIpoBepsrOT BBHINOJNHEHHE YCIOBHUA

Ap/P=1000/400000=0,0025< 0,25.
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2.Pacuer pacxona

2.1. IlepBri# o1arn

2.1.1. Pacuer oTHOCHTENBLHOrO AHAMETpA.

2.1.1.1. Temneparypubiii k03QPULMEHT TMHEAHOr0 pacUIUpEHMA,

A NE
o JUIS CTAIH 35 (D) cvvervemrmsireosetoseesssensesesemssesasesnsasseee 1,030344107,
-2 cTamd 12X18HIOT (%) .o evseesneone 1,568235107.

2.1.1.2. BuyTpennni nuaMmerp tpybonposona B pabouux yCaoBHAX, MM

D=Dyq [1+¥p(t-20)]=100-[1+1,03034410°-(10-20)]=99,989697.
BHyTpeHHMH JUaMETpP OTBEPCTHA AuadparMbl B paboyuX yCIIOBHAX, MM

d=d,y [1+¥u(t-20)]=56,500-[1+1,568235107+(10-20)]=56,491139.
2.1.1.3. OTHOCHTEIbHBIA JUAMETD

B=d/D=56,491139/99,989697=0,564969606< 0,8 u Gonee 0,2.
2.1.2.Pacuer C()=(0,5959+0,0312F'-0,184/F )/
/(1-13')*°=0,636701646.

2.1.3. Pacuer B([9)=0,0029(F°/(1-fF )*’= 0,000734166.
2.1.4. ITposoasr pacuer K,, .

2.1.4.1.Tak xak T,,=I rony, r, =0,0292+0,850-r,=0,0717
2.142. r /d=0,001269226>0,0004.

2.1.4.3.K,=1,0547-0,0575exp(-149-r;, /d)=1,007107731.
2.1.5. Tak kak cpena — ra3s, k03¢ bHUHEHT paclIMPeHHA
e=1-(0,41+0,350) Ap/(pK) =0,978656181.

2.1.6. Pacuer Cp=(&-D/1)(2- Ap- p)*= 3430879,553.
2.1.7. PacyeT OTHOCHUTENBHON 3KBUBAJIEHTHOH 11I€pOXOBATOCTH

(R.107/D)=(0,6-10/99,9897)=60,0061827>30,

[posepka Brinonnenus ycnosus (8.6) TOCT 8.563.1-97. Tlpu [>0,3
MeeM

JOHINIOB N1 _ 4 380636576, K> 1
Tak kak seimonHAeTca n.6.1.7.3.2., BeiOupaoT mMetoguky pacucra K,
MacCcoOBOIo pacxopa ro 1n.6.2.2,

2.2.BTopoii 3Tan
2.2.1. PaccunTteiBalotT 3Hayeune K, /
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2.2.1.1. Al = 0,11[(R../D)+(68/10° ]"*°=3,0701892 10%;
2.2.1.2. A1 = 0,11[4 10°+(68/10° ]°*=1,6179092 10%;
2.2.1.3. Cl=C.+B=0,6040919:

2.2.1.4. K, 1=1+3,5 B°°(A1-2.1)/CI=1,0114052.

2.2.2. PacCYMTEIBAIOT NTapaMeTp

. =(BIR/CP" ' 1}10/(F-CyK 1K),
TIpn a=0,75 IT.= 1,490437 102,

2.2.3. PaccudThIBAIOT NapaMeTp

K. =I-IT. *U,""*=0,9985134.

2.2.4. PaccunTeIBAIOT HUCIO PeliHonpaca

Rel = [C(P)* K, 1-*K,/K.]*[F *C,=7,112771 10°.
2.2.5. PaccuuthiBaroT 3Haueume K, 2

2.2.5.1. A2 = 0,11{(R./D)+(68/Rel) "¥=3,073674 10,
22.5.2. 4,2 = 0,11{4 107+ (68/Rel)]"**=1,641255 10°%;
2.2.5.3.C2= C. +B (10°/Rel)" 5= 0,6042944;

2.2.5.4. K, 2=1+3,5 f°°(A2-2.2)/C2=1,011245.

2.2.6, PaccuursiBarot yuciao PeitHonpaca

2.2.6.1 IL.={B(P/[CB" [10°/([F-Cy-Ku2:K) T,
[Tpu a=0,75 11.,=1,490614 10~,

2.2.6.2. PaccunTBIBAIOT NapaMeTp

K.=1-1T.*U," ’=0,9985133.

2.2.6.3. PaccuuTthiBaloT uucao PeitHonbaca

Re2 = [C(P) *K,,2*K, /K. J*[F *C;=7,111649 10°.
2.2.7. PaccuursiBatoT 3HayeHue K, 3

2.2.7.1. A3 = 0,11[(R../D)+(68/Re2) "= 3,073676 10°%
2.2.72. 2.3 = 0,114 107 +(68/Re2)J**=1,641268 10°%;
2.2.7.3.C3= C. +B (10%Re2)">=0,6042945;

22.7.4. K,3=1+3,5 87°(13-1.3)/C3=1,011245.

2.2.8. PaccuursiBaroT k03¢ duiLeHT pacxona
2.2.8.1.PaccunThiBaloT  nonpaBoyHpIH  KOX(PQHLUHEHT HA  YMCIO

Pelinonpaca
Kpe= 1+(B/C~)*(10°/Re2)" = 1,001489.
2.2.8.2. PaccuuTeiBatoT 3HaueHue ko3 duumenTa pacxona

a=C([}) *Kp.*K..3* K,=0,6494035.
2.2.9. PaccuMThIBalOT IPEIBapUTEILHOE 3HAuYE€HHE MAacCcOBOrO pacxoja

gm1=0,2570- O & [1+ Ya(t-20) J*+dys’- (2- Ap* 0)"*=0,5988688 kr/c.
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2.2.10. PaccyuThIBAIOT OKOHYATENbHOE 3HAaUeHHe Ynuc/a PeHHonpACa

Re=(4/70)%qn; /(D*1)=T711164,81.
2.2.11. PaccuursiBarotr ko3dppuuineHT pacxosa
2.2.11.1. PaccuurniBaiorT 3sauenue K,

22.11.1.1. A=0,11[(R./D)+(68/Re) "= 3073676 102
2.2.11.1.2. A, = 0,11{4 107+(68/Re) "= 1,641268 107%;
2.2.11.1.3. C=C. +B (10°/Re)* *= 0,6042945;

22.11.1.4. K,=1+3,5 B*°(A-1)/C=1,011245.

2.2.11.1.5. IIpoBepdior BeinonHeHue ycioeua K, <1,03.
2.2.12. PacCYHTBHIBRAIOT NONPABOYHBIN KOIPPHLIMEHT Ha YUCNIO
PeitHonpaca

K= 1+(B/C~)*(10°/Re)” °=1,00148895.

2.2.13. PaccumnThIBaIOT 3HaueHHe KO3PPHULIMEHTa pacXoaa

a=C([3) *Kpe*K..* K;=0,6494035.

2.2.14. PaccuMTHIBAIOT 3HaYE€HHE MacCOBOI0 pacxoaa

qn=0,25"T0- 0 & [1+ )-4(1-20) ]’ -dyy*- (2- Ap £)*=0,598868809 Kr/c.

2.2.15. Pacder 00BEMHOro pacxofa, NPHBEAEHHOrO K CTaHIapTHHIM
YCJIOBUAM

g. - qn3600/0:=3137,674772 m’/u B cT.ycn.

[Tpnmeyanue. Pacxon, paccyuranssiit 1o anropurmam UCO, gaer
(gn)150=0,598868809, xr/c. Peaynprar NOSHOCTHIO COBMAAAET C PACXOAOM,
nosyyeHHsIM B M.2.2.14. Yucno PeitHonbaca no anropurmam UCO Re,, =

=711164,81.

Hpumep S

1. UcxonHbie JaHHBIE:
1.1. TexXHOMOru4eCKas CPEAQA....ccovveireeeriiuurnnnnen NPHPOAHBIH ras
1.2. TeMIEPaTYPA, £, "C.uvevrererecrreereeen e cerenrineeesessessresseessnees 10
1.3. AGcomoTHOE JaBlieHne Ha BXoAe B quadpparmy, p, I1a .... 400000
1.4. Tlokazarens annabatel B pabounx ycnosusx, K............... 1,305
1.5. TLtoTHOCTH B paboyHx ycnoBusaXx, O, KE/M aeoeveerereene. 2, 82685

[LTOTHOCTE B CTAHAAPTHBIX YCJIOBHSAX, pc,KF/M3 ......... 0,68710738

.6. JiuHaMuueckas BA3KOCTs B pabounx ycnopusx, 4, Ta-c . 1,0723 107
|.7. BHyTpenuu# auametp Tpybonposoaa npu 20 °C,
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dga, T . 76,504
1.9. Tpy6a cranbHas, HOBas OE€CLIOBHAA XOJOAHOAEGOPMHUPOBAHHAA.
OXBUBAJICHTHAA IIEPOXOBATOCTD, Ry MM tivviiiiiniiiiiniennniinens 0,03
1.10. Cyxaromee yCTpOMCTBO ... OuadparMa ¢ YrjioBsiM OTOOpOM

repenaga qaBjieHUs
1.11. INepenapn masnenus Ha nuadparme, Ap, I1a ....ocvvcvernnnces 1000
1.12. MaTepual TPYOONPOBOMA v.vieveervnnninriereisneiiornenenns Cranp35
Matepuan AMAPPATMBL ...cceeevvnnvennrarneerinnen. CTap 12X 18H1IOT

1.13. Panuyc 3akpyrjieHUs: OCTPOA KPOMKH, ¥, MM ............... 0,05
1.14. MexrioBepOYHBIA HHTEPBAJL, Thny JJET vvvverierinrneransennnnes ]

1.15. IIpoBeps1OT BLINOJHEHHE YCJIOBUA

Ap/p.=1000/400000=0,0025< 0,25.

2. Pacuyer pacxona

2.1. llepBriit ram.

2.1.1. PacyeT OTHOCHTENIEHOrO AUAMETPA.

2.1.1.1 TemnieparypHsiit k03QPULMEHT TUHEHHOrO paCLIHPEHMS,

% (°C)':
< JUTA CTATH 35 (M) evveerevsrrsereesvsemesenssssesssssessessssasesvenn. 1,030344107,
-1 CTamH 12XI8HIOT (F2) oovvvveeeeceeeesrerereeseeesesenens 1,568235107.

2.1.1.2. BHyTpeHHn# anamerp TpyOorposoaa B paboyux yC/IOBUAX, MM
D=Dsy[1+¥p(t-20)]=100-[1+1,03034410™+(10-20)]=99,989697.
BHyTpeHHu# niamMeTp oTBepcTHA Auadparmbl B paboynx yCloBULX, MM
=dyp* [1+Yu(1-20) 7=76,504:[1+1,568235107+(10-20)}=76,492002.
2.1.1.3. OTHOCUTENBHLIH AHAMETD

P=d/D=16,492002/99,989697=0,764998845< 0,8 u Gonee 0,2.
2.1.2. Pacuer C(f)=(0,5959+0,0312F'-0,184[F )/
/(1-f# )°°=0,730193613.

2.1.3. Pacuer B([)=0,0029F"/(1-f3' )*°=0,001830617
2.1.4. Ilpoussoaum pacyer K, .

2.1.4.1.Tak xax T,,=l romy, r, =0,0292+0,850-r,=0,0717.
2.1.4.2. 1y /d=0,000937353>0,0004.

2.1.4.3. K,=1,0547-0,0575-exp(-149- r, /d)=1,004695182.
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2.1.5. Tak kak cpesa — raz, ko3 UUKeHT pacliMPEeHH
E=1-(0,41+0,355") Ap/(px) =0,998984923.

2.1.6. Pacuer Cy=(&-D/11)(2-Ap- p)*’= 700429,7201.

2.1.7. PacyeT OTHOCHTENbHOMN 3KBUBAJIEHTHOM LLIEPOXOBATOCTH

(R.10°/D)=(0,03-10%/99,989697)=3,000309135.
IIpoBepka BrinoHeHus yciaosus (8.6) I'OCT 8.563.1-97.

[Tpu [5>0,3 uveem

JO®HINIOBINI 1 _ 3 910069843, K, =1
Tak kax BeinosHsercs n.6.1.7.3.3., BeiOHpaloT MeToauky pacyeta.K,, H

MacCOBOT0 pacxona no n.6.2.3.
2.2. Bropo# stan

2.2.3. Pacuer II.={B(D/[C(D"" }[10%/([FCsK)J"
ITpu a=0,75: I1,=0,006173634.
2.2.4. Pacyet K, = 0,993892203.

2.2.5. Pacuet Re = [C()K,/K, ] [FCs=302565,3484.
2.2.6. Pacuer Kz, =1+(B/C~)*(10°/Re)” > = 1,006145328.

2.2.7. Pacuer koo dunmenTa pacxona @=C([) *Kp.*K,,=0,738130352.
2.2.8. PacueTt pesysnbTara U3MepEeHHH MaccOBOroO pacxona

qu=0,25 TOLE[ 1+ ¥(t-20) s’ (2Ap )*=0,254788792 kr/c.
2.2.9. Pacyer obpemHOro pacxoaa, MpPHBEAECHHOIO K CTaHAAPTHBIM
YCJIOBUSAM

qc - qm3600/0.= 1334,929122 m° /u B cT.yCa.

[ Ipumeuanue. Pacxon, paccuuraHHslil no anroputmam MUCO, gaer
(Gn)150=0,254788792 xr/c. Pe3ynbTat NOJHOCTHIO COBNAAAET C PACXOJIOM,
nonydeHHsM B n.2.2.8. Uncno Pehnonsaca no anropurmvam UCO Re,,, =

- 302565,3488.

[Ipumeudanue. KosyuecTBO 3HaYaummux Uddp B MNpUMepax pacuera
BLIOPAHO H3 BO3MOMKHOCTH HX HCMNOMB30BAHMA IJIA OLICHKH COOTBETCTBUA

[POTPAMMHBIX KOMIUTEKCOB HACTOALUMM PEKOMEHAALMAM.
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