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¢ 1 miona 1982 r.

Hacrosmne TlpaBniaa persaMeHTHDYIOT OCHOBR H3MEpEHHSt pacxo-
Jla rasoB H XHUAKOCTeHi METOJOM NepEeMeHHOro Iepenajga JAaBJeHHH
u ofmxe TexHuYecKHe TpeGOBaHHsA K PaCXOJOMEPHBIM YCTPOHCTBaM, CO-
CTOALIMM M3 pacxoloMepa (CTaHJapTHOTO CyXKaiolllero YcTpoficTsa,
AudmanoMeTpa, NPUGOPOB AJIs H3MEPeHUsS MapaMeTPOB CPellH H COenH-
HUTEJIbHBIX JINHHH) W NPAMBIX Y4acTKOB TPyGOnpoBOAOB A0 H MOCJe Cy-
Kalollero yCTpoAcTBa C MECTHEIMH CONIPOTHBJIEHHSIMH.

Jlonoxenust nacrosimux IIpaBuil pacmpoCTpaHAIOTCS Ha PacXomo-
MepHbIe YCTPOHCTBA KaK OT€YeCTBEHHOrO IPOU3BOACTBA, TaK H HMIOPT-
HEIE IPH YCJOBHM NPHAMEHEHHS B HHX YIVIOBOTG HJIH (JIaHIEBOro CHoco-
6GoB orGopa mepenaja JaBJieHHS Ha CyKalolleM YCTPOACTBe.

1. OCHOBHMIE NOJIOKEHUA

I.1. K cranzapTHeIM (HOPMaJIM30BaHHBIM) CYXKaIOIIHM YCTPOHCT-
BaM oTHocsATcA AHadparMml, consa, conda Benrypa u Tpy6u Bentyps,
yZOoBJeTBOPsIOIIME TPeGoBaHHAM HacroAwux IIpaBHJ U npHMeHsIOULHe-
Cfl ANl H3MEPeHHs Pacxoja Beulecrsa 6e3 WX HMHAHBHAYaJbHOH rpa-
AyupoBKH. JIOMyCKAlOTCA K PKCIAyaTanHu AHQManOMETPH ¥ Npubopni
AJIR H3MepeHHA MapaMeTpoB Cpeln, cepui’mo BhINyCKaeMble NMPOMBILI-
JIEHHOCTbIO RJIM OTBITHBIM NIPOH3BOLCTBOM H YIOBJETBOpsIollHe TpeGo-
BaHHAM HeACTBYIOMHX rOCYAapCTBEHHBX CTAHAAPTOB HJH TNpPOIIeXIIHE
rOCyAapPCTBEHHYIO METDPOJIOTHUECKYIO ATTECTALHIO.

1.2, TIpaBuaa ycraHaBJAHBAIOT TPeGOBaHHA K BHNOJHEHHIO PacXono-
MEPHBIX YCTPOMCTB NPH HX pa3paboTKe, MPOEKTHPOBAHHH, MOHTaXKe,
SKCIJIyaTallHH H MOBEpKe.

1.3. IIpuBenéunbie B IIpaBusax MOJOXeHHs CNpPaBeAJIHBH IPH CO-
O/IOfeHHH CJIEAYIONIHX YCJIOBHIT H3MEpeHHus:

€ Uaparenscreo craHgapros, 1982
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a) xapakTep XBHXXeHHS MOTOKA B NMPSMLIX y4acTKaX TPyGOINpOBOAOB
IO H NOCJe CYyXalolllero ycTpofictBa AOJNXKeH ObiTh TYPOYJEHTHHIM
{cM. Ta6a, 5, m, 5.1.1 u n. 5.2.1), crauxonapHuM (CM. npuioXKeuue 1,
T'OCT 23868—79);

6) ¢asoBoe cocrosHHE MOTOKA He MOJKHO H3MEHAThCA NMPH €ro Te-
YeHHH Yepes cyXKaolllee yCTPORCTBO (MKHAKOCTb HE HCIapsieTcs, pacTBo-
peHHHIE B JKHAKOCTH I'a3H He BHAEJAIOTCS, HCKAIOYAETCS KOHAEHCALUA
BOAAHOrO Mapa H3 ra3oB C NOCJEAYIOLIHM BHNAJeHHEeM XHAKOHA ¢asH
B Tpy6onpoBoje BOJN3H CYKAIOUIEro YCTPOACTBA) ;

B) BO BHYTPeHHedl MOJIOCTH NPAMHX y4acTKOB TPyGOMpPOBOAOB A0
H TIOCJIe CYXAIOUEro yCTPORCTBA HE CKAMJIHKBAIOTCA OCAZAKH B BHAE IH-
A, TeCKa, METa/UIHYECKAX NPeAMETOB H APYTHX BHAOB 3arpssHeHui;

r) Ha NOBEPXHOCTAX CYKAIOLIEr0 YCTPOACTBA HE 06PA3yIOTCs OTIO-
JKeHHs, H3MEHSAIOIIHE €r0 KOHCTPYKTHBHHIE MapaMeTphl H FeOMeTpHIO;

A) nap SBJASeTcs TMeperpernM; NPH ITOM AJisA Napa ClpaBeJIHBH
BCe NMOJIOXKEeHHsl, KacalollHecs H3IMEPEHH pacxona rasa.

1.4¢ Honyckaercss H3MepsATh PAacXoA BJAXHOTO Mapa auadparmaMu
NP COOTHOLleHHH TNOTHOCTed mnapoBoft (gm) W XKHAKOM (Qw) da3
0u/Qx<x0,002 npu MaccoBOH X0Je XKHAKOTO KOMIIOHEHTA B NaPOXKHIKO-
cTHOM cMecH He GoJee 0,2 (B XO/IAX eHHHIH).

IToxasanue audMaHOMeTpa B 5TOM CJy4Yae COOTBETCTBYET PacXOLY
CyXOfi YaCTH BJIAXKHOTO Napa, B CBA3H ¢ YeM RuadparMel ciefyer pac-
CYUTHBATDb 110 PACXOAY K IJIOTHOCTH NapoBol (asHl.

1.5. JlonmycTHMble AHANA30HE 3HAaYeHHH AMaMeTPoB TPYGONpPOBONOB

D n oTHOCHTeNBRHBIX NJOWajed CYXalOUHX YCTPOACTB M KOMKHB Ha-
XOAHUTLCS B NMpefesax:
Ans puadparM ¢ yrioseiM crnocofoM oTGopa mepenmajsa AaBJEHHS

50 mM < D <1000 Mm*,
0,06 < m < 0,64;
ans nuadparm ¢ GaanuesuM cnocob6oM or6opa nepenana AaBJeHHs
50 MM < D K760 MM,
0,04 <m < 0,56;

AHAMeTP OTBepCTHS AuadparM He3aBHCHMO OT cmocoGa orGopa ne-
penaja pabJenus d>=12,5 mum;
JJISL cOTe B cTyyae H3MepeHHs! pacxoja rasa

50 MM D,
0,06 < m < 0,64;
JJIs COMeJl B CJydae H3MEPeHHs PacXofia XKHAKOCTH
30 MM D,
0,06 < m<0,64;

Has Tpy6onpoBosos nnamerpom D>1000 MM pekoMenAyeTcs NPHHHMaTbh 3Ha-
9eHHS Gy H PacueTHHE COOTHOIWIEHHH, KOTOPHE COOTBETCTBYIOT AHaMerpy D==1000 MM.
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Ana conen Bertypu
65 MM <D <500 Mum,

0,05 < m < 0,60;

AHaMeTp OTBEPCTHA conen 4 conest Bentypn d>=15 mm;
s Tpy6 Benrypu

50 MM <D< 1400 My,
0,10 < m< 0,60,

1.6. B cayyae usmepenus pacxoja rasa oTHOWeHHe aBCOJIOTHHIX
AaBJIeHHHi Ha BHIXOAe M BXOAE CYXAIOUEro yCTpPOACTBa AOJXKHO GHTH
6oJanwe HAH paBHo 0,75.

1.7. I1pn H3MepeHHH pacXofa ra3oB M IKHAKOCTeH [AONYCKaeTcs
NPUMeHSTh KaK yIVIOBOH, Tak H ¢JaaHueBHH cmocobn oT60pa nepenaia
HaBJleHHs1 Ha AHadparmMax W yIVioBoi cnoco6 orfopa Ha COmnax, co-
pJiax BerTypu H Tpy6ax Benrypn.

1.8. Tlpn BhIMONHeHHH PacyeToB, CBA32HHHIX C ONpeJeJieHHEM pac-
X0Ja BellleCTBa, CJAEAyeT TOJb30BAThCA AAHHEIMH O (PH3HKO-XUMHYJe-
CKHX NapaMerpax, NMpHBeJeHHHX B Hacroswux Flpasnnax. IIpu orcyr-
ctBAd B [IpaBuiax Kakux-au60 mapaMerpoB cielyer NPUMEHATb odu-
HHanbHble JaKHbe, YyTBepX)AeHHue [occrangaproM Hau ocygzaperBed-
HO# cnyx6of cTaHAapTHHX cnpaBounux jaHaux (FCCCH), a takxke
Jlaugble JaBOpPAaTOPHHX aHAJM30B, BHIMOJHAEMHX B COOTBETCTBHH C
JEHCTBYIOUIHMH CTAHLAPTaAMH.

2. YCNOBHbLIE OBO3HAMEHMA

B nacroswux [IpaBunax npuHATH 0603HaY€HHA OCHOBHLIX BEeJIHYHH
W HX eJHHHILI H3MEPEHHS, yKa3aHHule B Taba. 1.

TaGauga 1
YeaoBhoe 0603Ha- Eanunna
Beanuuua Telne H3IMEepeHEs
OfbeMuH# pacxon Qo M3/
Maccosuft pacxos Qu Krfg
OfbeMunit pacxod, NMPUBeAeHHHA K HOPMaJbHO-

MY COCTOAHUI0 (Prow=1,0332 krefeM? u Tuou=

=293,15 K) Quox Miq
HauGonbinufi uamepseMult oO0BeMHHA  pacxon,

NPHBRJCHHHR K HOPMAJbLHOMY COCTOAHHIO Q «ove max Mg
HanGoanwinfi yaMepsieMuli 06beMHHA pacxo Q 0. max m3fa
Cpenunfi namepsieMufi o6beMHHA pacxop,- npuse-

HeHHWA K HOPMAJbHOMY COCTONHHIO Quom.cp M3/
Cpepuuk CyTOuBHA Pacxon Qaou.c MifeyT
CpenunA H3MepseMBA PACXOA Qocp u3fd

Bepxunft npepen uamepeunit audmanomerpa:
2as oGbeMHOro pacxoja, NPHBEAEHHOIO K HOP-
MaNbHOMY COCTOSHHIO Qaon.xp M
ans o6beMHOro pacxoaa Qup M3/a



Tpodorxmenue

YenosHoe 0603na-
Beaiunia seswe iorr-C8
A6comoTHOe naBleHHe CpPeAN Hepef CYXKAIOUIHM

YCTpOfiCTBOM B YCJIOBHAX H3MEPEHHA P Krefom?
BapomeTputeckoe paBienue Ps Krefouz
Hs6urounoe naBrenne Pn Krefom?
KpaTnueckoe Aasienine Py Kkre/om?
[IceBpoxpurutecxkoe Rasnenne Py Krc/em?
Ipusesennoe Aasiexde Pyy Krcfem?
ITepenan naBieHHA CPeAM NpH TeYeHHH depes cy-

Kaiee YCrpoiAcTeo AP Kre/m2
HaunGoapwsfi nepenal KaBJieHAA NPH TeYeHHH cpe-

IH uepe3 Cyxaioulee yCTPOfiCTBO, COOTBETCTBYIOUIHA
= APygp KrE/m3

PeReNbHHE HOMHHANLHHN fepenag JAaBJeHHA

XE(MaHOMETP], T. & HOMHHAJBHHH Nepenag, coOT-

sercrByiollut Qnp HAK BEPXHEMY NpefleNibROMY 3Ha-

YeHHI0 BHIXPAHOIO CHrHana KHdMaHOMETPa NPH Io-

Rade CHKATOro BO3AYXa B <IJIOCOBYIO® KaMepy NpH-

Gopa, Korka <MHHyCOBafi» xamepa coolumieHa ¢ ar-

- Mocpepolt u Temmepatypa npuGopa 20 °C APy Kre/m?
Ioteps nasnenHs B cyxaiomesm ycrpofictBe o Krefom?
Honyctimas noTeps NaBNeRHA NPH pacxofe, pas-

#oM Quox Plag Krefem?
JonycTumas noTeps AassieHHA NpH pacxofe, pas-

20M Quox.up Pyx Krefom?
HaBnene BoAAHOrO Hapa BO BAAXHOM rase UpH

TeMneparype ¢ Psu Kkre/cm?

HaunGoxbimee BO3MOXHOE JaBJeHHE BOXAHOrO mMa.

pa BO BAAXHOM rase NpH Temmepatype ¢ P sn.max Krefom?
JlaBnieHHe HaCHIIEHHOTO BOASHOTO Hapa NpH TeM-

neparype ¢ Pus Krefcm?

‘eMnepatypa uaMepaeMofi cpeabl Neped cyXaio-

HEM YCTpOACTBOM ¢t wan T °C wi K
Kparuueckas Temneparypa &« K
Ipusenennan Temnepatypa Tap —_
Teupeparypa HacHIIEHHOr0 BOXSHOTO mapa t wac oC
Kosddunuesr cxumaemocry rasa K _
TI10THOCTE Cpefill B PAaGOYHX YCHAOBHAX 0 KE/MS
IlnotHoCTh BemecTBA Hajx  ypaBHOBemusaomek

IRHAKOCTBIO NPH JAaBaenHs P u remmeparype 20°C ¢/ Kr/m3
IlnoTHOCT ypaBsHOBelUHBAKOMIEH XHAKOCTH TNpH

jaBaenaun P u Temneparype 20°C Q’y Kr/m®
IlnotHocts ypasuoBeminsaoled XHAKOCTH NpH

armocdepHoM NaBieHHH H TeMneparype 20°C oy Ke/m3
ILioTHOCTL CYXOro rasa (Wi cyXoft wacTH BJIaX-

HOTO ra3a) B HOPMAaJbHOM COCTOSTHHH Ozon Kr{m?
IlnoTHOCTE DPa3fe/HTENILHOA IKHAKOCTH NPH aT-

MoC(EPHOM NABNEHHH U TEMOepaType Da3nelHTEb-

HBIX COCYAOB Qpe Kr/m3
Ilnorsocts u3mMepAeMofi cpelM OpH aTMOCPepHOM

JARJICHHH ¥ TEMNEPATYpe DasAeNHTeNbHHX COCYAOB Qo Kr/m$
INaorHocTs HaMepfieMofi CpeiH NpH AaBieHHu P

# TeMuepatype pasAeJHTENbHHX COCYAOB 0’6 Kr/m?



[Tpodosxcenue

Beanuuina

[lnotHOCTE CyXOR 4WacTH BJAXHOro rasa npH ee
napuHajbHOM HaBJEHHH M Temneparype ?

IlnoTHOCTb BOASHOTO Mapa TMPH €ro NapRualbHOM
AaB/IeHHK H TeMnepatype

HanGonpmas Bo3MOXMHaA INIOTHOCTE BOARHOTO
napa BO BJAaXHOM rase npu RabjeHHH P H Temmepa-
Type ¢

[InoTHOCTL HACHNIEHHOTO BOASHOTO NMapa TPH TeM-
neparype ¢

JIOTHOCTb BJIaXKHOTO ra3a B paBouHX YCAOBHAX

BuyTtpennnfi nnamerp TpyGompoBoxa nepeR cy-
JKaOUWUM YCTPOACTBOM NpH TeMmepartype !

To xe, rpu 20°C

Huamerp oTBEepCTHR CYXaloiero yerpolicTsa upu
TeMneparype £

To xe, npu 20°C

Buyrpensinfi AKRaMeTp BEPTHKAJIBHOTO NHARHADH-
4eCKOI'0 pa3fenuTeJbHOro cocyna

OtHocHTebHAR NJAOHIaAL CYyXXalomero ycrpoficr-
B4, PaBHas OTHOWEHWIO NAOmaKeR CeYeHHA OTBEpC-
THS CYXalomero ycTpofictsa B TpyGonmpoBoxa npu
pa6oueit TemnepaType

MecTHoe ycKopeHnHe CBOGORHOTO NAaREHHs

OTHOCHTESBHAA BAAXHOCTD I'asa

Kosdduuuenr pacxona

Kosdpurunedr pacxoza gHa¢parMm ¢ yrJoBHM Cro-
coboM orGopa nepenana RaBJeHus

Koadduuuenr pacxoma Axadparm c ¢aranueBrm
cnocobom otbopa nepenaga AaBlieHHdA

Tlonpapounwi MHOXMHTENb Ha pacHIHpEHMe H3Me-
paeMoR cpeAn (K03adGhHUHEHT PaCWIHPEHH:A)

Benanauna abconoTHOR 2KBHBAJICHTHOA  IIEPOXO-
BAaTOCTH CTEHOK TpyGOnpoBoRa

TMokasaTens aguabaTe

Hunamuyeckas BA3KOCTb H3MEPAeMON CPeAH B
paGoYBX YCAOBHAX

KunemaTiueckas BS3KOCTH H3Mepsemofi cpein B
pabouux YcJIOBHAX

Yucno Pefinosnbaca ans auamerpa D

Munumanbuoe gucno Pefinonbaca

Kosdpuuuenr xoppexusu pacxofia Ha BA2XHOCTb
rasa

IMonpaBouHnA MHOXUTEAD HA TENAOBOE paciiHpe-
HHe MaTepHana CyXaioulero ycrpo#craa

To e, ans Matephana TpySonpoBoga

Cpenusia KBajpaTniecKas OTHOCRTENbHAR Horpem-
HOCTb pesy/bTaTa H3MEepeHHs

Tpenenvuas oTHOCHTeNpHAS NOrPeIIHOCTL Pe3ydbs
Tara K3MepeHHd

Yeaosnoe o6oana- Exveana
4eRne HaMepeuus
Qer Krju?
Qsx Kr/m3
Q an max Kr/m?
Qan Kr/m®
QOsr Kr/m?
D MM
Dy MM
d MM
dae MM
Dy, MM
d
2
Mm= ("l"t )
D . —_—
' 4 M/c?
[ B noasax
eaArunnLR
a —
ay —
1. —_
e —
k, MM
% _—
" Rre-¢/m2
v M2/c
Re —
Remin —
k, —
K. —
K —
o %
0 %

Ocranbibe 0603HAYCHHA YKasdHH HENOCPEACTBEHHO B TEKCTe.



3. OCHOBHbIE YPABHEHMA PACXOQ1A

3.1, O6wmue ypaBHeHHS pacxoza.
3.1.1. MaccoBH H 06bEMHBIH PacXoX ra3oB M XHAKOCTed B 06lleM
BUJE BHYHCASIOT O popMyaaM:

Q, =ae g V2APp (B xr/c); (N
Qo =uas % gép—’-) ( M3/c). 2)

B srax dopmynax AP msmepsior B Ila, d — B M. Hus Hecxumae-
MOH XHAKOCTH g¢==1.

3.2. YpaBHeHHS pacxofia CyXHX rasoB

3.2.1. O6beMHBI#I pacXoj CyXoro rasa, NpPHBEAEHHBIH K HOpMalib-
HBIM YCJIOBHAIM, ONPEJAIT M0 PpopMyJie

PAP
Qﬂou == 0,2109“51(;’(1220 l/m (3)

3.2.2. O6beMHHA pacxof CyXoro rasa B HOPMaJbHEIX YCJOBHAX
Quon, IPHHATHIX B OTEUECTBEHHOH NMPaKTHKE, NPHBOAAT K APYTHM CTaH-
ZAPTHHM YCJOBHAM, BBOAS NMONPABOYHEIE MHOMCHTeNH H3 Tabu. 2.

Ta6bauuma 2

VYenoBas upubenenns 0°C u 15°C u 20°C u 15°C oc
006BEMHOrO PacxXofa 760 MM 760 MM 760 mMm 1 h; 2? Ga;
rasa pT. CT. pT. CT. pT. CT.

0°C u 760 mm pr. cT. 1,0 1,049 1,0732- 11,0688 11,0874
15°C ® 760 MM pr. CT. 0,9479 1,0 1,0174 11,0132 11,0308
20°C u 760 mm pr. cT. 0,9318 0,9829 1,0 0,9959 11,0132
15°C u 1 Gap 0,9355 0,9869 11,0041 1,0 1,0174
20°C n 1 Gap 0,9196 0,9700  0,9869 0,9829 1,0

{lpamMevsanue Jina mepecyera pacxoja H3 3ajaHHHX CTaHNAPTHHX YCJ0-
suft (nesuA cros6en TaGAHUM) B TpeGyeMue (BepxuAA CTPOKa TACIHUH) HeoOXoAm-
Mull MHOXHTENb HAXOAAT Ha lepeceueHnH CTPox M croabuos. Hampumep, arobu 3a-
zausnf upr 20°C u 760 MM PT. Cr. PaCXOA Mepecyutarb B COOTBETCTBYIOUIMA NPK
0°C u 760 MM pT. CT., HEOGXOAXMO €ro BENHIHHY YMHOKHTb Ha 0,9318.

3.2.3. MsBecTHHIiT NpH paGoYHX YCJOBHAX PACXOJ NepeCYHTHBAIOT
B PacXoA NPpH HOPMaJbHHIX YCJIOBHAX IO BHPaXXEHHIO '

P
Qnou = 283,73 Qo T_K‘ (4)
3.3. YpaBHeHHs pacXoAa BJAXHBIX [a3oB

3.3.1. O6beMHBI pacxoj CyXoit 4acTH BJIAXKHOrO rasa, IPHBEAEH-
HHI K HOPMAJIbHHM YCJIOBHSAM, ONpPeAesIoT N0 yPaBHEHHIO

- ) P —"‘Ppsn.mnx v APTK . 5
Quon=3,5532eK d?y, > . 283, 73pyou(P — #Pan.max)+ ©)
4 ¢TKpsn.max



3.3.2. Pacxoy BlaXHOro rasa, H3BeCTHOro B pabodyeM COCTOSIHHH,
NepecuuTHBAIOT B PaCXol CYyXOH YaCTH NPH HOPMAJNbHHX YCJAOBHAX MO
BLIPAXKEeHHIO

( P P,
— 983.73 (__,_ .._E"_m_"i.) 6
Quow ,73Q,, TX Q TX ( )
rae Qs — OOBEeMHBIM PACX0J BJANKHOrO rasa IpH pabGounX YCJIOBHSAX.
3.3.3. Pacxoa Bnaxuoro raza B paboyeM COCTOSHHH HepPECHHTHIBA-
IOT B PacXoJ ero CyxXoii 4acTH IIpH TeX e paGounx ycaosuax no op-
MyJie

ch = Qar (1 -9 ..F_"’_l‘_“‘i’.‘_.)‘ (7)
P

3.4. YcnoBue 6€3KkaBUTALHOHHOTO TeYEHUs XMHUAKOCTEH

3.4.1. YcnopreM Ge3KaBHTALHOHHOTO TEYEHHA IKHAKOCTH 4Hepes
cyxamwuiee ycTpoicTBo asaserca Po/P>=CL, rae P, u Py — a6conior-
HHe JaBJeHust B MecTax or60opa mepenaja NaBJjieHHs Nepes CyXKalouuM
YCTPOMCTBOM H, COOTBETCTBEHHO, 32 HHM.

Beanyuny CL onpegensior no ¢opMyJe

— "\ 11
CL=[1+%(1+‘/1+—;—” ‘—’P— (8)

rie fo — OTHOCHTe/JbHAs PACTBOPHMOCTb I'a3a B KHIKOCTH; B — KO3¢-
GUUHERT CYXeHHs CTPYH; a=l—pm?; b=2—f¢(7+a).
3.4.2. Bennuuny fo BHUHCAAIOT IO GopMYyIie

my Px T
fo=x e Bep T 9
’ ’ My Pr.nom o Tuon ( )

rhe %p— Ko3dduuuent I'eHpH; m, U My — MOJNEKyNsPHBHE MAaCCH ra-
32 ¥ XKHAKOCTH COOTBETCTBEHHO: Q — IJIOTHOCTb XXHIKOCTH B pabounux
YCJIOBHAX; Qr.mom — JUVIOTHOCTH raza B HOPMAJbHEIX YCJOBHAX.
3nauents BeJIHYHH fo AJST BOAHK NPHUBEAECHHI B Ta6J. 3.
3.4.3. lna comen, conen Bentypu u Tpy6 Beurypu wi=1, nas au-
aparm 3nayeHus p, ONpeResfIOT Mo pHc. 1.

Hi

4]

P

g1 //

06 ]

1 —

..__—/
0

of 6z 43 04 45 15 m

Puc. 1. KoappHIKERT cyReHHA CTPYH



ot

TaGaunma 8
- fo mpu ¢, °C, pasnof
$ °C
° i 2 3 ¢ 54 s 7 ) s
0 0,028845 0,028332  0,027813  0,027303 0,026775 0,026242 0,025704 0,025162 0,024626  0,024074
10 0,023517  0,023191 0,022862  0,022530 0,022182 0,021857 0,021502 0,021158 0,020834 0,020462
20 0,020108  0,0198%0  0,019670  0,019449 0,019225 0,018999 0,018771 0,018542 0,018310 0,018076
30 0,017841  0,017691  0,017541  0,017388 0,017235 0,017080 0,016924 0,016773 0,016607 0,016454
40 0,016285  0,016201  0,016117  0,016016 0,015930 0,015843 0,015741 0,015665 0,015561 0,015470
50  0,015378  0,015330  0,015281  0,015216 0,015166 0,015116 0,015064 0,014997 0,014945 0,014892
60 0,014838  0,014804 0,014780  0,014755 0,014729 0,014704 0,014678 0,014651 ©0,014625 0,01459%
70 0,014562  0,014556  0,014556  0,014556 0,014556 0,014557 0,014556 0,014555 0,014554 0,014552
80  0,014550  0,014573  0,014596  0,014618 0,014642 0,014663 0,014685 0,014708 0,014730 0,014753
90 0,014774  0,014816  0,014857  0,014899 0,014941 0,014984 0,015024 0,015066 0,015099 0,015149



PrccL
B caydae 'P_ y YTO COOTBETCTBYET Pa3BHTOMY KaBHTAUHOHHO-
1

MYy PexXHMY, HeoOXOAHMO YBeNHUHBaTh JaBJeAHe P, 3a CyXKaoLIUM
yCTPOHCTBOM.

4, U3MEPEHME PACXORA NPOMBIULINEHHDIMK
U NABOPATOPHLIMM JAUDMAHOMETPAMM

4.1. Pacxon, n3MepseMH#i KOJNbUEBHMH, KOJOKOJbHEIMH, CHIbGOH-

HBIMH H MeMOpaHHbLIMH OHQMAaHOMETPAMH, BHUHCASIOT MO (GOpPMynaM:
ANl CyXHX ra3oB

AP,P
Quon= 0,2109acK 2, ‘/ 27 (10)
I CYXOH 4aCTH BJIAXKHHIX rasoB
P — 9P AP

HOM = 3,553@ 2 £ — 97 sn.max ‘/____i_i_ 11

Qo K 20 TK Per ( )
HIH
Qmm = 0,2109<15K,2qu220 I/-AP_“P..; (12)
prouTK

JAs KHEKOCTEH

Qo= 0,01252K 2, v A% (13)

rae K; v Ky — koadpduuuenTol koppekuns pacxopa, cm. m. 10.1.1 u
7.2.11 COOTBETCTBEHHO.

4.2. Pacxon, usMepsieMslii NOMJIABKOBRIMH JH(pMaHOMETPaMH, omnpe-
AeNAIoT No opMyaaMm:
JLJIST CYXHX ra3oB

APyP(py' —p")
= 0,2109ac K 2d? 1/-—-—-—-——-——-——; 14
onu Kg 20 Eron pyT K ( )
1A CYXOH 4acTH BJIAXKHBIX ra3oB

— oP APy(py" —¢")
o = 3,553aeK gy L= ¥7on. max \/ BN(E
Qo eK *d%s0 X borPy (15)

AJIA KHZKOoCcTEH

APH ’ —_— 4
Qo= 0,01252aK 22y, l/ __(%_fl, (16)
y

4.3. Pacxon, HaMepsaeMHil aBopatopubiM U-06pasHbiM HIM walmey-
HBIM) AHHMaHOMETPOM, HAXOMAT MO HOPMYAAM:

i1



Aas nutpmanoue'rpa Ge3 pasgesaTeAbHOIO cCocyna

Q=126 0wkt ) 2 u—rds (7)

205 [UpMAaHOMETPA ¢ Pa3AeNHTENbHHM COCYLOM

Qo=1,264 - 10-‘551(1"1‘:0 V ’%g [(p'yt b p’t) + 2%? (Ppc_"P'c)lv (18)

TRe 7y — pasHOCTh BBICOT CTONGOB YDaBHOBEIUMHBAIOLIEH IKHAKOCTH
U-o6pasHoro AHpMaHOMETPA UAH OTCUET MO WKaJie YaLeyHoro AHpMa-
HOMerpa npu TeMneparype npuGopa, MM; drp — BHYTPEHHEH IuaMerp
#3MepHTebHOR TPYOxH AudManOMETpa, MM; Qys — NIOTHOCTb yPaBHO-
BellHBaloIleli XXHAKOCTH TPH faBJeHdd P # TeMmneparype f, Kr/M3;
@t — IJIOTHOCTD BelIecTBa HAJ YPaBHOBEIUWBAIOWIEA KUAKOCTBIO MpH
Aapaenau P u reMnepatype f, Kr/M% I[IpH H3MepeHHH pacXoja XXHIKO-
CTH BMeCTO ¢ C/IellyeT NOACTABJATD Q.

5. KOSOOULIUEHT PACXOHA

5.1. Kos¢ppuuuent pacxona guadparm

5.1.1. Koapduunent pacxoaa nuadparm ¢ yrioshM cnocofoM ot6o-
pa AP 1 ocTpoit BXoJHOH KPOMKOH, YCTaHaBJHBaeMHX B TpyGonposo-
Aax ¢ OTHOCHTEJbHOH MIePOXOBATOCTHIO

25 aaa m<0,09;
.% - 106 {2375m — 1817 ,5 1 in 4 356,5 nasn 0,09 < m << 0,13;
3,9 4 10° . exp (— 14,2/ m) nas m> 0,13;

B AuanasoHe wdces PeiiHonbaca Reyn=SRe<{ 108 onpegensior no dop-
MyJe

1 1,05 ‘ 5f 109\0,78
ay= [0,5959+0,03l2m* —0,1840m* 4-0,0029mb2 (Tz?) ] (19)
. 1 —rm?

3uaueHus Remn BHOGHPAIOT B 3aBHCHMOCTH OT M:

s 0,05 Km<C0,20 Reyy, =5+ 103
ans 0,20 <m<{0,59 Rey,, =104;
aas 0,59 <m< 0,64 Rey, =2 - 108,
JuadeHns K09 HIKEHTOB pacxona AHadparM ey, BHUHC/CHHBIE 110
no fhopmyae (19), npHBeneHH B NpuoKenHH 1.

3naYenust BEJIHYHH R JUISl PasiIUYHHX YCJIOBHH SKCIIyaTamHH TPy-
6QUpOBOJOB NPHBeLeHE B TabJ. 4.
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Tabunuua 4

Bun tpy6 CocTofiHHe NOBEPXHOCTH TPYG u ycnoBis
W MaTepHax SKCI/IyaTaun b, uu
Lleabnorsayrue TeXHHYECKH IJafiKue 0,0015~0,0100

TPYSH H3 JIATYHH,
MeAH, CBHHIA

Haxoasmuecs B 3KcoAyaTauwu 6es 0oTHO-

JKEHHE Ha BHYTpeHHe#l MOBEPXHOCTH 0,03
AmoMuneBBE TexHuueckH rAapKue O '015—0,06
Haxoasuyecs B skcnayatauus Ges ordo-
KEHHil Ha BHYTpEHHEH TOBEPXHOCTH 0,03
LenpHOTARYTHE HoBule, He OuBIIHE B IKCIIYaTAUHH g, 02-—0 10

CTaJbHEE TPYOH
Harotop/iennnie BOJOYEHHEM B XOJORHOM

COCTORHAH 0,03
OuuileHHHle Nocie MHOTHX JeT 3IKCnAyata-

UHH 5o 0,04
BuryMH3HpOBaHHbBIE o 0,04
H3roroBaeHHbe TOPSAYHM BOAOUEHHEM 0, 05»0 10
TlaponpoBoan neperperoro napa NpH Ha-

JHYHH JeadpalHd H XHMMYECKOM OYHCTKH 0,10
IaponipoBoasl HACHIIEHKOrO mapa NpH Ha-

JUYHM Neas’pauld M XMMHYECKON OWHCTKH 0,20

IMapomposoan, paboTarmiue IEePHOIHYECKH,
H KOHJGHCATONPOBOAKW € OTKPHITOR CHCTEMOH
KOHJeHCaTa 0.50
KowpgencaronpoBoas, pafortaiolliHe NepHO-
AMYECKH, H BOAfHBE TEMIONPOBOAN HPH OT-
CYTCTBHH Jeaspali¥ H xHMuyecKoli ouwmctky 1,00
Tpy6onpoBOAR BOASAHHX CHCTEM  OTOMJe-

HHSA 0,20
BozsHbie ® TemaonpoBOAM NPH HAJNUIHH

Aeaspaltdll ¥ XHMHUECKO! OYHCTKH 0,15
lasonpoBonH Totse GZROrO Tofa 3KCHAya-

TalMu 0,12
[azompoBoAnl NOCJe HECKOMBKHX JIET 3KC-

nAyaTaluH 0,12—0,22

TasonpoBoAR mnocie HECKOALKHX JIET 3Kc-
NAYaTAHKH B Pa3/IMYHbIX YIOBHAX (KOppo-
AMDOBAHHEE HAH C HeGOMABIUHMH OT/IOXKEHHS-

MH) 0,15—1,00
Bo3xyXonpoBogsl ¢XaTOro BO3AYXa 0 80
Bononposoaune TpyGuw, Haxoxausmisecs B
IFKCILTyaTaUHA ) 1,20—1,50
YMepenHo KOpPOAHpOBaHHEE TPYOH 0,40
C HeGONBLUIHMY OTAOMEHHAMH HAKHIH 0 40
Henasnrocsapune Hosue Hne crapuie TpyGmt B XopouieM co-
CTanbHhe TPYOR  CTOSHMH 0,04
Hossie Tpy6m GHTYMHSHPOBAHHMHE O 05
Hosue tpy6ut cnmpanibHO cBapHhe 0 10
Tpy6ui, GuiBuie B SKChHAyaTaluHH, OHTYM
YacTHYHO pPacTBOPeH, KOPPOAHPOBaHAKE 0,10
Tpy6R ¢ raibBaHHY4eCKHM MOKPHTHEM 0,13
Tpy6m, OuBIDHE B OIKCHAYaTaUMH, pPaBHO-
MepHas Kopposus 0,15
argcTpasbHHe rasolnpoBoJH Nocie MHo-
THX JIeT SKCIUyaTaluuK 0,50

13



IIpodoamenue

Bua Tpy6 CocTosHHe N0BEPXHOCTH TPYS M YCJAOBHA R
H Martepuan 3KCONyaTalUMu . MM
Lleasnocsaprme MarucTpansHie rasonpoBoiH mocae 20 Jer
CTalbube TPYGH SKCILTYaTalHH 1,10

TpyOul, 3arpsaHeHHHe B Npoliecce 3KCIAya-
TAUMK Ha Bofe, HO HE KOPPOAMPOBAHHHE 0,95—1,00

Tpybu co cnaGeIMH OTIOXKEHHAMH 1,50
3HauHTeNbHO KOPPOAHpOBaHHHE TPYOH 2,00
OnuukoBanune Hoene TpyGH C 4MCTOH OIBHHKOBKO 0,07—0,10
cTasbHHE TPYGH Tpy6n ¢ 06HUHOA ORUHKXOBKOR 0,10—0,15
Tpy6u onguKoO-
BaHHHE HS JIHCTO- HoBhie Tpy6ut 0,15
BOAl cTanH Tpy6u, OuBmiHe B 3KCHAyaTalHH 0,18
Yyryuane 1py6n Hosue TpyGH 0,25—1,00
Hosule, 6uTymMH3aHpOBaHHHE 0,10—0,15
AcdanpTpoBaHHHE TPYOH 0,12—0,30
Tpy6u, GuBlHe B SKCIyaTalHH, KOpPOAH-
pOBaHHBIE 1,1—1,5
Tpy6ul C OTIOXKEHHAMR HAa BHYTPeHHeR mo-
BEPXHOCTH 1,0—1,5
py6H, OUHINEHHWE MOC]AE MHOTHX JIeT 3KC-
niyaTanHn 0,3—1,5
CHJIBHO KOpPDPOAHPOBAHHHE TPYOH no 3,0
AcGouemenTHHe HoBwe Tpy6ul ¢ H3onsuuei 0,03
TPYOH Hoguie Tpy6n 6e3 H3onsmuH 0,05—0,10
Cpearue Tpy6H 0,60
Crekasurne Tpy-  YHCTOE CTeKJO 0,0015—
6u 0,0100

5.1.2. KospduuuenTH pacxofa guapparM ¢ yrjoBHM CINOcoGoM OT-
6opa AP, oCTPOTa BXOJHOH KPOMKH KOTODHIX He YAOBJeTBOpsieT TpeGo-
BaHHAM n. 13.2.2, onpenenaior myteM YMHOMEHHMs BeJHUMHH Qy, pac-
CYHTAaHHOH N0 ¢opMyne (19), Ha mnoONpaBOYHHIE MHOXHTENb HA MpH-
TYIJIEHHe BXOAHOH KPOMKH Ry.

KospounueHTH pacxoia aHadparM, ycraHaBJHBaeMHX B TDPy6o-
MPOBOJaX C OTHOCHTEJNbHOM IIePOXOBATOCTbIO 2/D, npeBhilIaomwen yka-
3aHHYIO B IL. 5.1.1, onpenensiloT yMHOXEHHEM Gy, PAaCCUMTAHHOIO 110
tdopmyane (19), Ha nonpaBoOUHbIl MHOXKHTENb Ha LIEPOXOBATOCTh TPyGo-
HpOBOLA Ry,

B cysae onHoBpeMeHHOro yuera o6OHX MONpPaBOYHHX MHOMXKHTEJNEH
ypaBHeHHe JJis onpefeseHHs Ko3¢¢HUHeHTa pacXoAa NPHHUMACT BHI

g [0,5959 1 0,0312m1.% — 0,1840m* +-
1—m3
,25 (108\0.76
+0,0029m! (Re ) ] bk (20)

3HaueHHs Ry ONpefessIoT o popMyJie
ky=a+m--b, @n
14



rae a = (¢ — 0,3) [— 1,066¢* 4 0,36c — 0,13] — npu ¢<0,3;
a=0—npu c>03;
b=14(c—0,3) - (—0,08% + 0,024c —0,0046) — npu ¢ << 0,3;
b=1— npu ¢>0,3;

o= —

108
3Hauenus kg onpegensior no popmyne
kn=a+4b " exp [—n(m—005)], (22)

rae a =1+ 0,011 - exp [— 55,2 (c—0,05)13];
b = 0,0020 - 0,2558¢c — 1,68¢% 4 2,867¢%;
n = 4,25 4 142,94 (¢ — 0,05)"%92;
D

c=—

108"

3HayeHHs kpky MOXHO ONpPEAe/ATh TaKXKe N0 MPHIOKEHHIO 2.

Ecau Bxonnas kpoMka guadparmsl ocrpas, ky=1.

5.1.3. Kos¢uunent pacxofa auadparM c ¢JaanuesHM crnocobom
oT6opa AP u OCTPOll BXOAHOH KPOMKOH, YCTanaBJAWBaeMHX B TpyGo-
NPOBOJAX C OTHOCHTEJIBHOM 1€ POXOBATOCTHIO

. 25 naa m<S 0,09;
o U< [2375m — 1817,5V m +366,5 xan 0,09 <M< 0,13;
3
10 aas m>0,1

B AHanasoHe yHceJg Pefinoapaca 1260 mD=Remm<Re-é 10% (raba. 5)
onpenessT no hopmye

TaGanma 5
f—_—-
Reyn+10* ans D, mu, pasroro
" 50 | 75 100 150 200 250 75 760
0,05 03 047 063 09 1,2 1,8 236 479
0,09 057 0.85 113 L0 27 2,8 4B 8,62
016 1.01 1,51 2,02 302 403 50 009 15,32
0125  1.58 2,36 315 473 623 7,8 1LY 23,9
036 2,27 340 454 68 907 11,3 J.OL .48
0,49 3,09 4.63 6,17 9,2 12,35 154 6@ .2
0,56 3.53 5,29 7,06 10,58 14,11 17,64 20, ,



a¢=

[0,5959 + 0,0312m195 — 0,1840m* -+

1—md
+ 0,0020/m3:25 ('°°)° "8 1 0,09004,m? (1 — m#)—! — 0,033711,ml-5]. (23)

3HaueHHs NOCTOAHHHX {1 U [ ONpenenfiioT CJAEAYIOIHM 0GpasoM:

! ={0,4333 npu D < 58,62 mMm; (24)
' 1254/D npu D > 58,62 mu; (25)
Iy =254/D. (26)

3HaueHHs KO3(D(DHIHEHTOB PacXola ¢y, BHUHCIEHHHe N0 dopmyac
(23), npEBefeHH B NPUNOXKEHHAH 3.

5.2. Koagdunuent pacxona cones u conen BeHtypH

5.2.1. KosdduurienT pacxona comnen u comnes BeHTypH, ycranas.i-
BaeMHX B.TPY6OMpPOBOJaX C OTHOCHTEJBHOM 1IEPOXOBATOCTHIO

25 ansa m< 0,09
2375m— 1817,5)/ ' m + 356,5 nas 0,09 < m<0,13;
3,94 10° - exp (— 14,2/ m) mas m>0,13
B puanasone uHcen Peiinoabiaca Remm<CRe<C2- 108 onpenensior no
dopmyse

@ =

k
— -+ 10¢
> <

[ 0,99 +— 0,2262m2:95 - (0,000215 — 0,001125m®5 +
1—m3

+ 0,00249m2:3) Gg)"‘s]. @n
e

3Hauenns Repn BEHIGHPAIOT B 3aBHCHMOCTH OT Mm:
aas 0,06 <m<C0,20 Regyp =7 - 10%
oad 020<m<060 Reqin= 2. 104

5.2.2. Kostdbuuuentl pacxoxa comesn M conen BeHTypH, ycTaHaB-
NHBaeMhX B pr6onpononax C OTHOCHTEJbHOM LIEPOXOBATOCThIO #/D,
npeBHIaomell yKasanHyw B N, 5.2.1, onpefensior no gopmye

{ 0,99 — 0,2262m2%5 - (0,000215 — 0,001125m®:5 -

A=
1—m?

1 0,00249m2.%) (‘os )‘ ’5] ku,. (28)
3naveHns Ky onpenesdioT o gopmyJe

(1,0020 — 0,0318m - 0,0907m?*) — (0,0062 — 0,1017m +
D
by= + 0,2972m?) T pH m >0,27; (29)

1— npu m < 0,27 uau D >300 MM
RJIH 1O NPHJIOXKEHHIO 4.
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5.3. Koa¢gduunert pacxoaa Tpy6 Beutypu
5.3.1. Kospduunentu pacxona tpy6 Bentypu (cM. m. 9.5) ompene-
JNA10T o popMyJe

a=C—>, (30)
V]-—m‘
rae C — Koad¢HureHT UcTeyeHHs (cM. Taba. 6).
Ta6auna 6
Tun 3saueHHe KCpennuﬁ_
TpySu Honycramuiii Ouanason uucen Ko3hPuLHeH- qe%;‘;ﬁam,_
B(ce){‘ry}:ﬂ nna!}:sou Peﬁaﬁ?nca Ta ;1;1;@1&- rpelHocThb

M, . -

9.5.2) C "f:"’c“’“;l:?

A 0,15—0,50 1.10°—2. 105 0,980 2,5
0,15—0, 50 2. 105—2. 108 0.985 1.5
0.15—0,50 2. 108 0,985 2.0

B 0,10—0,60 1+ 105—1,5 10 0,976 1,5
0,10—-0,60 1,5+ 105—-2. 10 0,982 1,0
0,10—0,60 2.+ 1052+ 108 0,984 0,7
0,10—0.60 2. 106 0.984 1.0

B 0,10—0,60 1+ 105—1,5+ 105 0,977 2,5
0,10—0,60 1,5+ 105—2,0 - 10 0,992 1.5
0,10—0,60 2+ 1052 . 100 0,995 1,0
0)10—0,60 2. 108 0,995 1,5

6. ONPEAENEHUE OCHOBHbLIX MAPAMETPOB NOTOKOB
M3MEPSEMOW CPERbI

6.1. Onpegenenne a0COJIOTHOTO AaBACHHSH
6.1.1. AGcomoTHoe AaBjieHde P MoTOKa cpelbl ONpPeAeNsioT KaK CyM-
My H30BITOYHOrO py H 6apOMeTpHYECKOro P JaBJIGHHI:

P=pu+p6-

6.1.2, Ma6uiToutioe AaBjeHHC ciefyeT H3MepsATb 4Yepea OTAenbHOE
UHJIHEAPHYECKOe OTBEPCTHE:

npu yrJjosoM cnocofe oT6opa nepenaaa NaBJieHHS] — HENOCPEACT-
BEHHO Y BXORHOH NJIOCKOCTH CyXalouero ycTpofictsa B yrJay, ofpa3sye-
MOM MOCJeXHUM CO cTeHkO#l TpybonpoBoia (NpH KamepHom OT6ope —
B KOpHyce KaMepH);

npu daHuesoM cnocobe oT6opa nmepenajga AaBJeHHS — HAa PacCTos-
HUH [, OT BXOJHOH MJOCKOCTH cyKalowero ycrpofictsa (m. 9.1.12).

6.1.3. U36nTroyHoe KaBJieHHe Cpelbl H3MEPSIOT ¢ NOMOIUBIO MaHO-
MeTpa HAM JHGMaHOMETpa, KOTOpPHE MOrYT GHTb NOKa3bBaIOLIHMH, pe-
THCTPHPYIOIIHMH HJIH ¢ NHCTaHIXHOHHOH Nepejauefi MoKasaHHi.

92873 17



6.1.4. BapomeTpuyeckoe naB/ieHHe H3MepSHIOT B MecTe pacrojoxe-
HHA pacxojoMmepa.

6.1.5. BapoMeTpuyeckoe AaBJieHHe MOXeT GbITh MPHHATO MOCTOSH-
HEIM, eCJIH OTKJIOHEHHS TEKYIHX 3HaueHuii aGCOJIOTHOTO RaBJEHHH,
BLI3BAHHLIE H3MeHeHHeM GapoMeTPHUECKOro JAaBjieHHf, He NpeBHIla-
101 0,5 %.

6.1.6. JonyckaeTcs HemocpeACTBEHHO H3MepATh aGCOJIOTHOE JaB-
JieHAe CPeAH ¢ MOMOIIBIO H3MepHTeJIbHHX NpeoGpa3oBaTeseli aGcooT-
HOro AaBJIEHHsI.

6.1.7. ITpu BHINOJIHEHHU pacyeToB, CBA3aHHHIX C NMEPeBONOM JaBJe-
HHSA A3 OfHON CHCTEMH eJHHHI, H3MEPeHHsS B JAPYrylo, peKOMeHXyercs
f0Nb30BaTLCA COOTHOWIEHHSMH, NIPHBEACHEANMH B Ta6. 7.

6.2. Onpenesenne nepenafa AaBJeHHs B CYXKalolieM yCTPOHCTBE

6.2.1. ITpu yraosoM cnocoGe or6opa mepenaj AaBJeHHS H3IMEPHIOT
KaK PasHOCTb MeXIY CTaTHYeCKHMH NaBJCHHSMH, B3ATHMH Hemocpex-
CTBEHHO Yy NJIOCKOCTell CyXKaioluero ycTpolicTBa B yriax, o6pasyeMbix
TOCJIEIHHMH CcO CTeHKo# TpyGomposofa. Ilpu ¢doanneroM cnocobe oT-
Gopa mepenaj AaBJeHH H3MePSIOT KaK PasHOCTb MEXKAY CTATHYECKHMH
ZaBJIEHHSIMH, B3ATHIMH Ha PacCTOSHHE [} H [, 10 ¥ mocje Cy:Kalouero
yerpofictea (n. 9.1.12).

6.2.2. HanGonbluni Nepenaj AaBJAeHHS B CY:KaiolleM YCTPoiCTBe, K
KOTOPOMY MOAKJIOYeH AHPMaHOMeTp Ge3 pasfe/HTeNbHHX COCYI0B, Of-
PEAEJISIOT 1O BEIPAXKEHHAM:

NpH M3MepeHHH pacxola rasa IJIOTHOCTBIO @'> 14 kr/M® mudMaHo-
METPOM C PTYTHBIM 3aMOJIHEHHEM

AP = AP, (1 - 1—3‘34156); (31)

NpPH H3MepeHHH pacxoja rasa IVOTHOCTbio @' >0,9 xr/M3 gudMaHo-
METPOM C Mac/siHbIM 3alNoJIHeHHeM HJIH PTYTHHIM AMGMaHOMETDOM, Hal
KOTODHM HaXOJHTCH BellecTBO (KpOMe BOAKI) IJIOTHOCTBIO @' > 14 Kr/m3

AP = AP, (1»--‘3'-; 32
, py) (32)

st ARQMaHOMETPOB, 3aMOJHEHHKHX PTYTHIO, Hall KOTOPO# HaXOAHT-
¢s Bona

AP =0,9263AP,; (33)

NpH H3MEPeHHH pacxXoja BelllecTBa MJIOTHOCTBIO @< 14 Kr/M® Aud-
MAHOMETPOM C DTYTHHM 3arOJHEHHEM HJH BeUIeCTBA IJIOTHOCTBIO
0'<50,9 kr/M® nudManOMeTpOM C MACISHEIM 3aNOJHEHHEM, 2 TAKXKe KO-
JIOKOJIbHEIMH, KOJIbIIeBEIMH, CHIb(QOHHHIMH H MeMOpPaHHBIMH IH(pMaHO-
MeTpaMH

AP = AP, (34)
6.2.3. HauGoapiuui nepemaR JaBJeHHA B CYXKalolleM YCTpPOiiCTBe,
18
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Ta6bauua 7

UscsaoB0e 3iaveHIe CANKHUMN H3IMEpenRus

Easarna

HIMEpERRA Ia Sap aTM™. Krefem? l MM PT. CT. MM BOJ CT.
Na 1,0 10~° 0,98692+ 1073 1,01972. 107° 7,5+ 1078 0,10197
Gap 10 1,0 0,98692 1,01972 750,075 10197
aT™. 101,048 « 103 1,01325 1,0 1,0332 760,00 10341
krc/em? (art) 98,0665 - 103 0,980665 0,96784 1,0 735,56 1018
MM PT. CT. 133,322 1,3332. 1073 1,3158 + 1073 1,3595« 107° 1,0 13,595
MM BOJ. CT. 9,80665 0,980665. 10~% 96784+ 1077 10~* 7,3556+ 1072 1,0

MITa=108% I1a; klla=10% [1a; rlla==102 [1a



K KOTOPOMY NOZKJIIOYEH AM(QMAaHOMETDP ¢ BEPTHKaJbHHIMHU UH/HHIpHYE-
CKHMH Da3[eJIHTEJbHEIMH COCYAaMH, BRIYHCIAIOT N0 (OPMYyJaaM:
IPH NPUMEHEHUH NOMJIaBKOBHX AH(MaHOMETPOB

AP = AP, (1 - -2—-) +£2,55 103X (p,.—p'0), (35)
Py D%
rie V —o6beM XKHUAKOCTH, NepeTekaiolieil.n3 PasieJHTENLHOTO (HIH
* YPABHUTEJIBHOIO) COCYAa B AUGMaHOMETP NPH H3MEHEHHH PacXoia oT
HYJS 10 Qnp, MM?;
TIPH TPHMEHEHHH KOJIbLUEBHX H CHJb(OHHHX JHPMaHOMETPOB

AP = AP, 4255 - 10‘"‘5%; (Ppc — 0'0)- (36)

VYpaBHenne (36) B mpHMeHeHHH K KOJbUEBHM AHPMaHOMETpam
CHpaBel/IKBO NPH YC/IOBHH

—p -s
Dp> 15 V:t(Ppc P’c) , 37)
oy —p
tie S — mioWans pagHaNbHOTO CeUeHHs KOJbLeBOHA TPyOkH, MM2.

B ypasuenusix (35) u (36) 3Hak mepen BTODHIM 4WJIEHOM, a B BHpa-
xkeHHH (37) 3Hak nojx KOPHEM NPHHHMAIOT TaKHM, YTOGH 3TOT YJeH
K NOAKOPeHHOe BHPaXKeHHe GbLIH NOJOXHATENbELIMY.

. 6.24. Ilepenan nabneHus B CyXalolleM YCTPOHCTBE, H3MepaeMbli
aabopatopbiM U-06pasHblM HIIH YalleYHHM AHPMaHOMETPaMH, BHYHC-
ASIOT Mo PopMynam:

NpHU NOAKIOYeHHH AHPMaHOMeTpa 6e3 Ppas3fesHTe/bHHX COCYAOB

AP =0,102 . 10-3h,g (¢'y, —¢'1); (38)

NPpH NOAKNIYEHHN AH({)MKHOMETpa ¢ UHJIHHAPDHYECKHMH pasjeliu-
TEeJbHBIMH COCYNaAMH

7 7 d“l‘ 7
AP =0,102 + 10-%h,g [(p w—p0 ?DTP (Poc—p c)]. (39)
P

6.3. Onpenenenye TeMmeparyphl NOTOKa
6.3.1. AGconoTHYI0 TeMnepaTypy NoToKa cpenbl HaXOAAT KaK CyMMYy

T ==273,15+ t.- (40)

6.3.2. MsMepenne TeMmnepaTypw CpeAH INPOU3BOAAT Ha NPAMOM
yuacTke TpyGonpoBoAa A0 WJH 3a cyxalolluM ycrpoficteom. ITp Hame-
PEHHU TEMIepaTypH RO CyXalolero ycTpolicTBa pacCTOsHHE OT Toc-
JIeflHero o ruJb3bl TepMOMeTpa BHGHPAIOT IO NPHIOXKeHHIO 5. H3Me-
peHHe TeMmepaTyphl 3a CYXKAIOlIHM YCTPOACTBOM IIPOM3BOAAT Ha pac-
crosHHH He Medee 5Dgg, HO He Gosee 10Dy oT ero 3agHero Topua.

6.3.3. TeMnepaTypy cpeiH H3MepAIOT C NOMOLILIO TePMOMETPOB,
KOTOPHE MOTYT OHTb NOKa3HBAalOIKMH, PErHCTPHUPYIOIIHMHE WIH ¢ JH-
CTaHUMOHHOA Nnepefavell MOKasauui.

6.3.4, JluaMeTp ruap3el TepMoMeTpa JoMxkeH OHTb He, Gosee
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0,13D9. Tny6una norpyxenus rujib3H TepMOMETPa A0MXKHA COCTABJATD
(0,3—0,5) Dyo.

6.3.5. B MHOrOHHTOYHBIX CHCTEMAaX, HMeIOUHX OLHHAKOBHE FeoMer-
pHYeCKHe pasMepH TpyOompoBOJOB H CYXKAWOIUHX YCTPOMCTB, TeMIepa-
TYPY H AaBJieHHe AONycKaercs H3MepATh TONbKO B OAHOM H3 Tpybonpo-
BO/OB, €C/IH 3HAYEHHS STHX MapaMeTPOB B KaXAOM H3 IOCAEAHHX OTJ/H-
yaTcs He Gosiee yeM Ha 1/4 MOTPEIIHOCTH HX H3MepeHHs.

6.4. Onpenenenne MIOTHOCTH CyXHX Ta3oB.

6.4.1. Fa3s H UX CMeCH ABJAIOTCA CYXHMH, KOTAa HX OTHOCHTEJbHAA
BJIaXXHOCTh NPH HOPMaJbHHX YCJOBMAX HaXOAUTCH B npeenax
0<<oep<O,l.

6.4.2. TIAOTHOCTS ra30BOro NOTOKA JOJMKHA GHITb U3MEpeHa Wiy ofn-
penesieHa B npoliecce u3MepeHHsl pacXoAa rasa. ITpuemJyem JoGoit Me-
TOR H3MepeHHs, 06eCIeYHBaOIWHHA NONYYeHHe NOCTOBEPHEX JAHHHX O
MJIOTHOCTH I'a3a NPH HOPMaJbHBIX HJIH PaGOYHX YCAOBHSAX.

Ot6op npo6 rasa AJs H3MePeHHA €ro MJIOTHOCTH JONMYCKaeTcs Ipo-
H3BOAHMTb KaK Nepef, TaK ¥ 3a CYKalouuM yerpoiictBoM. Paccroguue or
cyKalomero ycrpoficTBa 10 TOUKH 0T60pa npob rasa BHOHPAIOT Tak XKe,
KaK M 1J1a THJb3H TepMoMerpa (cM. m. 6.3.2).

TLroTHOCTE CY¥XMX rasoB ¥ HX CMecell ONMpemeNsiioT JaGoPaTOPHHIMH
METOAaMH HJIH aHAJHTHYECKHM PacyeTOM MO H3BECTHOMY KOMIOHEHTHO-
MY COCTaBYy CMeCH.

6.4.3. Ilpu naGopaTopHOM ONpeAENeHHH IJIOTHOCTH CYXHX ra3oB
H UX CMecCed NMpPEANOYTHTENbHO IIPHMEHEHHe ITHKHOMETPHUECKOro Me-
TOAA.

6.4.4. TTnoTHOCTL CMeceil CYXHX rasoB NpH HOPMaJbHHIX YCJOBHAX
pPacyeTHHIM METOAOM IO H3BECTHOMY KOMIOHEHTHOMY COCTaBy CMeCH
onpenensnioT no popmynam:

NpH USBECTHOH MonsipHO# Ny =mi/M KOHUEHTpauHH KOMIOHEH-
TOB CMECH

n
Puor = ZNIMOJPHOMI = NIMO'.IPHOMI + NSMMPHW, +...+ Nnumpuoun; (41)
=]

NIpH H3BECTHOH Maccoso#t Ny ==g:/g RoJie KOMIOHEHTOB CMeCH

n —1

Oron= 2_"‘_'1_!’_. T [ﬂl_b_._{. No o +..Afab__] , (42)

{1 Puoy; Puomy ~ Paouy . Prov,

rjae m; — YHCJIO MoJiell (-ro KOMIOHeHTa cMecH; M — yHesio Mosled cMe-
CH; gi — MaccoBas R0Js i-r0 KOMIOHEHTA CMeCH; g — Macca CMecH ra-
30B; Qmoy — TNJIOTHOCTH {-r0 KOMIIOHEHTa CMECH NPH HOPMAJbHHX ycC-
JIOBHSAX.

6.4.5. TlnoTHOCTE CyXOro raza B paGouHX YyCJOBHAX NPH H3BECTHOR
TJIOTHOCTH B HOPMAJIbHHX YCJAOBHAX BHYHCAAIOT N0 YPaBHERHIO

P1 0 M ‘ 43
p == —_—l _— 283 73 = Byom+
P“OM PHO"TK ] TK p oM ( )

6.5. Onpezenenue NIOTHOCTH BJIJKHHX ras0B
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6.5.1. Bnaxaue rash H HX CMECH XapakTepu3yIOTCs HaJHuHeM
B HUX BOJASHOro mnapa. ['asp ¥ HX CMECH CUHTAIOTCH BJAXKHBIMH, eClK
3HaUeHHe HX OTHOCHTEJbHO# BJAXKHOCTH INIPH HOPMAaJbHHIX YCJIOBHSIX
JexHuT B npefeaax 0,1<<o=<<1,0.

6.5.2. TINOTHOCTb BJIAXKHOIO ra3a Qar B OOLIEM cJyyae ONnpefesiorT
KaK CyMMY IIIOTHOCTefi ero CyxOH 4acTH H BOASIHOrO Napa IpH HX map-
OHAJNBHHX JaBJIeHUAX H TeMneparype

Par = Per + Pan- (44)

6.5.3. TTnoTHOCTb CyXOil YacTH BJAXKHOro rasa B paboyHX yCJOBHAX
HaXOMAT MO BHPAaXKEHUsAM:
B ofLieM ciaydae

_ Tuoul{ P — ¢Psn max) = 983.73 P — ¢Pgn max_ - 45
Per = Puon PoonTK +{0Puoy ‘_—_“"'“'TK ’ (45)

B COCTQAAHUH HACHILIeHUHA
P er = Pow Tuou{P — Peu max) = 283,730,400 P — Py max . (46)

PHOMTK TK

Ecnu paGouas TeMneparypa { rasa He nmpeBHIIaeT TeMnepaTypy Ha-
CHILEHHS fgac BOASHOrO Napa, COOTBETCTBYOLLYIO paboueMy AaBJIEHHIO
P, 10 Qsn max=Qmn ¥ Psu max==Pyn. 30a4eHHS Quy U Pyy ONPEACIAIOT MO
MPUJIOKEHHUIO O,

6.5.4. I1noTHOCTL BOASIHOTO Hlapa BO BJIAXKHOM rase B pabouux ycJo-
BHSIX ONpellesiAioT no popMyaMm:

B o0LIeM ciaygae

Tuou?Pen max ( 47)

Pen = pm(mm) PuonTK = @Psu max>

B COCTOAIHUH HACHILICHUSA

f — T“O“PBH max 48
p B 7 pBﬂ(HOM) PHOMTK pl!ﬂ maxs ( )

TI€ Qpumory==0,7496 xr/mM® — NJIOTHOCTL BOASHOTO Napa mpH HOpMaJb-
HEIX YCJNIOBHAX *,

6.5.5. [TaoTHOCTL Bi1aXKHOTO Ta3a (CMecH rasos) npu P u ¢, ucxoas
H3 BHpaxeHHi (44) — (48), BHUHCJAIOT N0 YPABHEHHAM:

B ofu1eM cayyae

— 0P .
Por = 283,730,0u &““‘?7‘._,?‘2& -+ QPan max> (49)
JAJIsT HACHIUI@HHOI'O BJIAXXHOr0 rasa
PP
9,9r = %3»739}(0»1 _—i,%(m + fon maxe. (50)

6.5.6. BiaxHOCTb rasa 3aBHCHT OT TeMneDaTypu H LaBJieHHd K oue-
HH&2eTCA a6CONIOTHOR HIH OTHOCHTEJbHOH BNAXKHOCTLIO,

PacueTHas BesnuHHa, PU3HYECKH He peasu3yeMas.



AGconoTHAasA BJIAXKHOCTb — KOJIHYECTBO BOASAHOTO Napa, cojepxa-
1erocsi B eAHHHIE 00'beMa HIH Macchl ra3a.

OTHOCHTEJIbHYIO BJIAXHOCTb rasa (B A0JAX eIHHHIH) ONpefessioT
KaK OTHOIIEHHe NapLHaJbHOTO JaBJieHHS BOASHOTrO napa, cofepialle-
COCH BO BJIZXHOM rase, K MaKCHMaJlbHO BO3IMOXKHOMY €ro napuHaJjbHO-
My DaBJIEHHIO NPH AAaHHOM TeMNepaType HJIH KaK OTHOLIEHHe MJIOTHOCTH
BOASIHOTO NMapa BO BJIaXKHOM rase X HaHGOJbLIEH BO3MOXHOH MJIOTHO-
CTH mapa npu ogHHX HTex ke P u T

PBH 811
Q= = 4 . (51)

Psn max Pen max

6.5.7. OTHOCHTe/IbHAs BJIAXKHOCTb 3aBHCHT OT NapaMeTpOB COCTOR-
uust P u T rasos (cMeceil rasoB). Ec/IH OTHOCHTe/bHAS BJAXHOCTb ¢’
sagaHa A4Jas ycaosu#t P’ ¥ T, oTnH4aOmKXCcss OoT PabOYHX YCJOBHMH
P u T, To 0THOCHTENBHYIO BJAXHOCTb AJIsl pabouux ycJNOBHH onpene-
JAT no dopMy.e

P’TP BN max , (52)
P'T@en max

FA€ Qux max, Fen max — COOTBETCTBEHHO MJIOTHOCTb H MapUHaJbHOE XaB-
JIeHHe BOLSIHOTO nNapa INpH TeMmnepatype I H AaBldeHHH P; Q'sa marx,
P’en max — 10 }e, npu T7 u P’

ITpu @>1 BraxHBI ras nepechilien BOAAHBIME napamu. [I1pH aTom
BOAsIHOH map Oyner KOHZEHCHPOBAThCS A0 TeX NOP, MOKA ¢ He NMPHMeT
3HayeHHsd, paBHOro |, KOTOpOe B JaHHOM cJyyae H NMPHHHMAIOT B Kaye-
CTBE pPacyeTHOro.

6.5.8. AGCONIIOTHYIO BJIaKHOCTh ra3a B OTHOCHTEJbHYIO NMePeCYHTH-
BaIOT NO YPaBHEHUAM:

NpH ‘aBCOMIOTHONR BJAXKHOCTH fc, BHPaXeHHOH Maccoli BOXSHOro mna-
pa (B Kr) B I Kr cyxoro rasa

= Pfc .
! Pﬁnmu(fc+0,7495 K)’ (53)

Prom

o=¢q

NpH aBCOMIOTHON BJAXKHOCTH fhom, BBIPAXKEHHOH Maccoll BOASHOrO
napa (B xr) B | M3 cyXoro rasa B HOPMaJIbHHIX YCJIOBHAX

Pfuou . 54
Pan max(Fuox + 0,7496K) )

npH aBGCONIOTHON BJAXKHOCTH fp, BEIPaXKeHHOH Maccoii BOASHOrO
napa (B kr) B | M® BaaxHoro rasa

=_bh_ 55
M Pan max ( )

TLroTHOCTL mMeperperoro BOASIHOrO Napa ONpeAeNsIOT MO NPHIIONKe-
Huw 7.

¢ =
‘
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6.5.9. OTHOCHTENLHYIO BJaXKHOCTh Tasa NMpH H3BECTHOM BJarocolep-
xkauun a (M3/M3) onmpegensiior no popmyde

P
Q=0 ———. (86)
PBII max
OTHOCHTeJbHYIO BJAAXKHOCTh rasa NMpH H3BECTHOA TeMmepaType ofn-
peneJsior 1o gopmyde

7,6¢
6,227 « 10"'3 237,341, )
p=02 10" g
PB“ mnax

6.6. Oppenesnenue MIOTHOCTH XHUIKOCTEM.

6.6.1, IlnoTHOCTL XuIAKOCTeH XOJXKHA GBITH H3MepeHa HJIH Ompele-
seHa (cm. m. 1.8) B 3aBHCHMOCTH OT ZaBJIeHHA H TEMIEpaTypHL.

6.6.2."Ecan H3BecTHa IJIOTHOCTh p';, KHAKOCTH IIPH HEKOTOpOH
reMueparype ¢/, oTaudHOH OT pabodeit TeMnepatypH {, TO WIOTHOCTL Q
NpH TeMnepaType £ BHYHCAAIOT N0 GopMyae

p=p[1—=B(—2)], (58)

rae f — cpennufi KosdpdHLHeHT 0OBEMHOTO TEMJIOBOIO PacCIUHPeHHH
XKHJIKOCTH B HHTepBaJe ot ¢/ go £, °C—1,

[TnoTHOCTL BOAK B 3aBHCHMOCTH OT LABJEHHS ONpPEXesIOT MO NpH-
JoxenHo 8.

6.7. Onpenenenne KozbduUHEeHRTa paclIHPEHUs ra3a

6.7.1. KoaduumenT paclIHpeHHs rasa, yYUTHBAIOUIHA H3MeHeHlle
IVIOTHOCTH rasa NpH NPOXOXJIEHWH ero yepes CyXxawllee YCTPOACTBO,
ONPeNESAIOT N0 BEPaXKEHUAM:
Ans gradparM ¢ yriaosuiM H dnasueBsM ot6opoM AP

. (57

e, = 1— (0,41 -+ 0,35m?) %’i; (59)
s conex, conen Bentypu u Tpy6 Bentypr
% =1 J0,5
— —

| & m)(*"‘l) gz} (60)

N 1 — m¥2~ ' AP !

: P

p=1-22 (61)

rae AP 1 P — B krc¢/cm2

6.7.2. 3nayenus Ko3pdHUHeHTa paclIHPeHHA rasa, PACCYHTAHHBIE
no ypaBsenusM (59) ang guadparm ¢ yrioBuM M daanuesnM orlo-
poM AP u (60) ans conea, conelr Benrypu u Tpy6 Benrypu, npusene-
HH COOTBETCTBEHHO B TabiHuax npunoxenud 9 u 10

6.8. Onpeznenenne noxasarens afnaGarTw rasa
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6.8.1. 3Haueune nokasaTeass afuabaThl ra3a 3aBHCHT OT €ro CBOACTB
H apaMeTPOB COCTOSHHS — JaBJIeHHS H TeMIIepaTypH.

6.8.2. 3uaueHusa noxasarensd agMabaTH pasJHYHHX ra3oB IpHBene-
HH B npunoxenusax 11, 12 »n 13.

6.8.3. ITokasatesnb agjHaGaTsl CMECH I'a3oB NPH LaBJaeHHAX, GNH3KHX
K atmocepromy (1 at=+3 %), onpenensior N0 BEIPaXKEHHIO

n .
= ENmo i = Nywonts + Nayos*s + « + + Ninosns (62)
=]
rae x, — NoKasaTedb afHabaTH i-r0 KOMHNOHEHTa CMeCH ra3OB IIPH pa-
Gouux ycnopusx; N;  — MOJsAPHAS KOHUEHTPALHs i-TO KOMIOHEHTA
CMecH rasos.
6.8.4. B nuanaszonax pasaenufi or 0 mo 80 krc/em? M TeMnepatyp
or —25 g0 +80°C noka3sarens agHalaThl MeETaHa ONPEAENSIOT O
hopmye

x = 1,29 + 0,704 - 10~5 - [2575 -+ (346,23 — T)3] P. (63)

3uayeHHA noKasaTesas agHabaThl MeTaHa, BHYHCJEHHBIE MO 3TOH
¢opmyne, npuBeAeHH B JIPHJOXeHHH 11 u HMeT DNOrpemHoOCTb
6x=i’_8,0.

6.9. OnpelleieHHe NCeBLOKPHTHYECKHX H NpPHBEACHHLIX MapaMeTpoB
rasa

6.9.1. ITceBnokpuTHYeCKHE aBJleHHe U TeMNepaTypy CMecH rasoB
onpeneasor no Gopmyaam:

PNK= ZNIMO.'IPhl =N12\!o.1pu1+NzuonPh2 + ces + Nnuo,xpxn; (64)

i=]

n
The= E NIMO:ATRI = NluonTxl + Nznonsz + ... + Nn\m:xTnm (65)

i==]
rne Pxi u Ty, — KPHTHUECKHE 3HAUEHHs AaBJeHHS H TEMIepPaTypH i-ro
KOMIIOHEHTa CME&CH ra3os COOTBETCTBEHHO (n.p}lHHMaiOT no np}lﬂO}KE‘

HHIO 14); Niyon — MONADHAA KOHUEHTPALUs {-T0 KOMIOHEHTAa CMecH
rasos,

6.9.2. TlceBaokpurHyecKHe nmapaMeTphl Ppy H Tpx CMeceli mpupon-
HBIX 1a30B, He cofepxaux CO; u Ny, onpegensior no npuaoxenuio 15

B 3aBHCHMOCTH OT 3HaYCHHsA IJOTHOCTH ra3a MpH HOPMaJbHBIX YCJO-
BHAX.

TlceBnokpuruyeckue napaMerpsl Ppy B Ty CMecell NPHPOAHBIX Ta-
308, cogepxamnx CO; v Ny, onpezensior no popmynam:

P, = 30,168 [0,05993 (26,831 *— p,o) + (Nco, — 0,392Ny)]; (66)
T = 88,25 [1,7591 (0,56364 + pyou)— (Nco, + LBBINN)],  (B7)

rae Nco, u Nn, — Moasipunie goutenrpauud CO, u N, B foaax elu-
HHILBI

N3
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6.9.3. Ilpusenennoe NaBjeHHE H MPHBENEHHYIO TeMIepPaTypy onpe-
HeASI0T No opmyaam:

P np= ;.‘m‘(" (68)
Tnp = 7'%‘ (69)

6.10. Onpenenenne ko3 GHIUHEHTA CKHMAEMOCTH Ta30B

6.10.1. KoshduunenT COKHMaeMOCTH YIHTHIBAET OTKJIOHEHNE CBONCTB
peasibHBIX ra3oB H HX cMecefl OT CBOHCTB HAEaJbHBIX [as30B.

6.10.2. KoappumuenTh CKHMaeMOCTH HEKOTOPHIX MHAHBHIYaJbHBIX
Ra30B B 3aBHCHMOCTH OT TEMIEPaTyPH ¥ JaBJeHHs MOTYT GHTb onpene-
JleHH 1o rpadHKaM NpHJIOXeHHs 16,

6.10.3. Koapduuuest cxuMaeMocTH cMecefi NPHPOAHBIX TasoB
IVIOTHOCTBIO Qmow==0,55—0,90 kr/mM3 onpefensior 1o nmpuiCKenuwo 17
B 33aBHCHMOCTH OT NCEBJONPHBENEHHOrO0 H3GBITOYHOrO  AaBJICHUS
Pyn (xrc/cm?), nmceBRonpuBeieHHON TeMnepaTtypH fy (°C), mioTHoCTH
Quox H cogepxkanus CO; u Ny,

6.10.4. IIceBponpHBeJeHHble H30HITOUHOE NaBJEHHS W TEMNEpaTypy
HPHPOJHHX ra3oB ONpeJe/siorT o ¢opMyaam:

PHH=pHKp; (70)
t,= Kr(t + 273,15) — 273,15, 71)

rxe Ky u Ky — xoMnulekcHbie KO3 (HUKHEHTH NIPUBEJCHHS H3OHTOUHO-
ro ZaBJ/IeHHS H TeMIepaTypPH COOTBETCTBEHHO.

6.10.5. KoMnaekcuble ko3 GdHUHEHTH IPHBeLeHHs H3GEITOYHOrO
DABJICHHS H TEMNePaTyPH INPUPOAHHX Ta30B oONpeAensioT 1o ¢op-
MyJiaM:

Aas cMecef ra3os, He conepxamnx CO; v Ny

26,1082
— LA 72
Kp 26,831 — puou ( )
Kr= 1,2864 . (73)‘

" 0,56364 + puow
nas cMmecefi rasos, cogepxaiinx CO; u Ny (Nco, %0 u Ny, 50—
MoJspHHe KoHReHTpauuH B MoasHbHX % CO2 H Np coOTBeTCTBEHHO)

156,47
Ko= 5550031 —fuow)F(Ngo, +0,302Ny) * (74)

226,29
Kr= 175,910, 56364 - puow) —~(Nco, -+ 1,681Ny, )" (75)

3nauenus Ky v Kr, paccunraunse no opmynam (74) u (75), npu-
BeJeHH B TabJHIAX NPUIoXKeHHs 18, NOMYCKAIOUIHX HHTEPROJALHIO.
6.10.6. Ecan cmech rasos me comepxut CO: u Np u mmeer nior-
HOCTb Qnon==0,7228 xr/M3, T0 KOMIIeKCHbe KO3((HUHEHTH ApHBese-
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uns Kp=1 u Kr=1 u, cniefoBatensto, Puy==py ¥ ta=={ (pg u ¢ — pa-
6Gouxe 3HAYECHHSA H3GLITOYHOTO AaBJEHHS H TeMNepaTypH).

B stoM cayuae koad¢HUHEeHT coxkuMaeMoctd K onpexeasior no co-
OTBETCTBYIOUINM 3HAYCHHAM Pg (Pun) B ¢ (fa).

Ecau cMech ra3oB HMeeT MJIOTHOCTb Quom, He PaBHYlo 0,7228 xr/ms,
HJH ecsH cMech ra3oB cofepxutT CO, uian Ny, uan xe CO, u N, onxo-
BpeMeHHO, TO KO3¢(HUHEHTH NPHBeJEHHA He PaBHH efuHHue (Kp==1
u Krs=1). B stom cayyae no ¢opmynam (72)—(75) onpenensior
Ky u K. Tlo wuaiinesnuM 3unauerusam Kp u Ky Bouucaaior P 4 fy
H ONpeseNsiOT COOTBETCTBYIOUlee HM 3HadeHue K mo npHJIoxenuio 17,

[Ipusenennnie B npuioxedHH 17 KOIQQHUUEHTH CXKHMAaeMOCTH
NPHPOAHRBIX I'a30B HMEIOT MOrpeiHocTb gx==0,25.

6.11. OnpepeneHue BA3KOCTH ra3oB

6.11.1. BsaakocTs ra3oB 3aBHCHT OT HX CBOACTB H NapaMeTpoB co-
CTOSIHHA — TeMIlepaTyphl H XaBjeHHA. C yBeJudYeHHEM TeMIepaTyphl
H LaBJIeHHs! BSI3KOCTk ra3oB yBeJHYHBaercd, PHYEM TeMnepaTtypa oka-
3pIBaeT npeofnafaroliiee BAHAHHE MO CPABHEHHIO C HABJICHHEM.

6.11.2, JlHHaMHuecKyi0 BS3KOCTb I'a30B NMPH HOPMAJIbHOM AAaBJEHHH
onpesensioT Mo npusaoxenuio 19, 3aBucuMocTs KO3(PHHUHMEHTa BS3KO-
CTH p HEKOTOPHX ra30B OT TeMIePaTypH H AaBJleHHs NPHBEAEHAa B NpH-
Joxennn 20.

6.11.3. luHaMH4eCcKYIO BA3KOCTb CMECH ra3oB NpH paGodux ycJoBH-
AX HaXOMAT CJACAYIOIHM 06pasoM:

BHUYHCATIOT AHHAMHYECKYIO0 BSI3KOCTh KaXIOr0 KOMIIOHEHTa CMECH
wi npx paGoueh TeMneparype W atMocdepHOM [aBjeHHH Nno GopMyae

by =0,27219 « 10~6 -{%gﬁl (76)

The M;-— MONeKy/ApHHI Bec KOMIOHeHTa; oy, — noTerunan HIrok-
o

Maiiepa, A; Q, — HHTerpaJsi CTONIKHOBEHHI, onpeaensieMHil B 3aBHCHMO-
cty oT GespazMepHoit TeMrepaTypsl T*==T/¢’{K, 3uaueHHs BeJHUHH
M., 00 Quu e’/K — cm. npuioxenns 21 n 22;

OnpefesdioT IHHAMIYECKYIO BA3KOCTb CMecH npd paGoueit Temie-
paType u aTMOC(EPHOM AaBJIEHHH IO BLIPasKeHHIO

n
;‘N mon!‘lv-ﬁt

Pen =

n
E‘N luo.wVE

— Nivoaty V My Naoabba V My + .o +Npwoalin V Mn . (77)
Nvoa VMy+ Nowoa VM, oo +Npson V Mn

ONpefleN 0T NpuUBe/ieHHNe AaBenHe Pyp u Temnepatypy Tup cMeCH
no n. 6.9.3;

Mo rpaduKky NpuIOKeHHS 23 HaXOLAT OTHOWIeHHE p/Wi==Cy B SaBH-
cuMOCTH OT Pyp u Top (1 — BA3KOCTD NPH, Py 1 £);




110 HAaAZEHHNM SHAYEHHSIM Cy H [len AHHAMHYECKYIO BA3KOCTb CMECH
ra3oB NpH paGouuX YCJOBHAX ONPELeAIOT KaK NPOH3BeleHNe

P = Cubow: (78)

TTpu Pup=<<0,6 cy==1, cliex0BaTeNAbHO N==lcn.

B 310M cAyyae JHHAMHYECKYIO BA3KOCTb CMECH ra3oB NpH pabouHx
YCAOBRAX ONpeessior no Bripaxennio (77).

IlorpemwHocTe H3JMOXKEHHOrO METOAA ONpeiesieHHs JHHaMHYyecKoH
BH3KOCTH CMECH ra3oB cocrasisger o==>5,0.

6.11.4. unaMudecKyio BA3KOCTb CMeCH NPHPOJAHKIX ra3oB C Norpell-
HOCTBIO 0==5,0 BRIUHCJSIOT IO popMysie

ey = 0,6173 « 10-6 [1 + p,q,, (1,104 — 0,250,0,)] [Ty (1 — 0,1038T ) +-

P”np
+0.097) 1 + gy | (79)
6.11.5. KuHeMaTu4ecky10 BA3KOCTb ONPEAEISIOT no Gopmyne
v = 80
o (80)

COOTHOIIEHHS @LHHHL H3MepeHHs AHHAMUYCCKON ¥ KHHEMaTHYeCKOH

BA3KOCTH NpPHBELEHK B Ta6J. 8 u 9.
Tabanunua 8

Yucnaosoe sr'xaqeuae [F:4:4:8:313 usMepemm
Enrnuna - i
RaNepeRnA Kreec/m? Kre-a/m? Ta-c Tiyas (IT)
KrC-¢/m2 1,0 2,7778 - 10~* 980665 98,066
KTC-u/m? 3600 1,0 0,35304 - 10°  0,35304 + 106
Ma-c 0,10197 2,8325. 1075 1,0 10
JHH-clcu? 0,010197  2,8325. 10~° 0,1 1,0
1 MI=1 nan-c/em?=0,1 Ia-c=102 cI1=10% MxIl
Tabauga 9
Ynucaopoe sHayeHue CAHHHRL HSMEpPeHHs
Enununa
F3uepenRL e M2fq emdlc
uifc 1,0 3600 104
Mifa 2,7778. 104 1,0 2,7778
cMdfe 10—4 0,3600 1,0

1 Gr=1 eM¥/c==1.10—* m2fc=102 cCr==10% MkCr.

IIpumeunannme [lns nepecuera sananHof envHmuy (H3WIECKOR BEAMUMHE
(seBuft cronGen, 7abauun) B Tpebyemyio (BepXHss CTpoxa TaGAHUE) HeoGXOAHMHRA
MHOXKHTEIb HAXOXAT HA Nepecedenu CTPOK K croyGuos. Hanpumep, 9To6H BHpA3HTH
B Nyasax 3afaHHYI0O B KrC-u/M? BA3KOCTb, €€ 3HAvYeHHe HeOGXOAHMO YMHOMHTH Ha
0,35304 - 105,
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KuneMaTHuecKylo BASKOCTb Ia30BHIX cMeceft IPH HOPMaJbHBIX YCJ0-
BHSX B 3aBHCHMOCTH OT CYMMaDHOTO COJEPXaHHS YIIEKHCJIOro rasa
H TAXeJHX yraesonopoxoB (kpome Mertana) CO:+CnH, u conepixa-
Hust BogopoAa H, B mpouentax no o6beMy ONpeiefsioT mo NpHJIOKe-
HHIO 24, IHHAMHYECKYIO BA3KOCTb BOASHOrO Napa — IO NPHJIoXKeHH0 25.

6.12. Onpenenenne BA3KOCTH KHAAKOCTEH

6.12.1. 3HaueHus BASKOCTH BOLW B 3aBHCHMOCTH OT JaBJeHHS
H TeMnepaTyphl NpHUBeJeHH B NpUJoXKeHHH 26.
© 6.12.2. KuneMaTH4yecKyl0 H JHHAMHYECKYIO BASKOCTb JKHIKOCTEN BH-
6upaloT MO COOTBETCTBYIOIIMM TaGJHIAM B 3aBHCHMOCTH OT [ aBJieHUst
H TeMnepaTypHl.

6.12.3. [Ipu oTCyTCTBHH TabIHYHHX JAHHLIX 3HAYEHHsI BFI3KOCTH
KHAKOCTEH CHAEAYyeT ONPEReNATh N0 IKCNEPUMEHTANbHEM AdHHHIM HJIH
pacyeTHBIM NyTeM.

6.13. OnpexenenHe yHena PeitHonnica

6.13.1. Uncno PeilHombaca sABiserca 6e3pa3MepHBIM KpHTepHeEM
THAPOAHHAMHYECKOTO NoJA0GHS OTOKOB H NpeicTaBiaseT coboil oTHOwWE-
HHe CHJ1 HHepIHH K CHJIaM BSI3KOCTH MOTOKA.

6.13.2. Uncao Pefinonbaca Aaa auaMerpa D ompenenisiiorT no BHpa-
WEHHAM:

MPH H3BECTHOM 06beMHOM pacxoje B PabOYHX yCJIOBHAX

Re = 0,0361 %2, 81)
Dy
TPH H3MEPEHHH [ B KIC-C/M2 HIU
Re =0,354% — 0,354 %0 _
Dv Dp.

TIpy H3MepeHHH v B M%/c u pu B Ila-c;
NPY H3BECTHOM PAacXOe CYXOro rasa B HOPMAJbHOM COCTOSHHH

Re = 0,0361 &’—“-gﬂi‘li ; (82)

NPH H3BECTHOM PacxXofe CyXofl YacTH BJIaXKHOTO rasa B HOPMa.b-

HOM COCTOSTHHH
Re = 0,0361 LiouProw? (83)
Docrp

6.14. Onpenesenne napaMeTpoB NOTOKA N0 Pe3yAbTaTaM MJAHHMET-
PHPOBaHHsA AHArPaMM PerHCTPHPYIOLUHX NPHOOpPOB

6.14.1. TIpu u3Mepesun PerHCTPUPYIOWUMMH NPUGOPAMH NapaMeTphi
NOTOKA 32 JAHHHEIH NMPOMEXYTOK BDEMEHH ONpEeNessIoT B pe3yJbTate
06palGoTKH A¥arpaMM NpHOOPOB NPONOPUHOHAJILHEIMH, KOPHEBHMI HJIH
TOJIADHEIMH NJIaHHMETPaMH.

6.14.2. ITponopunoHaJbHHe MJIAHHMETPH HCHOJAb3YIOT M5 MJIAHH-
METPHpPOBaHUA JMCKOBHIX AHArpaMM C PaBHOMEDHBIMH IKaJaMH, KOp-
HEBbIe NJIaHHMETPH — IJiA NJIAHHMEeTPHPOBAHKSA AHUCKOBRIX AHarpamMm
C HeDaBHOMEDHHIMH WIKAJaMH, NOJAPHHE NJaHHMETPH — AN MAaHu-
METPHpPOBaHHA JEHTOYHBIX AHarpaMM ¢ PaBHOMEPHHIMH WKajJaMl.
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6.14.3, IlnanumMeTpuyeckoe yuceao Ny MOJYYaloT MOCPEACTBOM OTIe-
JieHHA 3anATON ABYX MEpBHIX 3HadalMuX wHudP TPEX3HAYHOrO OTCUETa,
CHATOIO ¢ NMOKa3aHHH NMPOMOPIHOHANBHOTO TJIaHHMETPa B pe3yJsbTaTe
TUIAaHKMeTpHpPOBanus auarpaMmil. Ilnanumerpudeckoe qucao Ny moay-
Yal0T NMOCPEACTBOM OTAeNeHHs 3aMlsiTof ONHOH nepBoit 3navamedi LH)-
PHI TPEX3HAaYHOTO OTCYETA, CHSITOrO C NOKa3aHHH KOPHEBOTO IJIaHHMET-
pa B pesyJbraTe NJaHHMETPHPOBAHUA JHarpaMMbl.

6.14.4. Cpennee 3a JaHHHI NTPOMEXYTOK BpPeMeHH 3HaueHHe napa-
Metpa Ilcp, onpesesaseMoro B pesysbraTe IJIARHMETPHPOBAHHS CTONPO-
NEeHTHOR AHarpaMMB NPONOPUHOHAJBHHIM IJIAHHMETPOM, BHYHCJISIOT
710 BHPAXKEHHIO

Mo, =00IN, T, (84)

rae ITyp — BepxHH npefieN WKANH H3MepeHHA DerucTpHpPYIOINEro NpH-
Gopa (B eAMHHLAX H3MePsieMOro napamerpa).

Ilpu oGpaboTke quarpaMMH AHQMaHOMETPA C 3aMHCBIO mepemana
HaBJieHHs cpelHee ero sHaueHne APcp 3a HaRHHIA TPOMEXYTOK BpeMe-
HH BHIYHCJIAIOT MO dopmye

AP, =001778AP N, (85)*

rie APy — npelelbHOE 3HAYyeHHe NMepenana AaBJACHHS, COOTBETCTBYIO-
Iee BepXHEMY Npefesy IIKAJIH HIMEPEHUs AHpMaHOMEeTpa.

Cpelliee 3a AaHHBIA NPOMEKYTOK BPeMeHH 3HayeHHe KBaJpaTHOrO
KODHS1 H3 nepenaZia faBJieHHs OnpefesioT N0 BHPaKeHHIO

VAP, = 0,1333N, VAP, (86)*

6.14.5. [Toxazanus paBHOMEPHLIX JIEHTOYHHWX XHarpaMm obpabaThi-
BalOT MO Pe3y/bTaTaM OTCYETA IO NOJSAPHOMY NMJIaHHMETPY H 3aIHCHI-
B2I0T B BHJE YETHPEX3HAYHOrO YHCJIA C NMOCJENYIOLIHM OTAEeHHeM 3a-
QATOA NepBHIX TPeX 3HaualIHX uudp: nepBylo uudpy GepyT Mo crpenke
xucka (1 geaemne==100 cM?), BTOpPyH H TPeTbio — ¢ GapaGaHuHKa
{RECATKH ¥ eNHHHLH), YeTBEPTYIO — IO HOHHYCY (ZecsThe fonu). 3Ha-
YeHHe OTCHeTa onpefelifieT MJoWaib B ¢M2 IVIAHHMeTPUPYeMOH 4acTH
JIGHTOYHOR JHArpaMMHL

6.14.6. quarpaMmy NIaHHMeTPHPYIOT He MeHee Tpex pas. Okonya-
TEAbHEM OTCHET ecTh CPefHee apu(MeTHUECKOe UHCeN OTCYETOB, MOJY-
9eHHHX NIPH KaKJIO0M NJIaHHMeTPHPOBAHHH,

" 6.14.7. [IpuBeneHHas NMOrPelIHOCTb 8 pesyJibTarta MIaHUMETPHPOBa-
Hus guarpamum B coorsetcTBun ¢ OCT 18248—72 cocrasaser: npu 06-
paboTke AuarpaMM NPONOPLHOHANBHEIM nJaHHMerpoM = 0,20; npr
opaborke aMarpaMM KOPHeBHM TNJiaHHMerTpoM == 0,30 aas AHanasoHa
wxkans puarpamm or 0 1o 33 % n 0,20 pas amanasoHa IKaJH Au-
arpamMm ot 33 no 100 %; npu o6paboTke AHArpaMM. MOJNSAPHHM NJIaHH-
merpom 0,5 % 3HaueHHs H3MepseMOH NNaHHMETPOM INTOWLANH.

* Qopuyan (85) u (86) cnpaBefIHBH AAA OTENECTBEHHHIX N/IAHHMETDPOB.
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7. PACYHET CPEQJHEIO CYTOYHOIO PACXORA

7.1. McxonHble JaHHbIE

7.1.1. JeficTBHTE]bHOE 3HAYECHHE pacXola BelllecTsa ONpeReJsioT,
HCXOAS H3 pabOyHX yCJOBHH H3MeDeHHs, AeHCTBHTEJbHHX NMapaMeTpoB
[IOTOKA, AeHCTBUTE]bHBIX FEOMETPHYECKHX Pa3MepoB CYyXKalOUIEro ycr-
poiicTBa M XapaKTePHCTHK NPHMeHseMhX CPEeACTB H3MEPEeHHs.

7.1.2. das pacyera CpeJHEro CYTOYHOI'O PAacxoAa AOJXKHL OHTb
H3BECTHBl 3HAa4eHHS CJEAYIOUIHX CPEHHX CYTOYHHX (HU3HKO-XHMHYe-
CKHX NapaMeTpPoB MOTOKAa: KOMIOHEHTHHII COCTaB CMeCH ra3oB HJH ee
NJIOTHOCTh APH HOPDMaJbHEX HJIM PabOYHX YCJIOBHAX, a AJf YHCTOTO
HHANBHAYAJbHOTO a3a HJH XHIKOCTH — IJIOTHOCTb TPH HOPMAalbHBIX
Ha pabouynx ycsoBHAX, aGCOJIOTHOE RaBJjeHHe CcpeiH, TeMmepaTypa
cpelbl, OTHOCHTEIbHas (HJH abCOMIOTHAA) BJAAXKHOCTh rasa npH pabo-
YHX HJH HOPMaJbHBIX YCJIOBHSIX, NepenaX AaBJeHHA Ha cyXalollem
ycTpoiicTBe.

Kpome Toro zoJskHb GHTh H3BECTHH NAHHHE N0 MpelelaM JHana-
30HOB 1UKaJbl H3MepeHHii PErHCTPHPYIOIHX NPHOOPOB, THNAM M XapaK-
TePHCTHKAM YCTAHOBJIEHHHX Ha HHX AHarpaMM.

7.2. Pacuet cpensero cyTroyHoro o6beMHOr0 pacxojia rasos

7.2.1. Cpennnii cyTouHH{i 06bEMHREIR PacXOl CYXOTo rasa, uaMepse-
MBI} AuadparMaMH ¢ YrJIOBHIM crocofoM ot6opa AP, onpeneisioT no
dopmynam:

NIDH NpHMeHeHHH PacXoJ0OMepoB ¢ PaBHOME@DHBIMH CTONPOLEHTHBIMH
AnarpaMMaMHu

—Q-uou.c = 0»24CQyNneth=kReKPTKPX'OMAK; 87y

NpH NPHMEHEHHH PacX0AOMEPOB ¢ HepaBHOMEPHBIMH CTONPOLEHTHRIMH
nHarpaMMaMH

anou.c == 3s199260yN wexK*hreK, i p"OMAK s (88)
rie qu ~— NMOCTOSIHHAs PAacXOMOMEPHOrO YCTPOACTBA, Y4YHTHIBAIOLiast

XapaKTePHCTHKH ZH(pMaHOMETpa, KOHCTPYKTHBHbIE NTapaMeTphbl NPAMBIX
y49acTkoB TPyOONIpoBoa H cyxaioumero ycrpoictsa; Ny H Ny — nianu-
MeTpHYeCKHe 4YHCJa, NMoJiyueHHble [10 OTCYETY MPONOPUHOHAJLHOIO HIH
KODHEBOI'0 INJIAHHMETPOB COOTBETCTBEHHO; Kpe — KO3 HIHEHT KOPPEK-
UMM pacxofta Ha yucho PefiHoabnca; Kpr — KO3 GDHUHEHT KOPDEKLHH
pacxojia cyXoro rasa Ha xaBneHHe u Temneparypy; Ko, — Kosdpon-

HHEHT KODPEKUHH pacxofa Ha MJOTHOCTb r'asa B HOPMAJbHBIX YCJO-
BHAX; AK — k03¢ ¢HIIHEeHT KOPPEKUHH pacxofa Ha CXKMMaeMOCTh rasa.

TlpuBenennrie B IlpaBuaax ypaBHeHHs AJS pacueTa CpenHero cy-
TOYHOTO PacXofa HBJSIOTCH CNPaBeJIHBHMH NP YCJIOBHH, €CJIH NONap-
Hble OTKJIOHeHHA (B %) H3MepseMBIX NapaMeTpoB CcpeAH (XaBJeHus,
TeMIePaTypPH M T. I.) OT HX CPeNHHX 3HAUYeHHH He NPEBOCXOAAT yABOCH-
HOIf CyMMBEI IIOrPELIHOCTeH HX H3MepeHH.

7.2.2. TIoCcTOSHHYK pPacX0AOMePHOrO0 YCTPOHCTBAa ONPeReNSOT NO

tbopmyae
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qu = 0,21090,d%, V' AP,; (89)

rAe ay — KO3 dHUHeHT Pacxoaa AHadparM, onpeaeasieMbli o popMy-
Je (19) nau (20) nwau no npuioxkenuo 1 npn Re=108.

© 7.2.8. Onq onpenenerns koahduiMeHTa KOPPEKUHHA PACXOAa Ha YHC-
Jio Pefiqonsiaca BHayasle BHUHCAAKT Pacxol BellecTBa Q* npu ero heif-
CTBHTEJIbHHX PabOuHX mapaMerpax H JONylleHHH, 4To Re=108 (B atoM
cayuae kre=1, a ay=0y*, TIhe ay* — KO9OPHULUHEHT pacxoxa NpH
Re==10¢%). Ilo Bennynne pacxona Q* onpeseasior 4uc/a0 PeiiHonbaca
Re*. OnpefeasioT 1efCTBHTENbHOE YHCA0 PeiiHoaRAcCa

Re*C
a*y {1— 8 [1— §(1—S)"B]H78)
rxe C = (0,5959 +0,0312m48—0,184m) ———i § = ,S,75;

1 —m3

Re=

(90)

Re* Re* 1,26
Sl= B a*yl(}e H SB = C awy]oﬁ H B= _OV:LX:?—Q__MT.
—m
Kosdpoduuuent xoppekunn Ha qucio PefiHoabaca onpefelfioT nO
BHpaXeHHIo

ct+5 (10«3 )0,75
kRe= Re

c+B

7.2.4. Kosdduunent xoppekunn pacxofa Kpr onpenessior no npH-
Joxenuio 27 uan 28 uian no dpopmyae

Kn=1/ 2. )

7.2.5. Kooppuunent xoppeknuu pacxofa K, - onpereasior mo
NpHJIOKEeHHIO 29 WK no dopMmyJe

©n

K Pon = '—l—". (93)

Puom

7.2.6. Kosdduuuenr koppexuun pacxofa AK onpenessiior no npu-
Joxentio 30 HiaH no hopmyae

AK = ‘/{- (94)

7.2.7. Cpennnii CyTouHHH 0GBbeMHLI PacXoj CyXOH 4acTH BJAXKHOTO
rasa, 3MepsieMH# XuapparMaMH c YrJoBHM cnoco6om orbopa AP,
onpefensior no popMyaam:

NpH NPHMEHEHHH PacXOLOMEPOB ¢ PaBHOMEPHHIMH CTONPOLEHTHHIMH
AHarpaMMaMH
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Quon.c = 0D24C,QYNHEAKt‘kReKIpTKPN- (95)

HAH

anom.c = 0,240OyNneth’kRerrK.amMAKK?§
MpH NPpHUMEHEHHH PacXOoJ0OMepoB C HEPAaBHOMEPHBIMH CTONPOUCHTHBIMH
AuarpaMMaMHu
_Q_uo\x.t = 3»1992C,QyNuanKtszeK/er;sr (96)
HAH

Qmm.c = 3vl992C,QyNksnKtakRerrK?hOMAKK'Py
rae C’Qy—— MOCTOSIHHAA PAcXOAOMePHOTo ycrpoiictBa; K'pr — Koadbdi-
LHeHT KOPPeKIMH PacXofla CyXOH YacTH BJAaXHOIO r'a3a Ha KaBJjeHHe
i temnepatypy; Ko — Koo QHIenT Koppexnns pacxoia Cyxoii ua-
CTH BJIa2KHOTO rasa Ha MJIOTHOCTb rasa B paGouHx ycaosusx; Ky — Ko-
3((PHUHEHT KOPPEKLHA pacxoja Ha BJIAXKHOCTh rasa.

7.2.8. TlocTostHHYI0 PAacXOACMEPHOro YCTPOHCTBA  ONpEAENsioT Mo
popmyte

C'q, = 3,553x,d% V' AP, 97)

rae ay — koaddHUKEHT pacXofa gHadparm npu Re=108 (cMm. . 7.2.2).

7.2.9. Koapdpuunent koppeknun pacxosa K’'pr onpesensior no Gpop-
MyJe

4 P —¢Puan yax
K = —LLMX AR, (98)
P p——-—T

7.2.10. Koapuument koppexuuu pacxofa K, = Onpefensior no
dbopmyae

1
E—4 . 99
Koy i/zs3,739,,w(?— 9Pun max) + T Kpsn max 9

7.2.11. KoadduuneHr koppekuHH pacxoza Ko onpeiendior no mpH-
Joxennio 31 uan no hopmyne

Ky= 11— Lomsss (100)

7.2.12. Cpennuil cyTounblii O6GBEMHBI pacxoj CyXOro rasa, Hame-
pseMmuiit xuadparmamu ¢ daanneBrM crnocobom orbopa AP, onpesens-
10T 0 opMyNam:

NPH APHMEHEHHH PacXOXOMepOB C PABHOMEPHBIMH CTONPOUEHTHBIMH
AuarpaMmamu

-QHOM.C = 0|24CQ¢NneaKtzk’RerrK;mAK; (lOl)
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NpH NPHMEHEHHH PACXOLOMEPOB C HEPAaBHOMEPHHMH CTONPOLEHTHH-
MH QHarpaMMaMu

_Q HOM.C = 3» 1992C0¢Nk5nKtakIRererHm,AK; (102)

rae Cog — NMOCTOSIHHAS PAacXONOMEPHOTO YCTPONCTBa; k'Re— KO3 dH-
UMEeHT KOPPEeKIHH pacxofia Ha uyHcao Pefinoabaca.

7.2.13. ITocrosiHuyl0 PacXollOMEpPHOro yCTpoiicTBa Cq ¢ onpenensior
no gopmyJe

Coy = 0,210944d%, 1 4P, (103)

rie ag — KospdHIHeHT pacxola auadparM, onpeneaseMudl 1o Gopmy-
Je (23) uaun npuioxenuio 3 npu Re=108,

7.2.14. Koadduunenr KOppekuHH pacxofia k're nns Auadparm
¢ thaanneBbM criocoGoM oT6Opa Nepenaia AaBJEHHS ONpeAeNsOT aHa-
aorwano n. 7.2.3. Tlocae onpenenenns Q*, Re* u ko3 uuuenra pacxo-
ZIa @g*, cootBercTByiOUlero Re==10%, BHIUHCISIOT AeHCTBHTEJIbHOE YHC-
J0 Pelinonbaca

— Re*C
Re_ a*cb{l_s“__s(l “8)1’75],'75} ’ (104)

rie C = [0,5959 4 0,0312m"% — 0,1840m* -+ 0,0900L,m? (1 — m?) ™' —
—0,03371mh3] X —— ey S = 8§,/S,175; §y=B-~_;

I-——m” a*¢10’°’
» 1,25
Sy = :29, :B= 0,0029m i
aTpl00 yi—ms

napamerphl I/, H I onpeflesloT B COOTBEeTCTBHH C (24)— (26), x03¢-
¢$HnHeHT KOPPeKHHM Ha Yucio Pefinonbica oOnpeaelsioT NO Bhpaxe-
HHIO

¢ + 8 (193)0'75

Re
k'Re== mm ol 05
R ) (105)

7.2.15. Cpenuult cyTounnli 06BeMHHI PacXoj CyXoH 4acTH BJIaXHO-
ro rasa, HaMepsieMulli fHadpparMaMH ¢ (QaaHueBHM crocoboM orGopa
AP, onpenensior no popmynam (95) u (96) npu 3aMeHe B HIX 3Haye-
HUi CQy U kre Ha C'g ol R’we coorBeTcTBeHHO. 3nauenue Cq o Onpene-

asor no fopmyne (97) npu sameHe dy Ha COOTBETCTBYIOULEE 3HAYEHUE
ag.

7.2.16. Cpennuft CyTOYHKI OGbeMHHII pPacXoj rasa, H3MepseMbli
conyiaMH, conjiaMu Benrypu u tpy6aMn BeHTypH, BHYHCAAIOT MO $oOpP-
MyJaM:
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NPH NPHMEHEHHH PACXOLOMEPOB C PABHOMEPHHMH CTONPOLEHTHEIMH
AHarpaMMaMu

Q uou.c=0:24CQNn€Ktzk”RCKPTKPuouAKK% (106)

Npd NPHMEHEHHU pacXoRXoMepoB C HEPaBHOMEPHBIMH CTOIPOLEHTHH -
MH fHarpaMMamMmu

_Qnou.c == 3, IWCQNxeKlzkHRcprKgmuAKKv, (107)

rie Cq — NOCTOSIHHASA PacXoHOMEpHOro ycrpoficrBa; k”ge — x03dpdu-
HHEHT KOPPeKUHH Pacxofa Ha yucao Peiinoabaca.

7.2.17. TlocTosHHy0 PacXOAOMEPHOro yCTpolicTBa ONpeleisioT No
dopmyae

Co = 0,21094%, V' AP,, (108)

rae a — KoaQUUHeHT pacxoia, ompefeNsieMHii AJf comel H comnes
Beurypu no gopmyaam (27) nau (28) npu Re=108, ana Tpy6 Beury-
pu — no dopmyJe (30).

7.2.18. Koapduuuent koppekuun pacxoga k”ge ANA comesN H comen
Beutypu onpeaeasiior asajornyso n. 7.2.3. ITocne onpegenenns QF,
Re* u xoaboduunenra pacxoza a*, coorBercTByiouiero Re=10°, Bu-
YHCJSIOT AelicTBHTeNbHOE qHcao PefiHonbjca

Re*C
e=
5 ar (1 —S [I —S(1 —§)y»B&I5y

(109)

rae

C = (0,99 —0,2269m?0%) _V—‘—~; S = §,/Sy?15; §,=B &,

1—m ar10e

S, —C e 'B__0,000215—0,001125m°'5+0,00249m2'3‘5
= = .

a*. 106" }/1_ m?
Onpeaensior K03(QGHUIUHEHT KOPPeKUHH pacxoila Ha uncio Pe#-
HOJIbJCA
108\1,15
c+ B(ffe‘)
RRe= ——————. 110
Re C+8 ( )

Jns 1py6 Bentypu kpe=1.

7.3. Pacuet cpefHero CyTO4HOrO OGBeMHOro pacxofa XUAKocTeH

7.3.1. Cpeaunit cyTOUHBIt 00beMHBIH PACXOMA XKUAKOCTH BHUYHC/ISIOT
no gopMmyaam:

NpH NPUMeHEeHHH PACXOAOMEPOB ¢ PABHOMEDHLIMH CTONPOUEHTHRIMH
AnarpaMmMmaMHu

Q. = 0,24CoN K ke’ (111)
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NpH NPHMEHEHHH PacXolOMEepOB ¢ HePaBHOMEPHHIMH CTONPOLEHTHHI-
MH XHArpaMMaMH

Q. = 3,1992CoN, K ke, (112)

rae Cq — MoCTOsiHHAsL PACXONOMEPHOTO YCTPOHCTBA, onpeensieMas B
33aBHCHMOCTH OT THNa 0T60pa AP H CyXKalolLIero ycTpojcTea B COOTBET-
CTBHH ¢ nm. 7.2.2, 7.2.13 uau 7.2.17; kgre — K03b(HUHUEHT KOPPEKUHH
pacxofia Ha ¥HcA0 PefiHoMNbACa, OnpelessieMbiil B 3aBHCHMOCTH OT THNA
orfopa AP u THRa Ccyxalolero yCTpoicTBa B COOTBETCTBHH ¢ n. 7.2.3,
72.14 unn 7.2.18.

8. MOTPELIHOCTH UIMEPEHUS PACXORRA

8.1. OnpeneneHue NOrpelIHOCTH H3MEPEHHSA Pacxona

8.1.1. TIpu oueHke NOTPEIIHOCTH H3MEPEHHS pacXofa AOMYCKAKOT
cleAyoHHe YIPOueHHs:

COCTaBJAIOLIHE NMOTPEUIHOCTH He HMEeIT KOPPeNsIHOHHON CBA3M
H CYHTAIOTCA He3aBHCHMBIMH JPYT OT Apyra;

3aKOH paclpefle/IeHUsi COCTABAAOMNX MNOrpeliHoCTell NPHHUMAIOT
HOpMaJbHEM (3akoH Iaycca);

npelle/lbHyI0 NOTPeliHOCTh H3MepPeHHs NPHHHMAIOT DaBHONH MakKcH-
MaJIbHOH MOrPelIHOCTH ONHOKPAaTHOTO H3MePeHHS NPH A0BEpPHTEJbHON
BeposiTHoCcTH 0,95, npu s3ToM 8=20;

COCTaBJISIOLIEH HJIH COBOKYIHOCTBIO COCTABJSIOUIHX MOrPeIHocTed,
paBHHX HiH MeHee 30 9 pesyJbTHpyIOIlefl NOrpemHOCTH, npenebpe-
raioT.

8.1.2. I1pu npunaTeX B . 8.1.1 RomyuieHusX cpelHHe KBajpaTHye-
CKHE OTHOCHTeJIbHBIE NOTPEIIHOCTH H3MEPEHHs] pacxofa BHUYHCASIOT MO
thopmyaam:

JJISi CyXHX ras3oB npu pacueTe Quox N0 popmyae (10)

0@ = (02 + L+ oF o) 5+ 0.2 (0 |+ 0%+ 0f +0R)M% (113)

IJISE CYXOi YacTH BJAXHBIX Ta30oB Inpu pacuere Qmon MO bopMy-
ae (12)

= [42 2 2 2 2 2 2
0q,,, = [o?+ 02+ Ope T %, + ovA_p+ 0,25 (o b o +0% 4
+ o2+ 62)]08; (114)
£ — 0'
ANS KHAKOCTEH o, = [02+ 0} + of  +0,2502]%:5, (115)
FAI€ g, O, - - . , Up — CPEAHHE KBAaJPATHIECKHE OTHOCHTEJbHEE NOTpenI-

HOCTH BEJMYHH «, €,...,Q. B GopMynax ([13)—(115) cocraBasiouine
norpewnocTy 40% w0l 40%, OMyMIeHH BBHAY HX MaJOCTH. Iorpew-

HOCTb pacxogomepa B dopmynaax (113)—(115) ykasana oT MakcH-
MaJbHOrO pacxofa. Ecau morpemHocrts pacxopoMmepa Oyaer Aana ot
MaKCHEMAaJLHOTO Tepenaja JAaBJeHHs, TO B yKa3aHHBIX popMmyiax o? 5

HeoGXONuMO 3aMeHHTb Ha 0,25 o2, .
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8.1.3. Cpexnnne KBaJipaTHYeCKHe OTHOCHTENbHBEE NOrPEMHOCTH KO3d-
(GHIHEeHTOB pacxona CYXKaIOUIHX YCTPOHACTB BHYHCJAAIOT N0 GopMmynam:

ANs auadparM ¢ yrJoBHM crocoGoM ot6opa AP mpu ompeneseHuH
ay no dopmyne (19)

Oey = [0,3* 432 + a2 |°8 nam 0,06 <m<0,36; {116)
0y = [(0,5m)* +07 +oZ | nan 0,36 <m <064  (117)

s xuadparm ¢ yraoBeM crnoco6oM or6opa AP npu onpenesieHHH
ay 1o gopmyJae (20)

c;y = [cﬁy 0}, + o 175, (118)
rae o, = 1,67m 4 (0,081 — t) (66,312 — 33,7t +6,9);

or, = — 0,833m +16,7* — 7,5t + 1,17;
D
{=—;
103
O , PACCYUTHIBAIOT MO COOTHOLICHHAM (116) nau (117) B 3aBHCHMOCTH

OT 3HAYeHHS M.
Mpu nonyuennn orpunaTenbHOfi BeNHYHHB Ox, » On HJIH TPH

D>300 mm cnenyer nprunmath o, =0 wan ox =0.
m? m?2
[orpemuocty O, = 204(1 +‘;—) " Gy =20,— BO3HHKAIOT H3-

3a JONYCTHMBIX OTKJOHeHH# xuamerpoB d u D (cm. nm. 9.1.6, 9.1.7
1 10.1.2). 3naueHus og COCTABJAAIOT: AJs JAHadpars, Comen U comnen
Bentypu 04=0,025 npu m=0,4 n 04=0,05 npu m<0,4; aJxa Tpy6
Benrypn 04=0,05 npu Bcex HONYCTHMBIX 3HaYeHUsX M. 3HayeHKe Op
pasuo 0,15. Jna aunadparm c diaHueBblM cnoco6om or6opa AP

Osy, = (0,3t + agd + 030)0,5 aas 0,04 << m<<0,36; (119)
Oy = [(0,5m)® + 034 + 02010'5 aaa 0,36 < m < 0,56; (120)

Ias conen ¥ cones BeHTypHn NpH onpefielieHHH o Mo ¢popmyte (27)
50 == (0,88 + o2 402 )*® xan 0,05 m < 0,253 (121)

0 = [(n0 =02t 4 6, +0,]0% aan 0.5 m<

<. 064 comexn u 0,26 <m< 0,60 comen Benutypu; (122)
IJisi comeat H conenl BeHTYpH NpH onpelieieHHH o no ¢opmyae (28)
o, = [o2 + 0% ]05, (123)

PRe 0, = (0,109 — 1,47m - 4,64m%) — (0338 — 4,55m + 14,9 m?) .2
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Go PACCUHTHBIBAIOT Mo cooTHoweruaM (121) uau (122) B 3aBucumocTH
OT 3Ra49€HHA m.
TTpu nonyyeHnH OTPHIATE/ILHON BeJHYHABL G, WK NpH D >>300 MM

cJleflyeT TnoJararth m,m=0;
ons Tpy6 Beurypu

6o =[02+ 0} +2|°, (129)

rie oc — NOrpellHOCTb KO3 OHIHeHTa wHcTeyeHHA (cM. Taba., 6); And
COMeJI, yCTaHAB/UBaeMblXx B TpyGonpoBogax auamerpoM 30 MM<KD<
<50 MM

Oy = [0a, + (1,5 —0,03D)], (125)

rlle Og, — MOrpelIHOCTh KO3} duIHEeHTa pacxona MJaHHOrO COMJa
B CJlydae ero yCTaHOBKH B TpyGonpoBode AHaMeTpoM 50 MM.
ITpr H3MepentH pacxoja BJaXKHOTO napa

0 =0, + 0,6, (126)

TAe Gg  — HOTPEmlHOCTb Ko3ddHuuKenTa Pacxoia AAHHOIO CYyXKaiolle-

ro yCTPORCTBA B Cllydae H3MEPEHHS Pacxolla Meperpetoro mapa.

8.1.4. Tlepeuncnenusle B 1. 8.1.3 norpewHocti K03 GUUHEHTOB pac-
X0Aa apH(MeTHUECKH CYMMHPYIOTCA € a6COMIOTHHIMH 3HAYEHHSMH INO-
rPelHOCTeR Og, H O » Ouy ONpENEJSEMBIMH B COOTBETCTBHH C Tpe6o-

e H
BaHuamu nn. 9.1.5, 10.3.2 u 10.4.

8.1.5. Cpenrne KBafipaTHYECKHE OTHOCHTE/bHBIE NIOTPELIHOCTH KO3¢-
(HUMEHTOB pacUIHPEHHS CYXKAIOHIMX YCTPOHCTB BHIYHCJAAIOT MO Qop-
MyJnam:

s auagparM ¢ yrjoBeM H daaHueBbM crioco6oM otbopa AP

o= (1:6) [02 + 0%, + 02)°5 + o, (127y
rae co=2A?P aas m<0,56;
0, =14 —A;f ana 0,56 < m<C 0,64 (ronsko aas amapparM ¢ yraoBbiM

crmocobom otbopa AP);
A5 coned, conest Bedtypu u Tpy6 BeHtyps

0= - A3 (o4 + o) + AR5+ =2, (128)
rae Ap=12,43 exp [—4,17 (4 —0,1)%7};
A, =5.319*—9,620 +56; ¢ = HA_;L;

Ox — MOTPEIUHOCTb ONpeseseH s IoKasaTess afHafaThl rasa.
8.1.6. Cpennue KBaZpaTHYECKHE OTHOCHTE/bHEIE INOTPELIHOCTH KO-
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opdHuINenTOB KOPpPeKuMH pacxoia Ha wuncno Pedinoabaca {cm.
nm. 7.2.3,7.2.14 n 7.2.18) BHYHCJAAIOT HO BEIPAXKEHHAM:

Oage = (1 —kre)0,s (129)
op, = (1—kp)ous (130)
0"'}'«: (l—k;e) Ty, (131)

rlie oy ~— NOTPeliHOCTh OTpele/eHHst BA3KOCTH CPEHLHI.

8.1.7. Cpexniol0 KBaJApaTHUECKYI0 OTHOCHTENbHYIO MOCPELIHOCTD
Koy dHuHeHTa KOPPEKIHH pacXoda Ha BJIAXKHOCTb rasza (cm. m. 7.2.11)
onpeneasior no popmye

on= [ () S et ) (132

4

rae op=={0%,  +o?p, . J5 — norpemnocts onpeseienss oTHOCH-
TeJIbHOW BAAXKHOCTH rasa; ¢p , — MOTPEUIHOCTh ONpPelleNieHus AaBie-
HHSl BOASHOTO Tapa; op . — NOrPellHOCTb ONpele/eHHs Han60Mb-
LIEro BO3MOXHOTO NaBJeHHS BOASHOrO mapa.

8.1.8. Cpeanve KBajpaTHYeCKHEe OTHOCHTeJbHLE NMOrPEWIHOCTH AHd-
MaHOMETPOB BHYHCJAIOT N0 GopMyaaMm:

AJfi MOKA3HBAIOMIHX AH(OMAHOMETPOB C KJACCOM TOYHOCTH NG pac-
XOAY

Oy =o,5%sm, (133)

rie Q — sHayeHne pacxoja B paGoueil TOUKe WIKAJH AudMaHOMETPa;
Szp— Kaacc TOYHOCTH NPHGOPa;
IJist NOKA3EIBAIOWMX AHPMAHOMETPOB C KJIACCOM TOYHOCTH N0 Mepe-

nany AaBJeHus

opap = 0,5A

:;" Sap, (124)

rie Sap — KJacc TOYHOCTH npHGopa;
IJISE PerHCTPHPYIOLIHX XHPMAHOMETPOB

Qn 2 ,
a2y, = 0,2 (_Ql’ vaﬁ) +0,25%2, +0,00128%2 _; (135)
Qn : .
&, =025 (_Q_P sm,) +0,25%, +0,00124%2 _; (136)
92,=0,25 (AI;;}? SAp)2+ 0,2582, + 0,0012A<2 ,, (137)

rje 6px H Opn — TMPHBENEHHBle HOTPEIHOCTH KOPHEBOIO M MPOIOPLH-
OHJILHOrO MIAHHMETPOB COOTHETCTBERHO, At yzp u Ar,p — abco-

JIOTHbIe MOrPemHOCTH X04a AHarpaMMB Jm(bmanome'rpos C KJaccoMm
TOYHOCTH 110 pacxoAy H NOC Mepenaxy AaBJe€HHS COOTBETCTBEHHO.

39



8.1.9. CpexHiol0 KBaAPATHYECKYIO OTHOCHTEJBHYIO NOrPEUIHOCTb H3-
MepeHHs IVIOTHOCTH B HODMaJbHBIX YCJOBHAX oOnpenensior no ¢op-
MyJaM:

NPH H3MepeHUH INJIOTHOCTH T'a30B INHKHOMETPHYECKHM METOAOM

50 _((28ms () () (A
tu={ () 1, 2086 — o[ () + (75 + () |} 099
rae Amg, AV, APy # At — a6GCcoMIOTHHE NOTPELIHOCTH H3MEePeHHs Mac-
CH THKHOMETpPA ¢ BO3AyXOM B I, BMECTHMOCTH NHKHOMeTpa B JAM®%, Gapo-
METPHYECKOro JAaBJIeHHA B MM DT. CT. H TeMNepaTypH okpyxaiolleii
cpeAn B °C*COOTBETCTBEHHO; I/ — BMECTHMOCTb NHKHOMeTpPa B AMS;
IIPH BHIYHCJEHHH TJIOTHOCTH IO H3BECTHOMY KOMIIOHEHTHOMY COCTaBYy
CMecH ra3oB

n 0,5
“"uoa«:%‘z (AIC +o;~;,,)]} , (139)
HOM ==l

rae Op .., — NOCPEIIHOCTb ONpEJENeHHs IUIOTHOCTH .i-r0 KOMOOHEHTA
IPH HOPMaJIbHBIX YCAOBHSAX; Oni — MOTPEUIHOCTb ONpelieNeHHs KOHIeH-
Tpauny (N;) i-ro xoMnonenra;

TPH ONpPENENEeH ] Op ,  TIO TAGIHYHBIM 3HAYCHHAM

— 50 20now; (140)

OPHout Prom;

rae AQmom, — MaKkcHMasbHaf a0COMNIOTHas MOrPEWIHOCT BeJHYHHHI
Q=om, PABHAS MOJIOBHHE CNHHHUEI pa3psiia nockelHed sHayaled HHGPL
B TaOJHYHOM 3HAYEHUH Qmom-

8.1.10. Cpenuioso KBaJpaTHYecKyil0 OTHOCHTEAbHYIO IOrPELIHOCTD
ONpEeNe/IeHHs IVIOTHOCTH MHAKOCTH B Pa6GOYHX YCJOBHAX BLIYHCAAIOT
1o popMyne

3 3 t] 3
oP=5o[(éﬂw_u)' T L ()Y ]0-5, (141)
ProM [1~§(t-—-— taou) ]k
rie Agsom; AP M Af — MakcHMaJbHble a6CONIOTHBIE MOrPEIIHOCTH Be-
JIHUHH Qgon, B ¥ { COOTBETCTBEHHO.
8.1.11. Cpeanve KBajpaTHYeCKHe OTHOCHTEJbHHE MOTPELIHOCTH H3-
MepeHHsi IAaBACHHA W TeMIepaTtypH ONpeAelfT Mo GopMyaam:
NOKA3HBAIOLUMH MaHOMETPaMH H TEPMOMETPAMH COOTBETCTBEHHO

a, =05 ;ﬂ’spu; (142)

_ Ny .
07 =05 mrt—Ssi (143)
=50, (144)

rie Pyp— 3HaueHHe BepXHero npejesa UIKa/bl HIMepeHH! MaHOMeTpa;
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N¢— nManasoH IIKajln H3MepeHHA TepMOMeTpa; Sp“n S¢ — KJ1accn

TOYHOCTH MaHOMETpPa H TEPMOMETPa.
TTorpewHoCTb H3MepPeHHA abCoJIIOTHOTO AaBJEHHS

R P Pu \210:5
op = [c;a-;. (cp“ Tt') } ; (145)
NOrpeurHocTh H3MepeHHs 6apoue’rpuqecxoro AaBJIeHHA
504p;
Oy, = —p— (146)

rie Aps — MaxkcHMaJsibHasi aGCoJIOTHAS NMOPPElIHOCTh H3MepeHHs 6apo-
MeTpHYeCKOro AaBJIeHHS, Kre/cM?;

PETHCTPUPYIOLIHMH MaHOMETPAaMH ‘M TEPMOMETPAMH COOTBETCTBEH-
HO:
H3GBITOYHOIO AaBJeHHS

o =025 (@s )"‘+ 0,2562 -+ 0,0012A%2 ; (147)
Py ' Pu Pu nn Py

a6CoNIFOTHOTO [AaBJEHHS

100Ap, \2 " 2 .
2= 0,25( P”o) + 0,25(%:" Spﬂ) + 0,253, + 0.0012A:‘:’7H; (148]

TeMIeparypH

2 N 2 32 o2
%= 0,25( T s,) 40,2532, + 0,0012A2, (149)

rae Aty W1 Aty — abconioTHBIE MOrpelHOCTH XOAa AHarpaMMbl MaHo-

MeTpa H TepMOMerpa.

8.1.12. Cpexnne KBajpaTiueckue NOrpeliHOCTH KOS PHUHEHTA CHKH-
MaeMOCTH  HEeKOTOPHIX HHJIHBHAyaJbHbIX TIa30B, TNpPHBEXEHHHX Ha
rpadHKax npusioxeHus 16, cocTapagaOT A

MeraHa ok =0,25;

3TaHa:

npu t<100°C u P<<20 xre/em? ox=1,0;

npu £<100°C u P>20 krc/eM? or=2,0;

npu ¢==100—250°C u P< 100 xrc/eM? ox =0,5;

npu {=100—250°C u P> 100 krc/eM? ox==1,0;

nponasa:

npu {=15—30°C ox=1,0;

npu t==30°C n K<0,64 ox=0,5;

npu {>30°C u K=0,64 ox=8 (0,7—K);

H-ByTaHa:

npu K<0,8 ox=1,5;

npn K=>0,8 ox=1,0;

H30-6yTaHa:

npu K<0,8 ox=1,5;

npu K=>0,8 0x=1,0;

IBYOKHCH yrJiepoja:
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npu K<0,63 ok =3 (0,8—K);

npu K==0,63—0,995 ox =0,5;

npu K=0,955—1,005, £<150°C n P<5 xrc/em? ox=100 (K—1);

npr K==0,955—1,005, {<150°C u P>5 krc/cM? ax=D0,5;

npu K==0,955—1,005 1 ¢>150°C 0x=0,5;

npu K> 1,005 6x=0,5;

asora:

npu K<0,997 unn K=1,003 u {=0—100°C gx=0,5.

8.1.13. CpenaH0l0 KBaAPaTHYECKYIO OTHOCHTEJbHYIO TOrPELIHOCTD KO-
s¢¢punmHenTa CAKHMAaEMOCTH NPUPOJHLIX ra30B B JHaNa3oHe TeMnepatyp
or —25°C o0 +80°C u zasaenuii ot 0 10 80 Krc/cM? pacCYHTHIBAIOT
no Gopmyie

oy = [l —K)Xaj + 160 +- 45} +0,0407, +0,0035%) +
+a2 oS, (150)

Taba.
TAe ONy, ¥ ONgo, — MOTPEUIHOCTH ONpeleieHHs! MOJIAPHOR KOHIeHTpa-
A
IHH a30Ta H YFJIEKHCJIOFO TIa3a COOTBETCTBEHHO; 0K, =0,25 — mo-
rpemHocTh TaGAHUHBIX 3HAYEHHH KOI(pOHIHEHTa CHKUMAEVOCTH.

9. TPEBOBAHHMS K CTAHOAPTHbIM CY)XKAIOLLUM YCTPOHCTBAM

9.1, O6iue Tpe6OBaHHA K HCIIOJHEHHIO H YCTaHOBKE

9.1.1. KOoHCTPYKIHS CyXKaillero ycTpokcTsa ¥ cnocol ero KpemnJje-
HHA JO/XKHH 00ecneyHBaTh BO3MOXHOCTD NEPHOAHYECKOrO0 OCMOTpPa
C [eJIbI0 MPOBEPKH COOTBETCTBHS CY’KalOLlero ycTpoHcTBa TpeboBaHH-
sM Hacrosuux [Tpasua.

9.1.2. Marepuaa cyxaiollero yCTpoicTBa JOJIKeH GHTb KOPpO3H-
OHHO- H 9PPO3HOHHOCTOHKHM IO OTHOILEHHIO K NMPOTEKAIOIeMy NOTOKY
H C H3BeCTHHM KO((QHIHEHTOM TeMIepaTypHOr0 pacCliHpeHHst B pabo-
yeM JHanasoHe TeMneparyp.

9.1.3. HenepneuAHKyAsPHOCTb BXOAHOTO TOpIlAa CYXKaIOILEro YCT-
poACTBa K €ro OCH He OJIXHA npesuiats 1,0°.

9.1.4. HennockocTHOCTb (BOJHHCTOCTR) MOBEPXHOCTH BXOXHOTO TOP-
1a Cy»Ramllero ycrpoficTBa, XapakTepHsyeMast BHCOTOH BOJIH, He JOJIXK-
#a npesruuath 0,005 Dy,

- 9.1.5. CmelieHne oCH OTBEPCTHS CYXKaKUIEr0 YCTPOACTBA OTHOCH-
TeJbHO OCH TPYGONpOBOJa €x He AOKHO NMPEeBHILATh

0,0005D,
014+23m2°
Koma 3HaUYCHHE €x HAXOMHUTCA B npesenaax
0,0005D,, 0.005D,0
e, <
0,1 +2.0m > F S0.142,0m’

BBOJST JONOJIHUTENbHYIO MOTpelinocTb 8gze=0,3, kKoTopyio apudme-
THYECKH J06aB/isIOT K NOTPEIUHOCTH KO3(hhHIHENTa pacxoa.
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9.1.6. leficTBHTENbHEIN AHAMETP UHJIHHAPHYECKOR YaCTH OTBEDCTHA
CY2KalOIero ycrpoiicTea ONpelejsioT Kak CpelHee apHPMeTHYECKoe
pe3yJbTaTOB H3MEPEHHH He MeHee YeM B UeTHIpeX PaBHOOTCTOSLIHX
ApPYT OT Apyra AHaMeTpaJibHbIX HanpasJieHHusX. Pe3yabTaTh OTAENbHBIX
H3MepeHHH He JOJKHBl OTNHYATLCH OT CPEeJlHero 3HaueHus Gosee uyeMm
na 0,05 %.

Jas crannapTHHX conel, conea Bentypu u Tpy6 BentypH anaMerp
ONpeaeNsiioT B Hauaje W KOHIE LMJAHHADHYECKOH YaCTH OTBEPCTHS,

=
o~

Puc. 2. Bunw oTBOmOB npH yrioBOM cnocobe or6opa
nepenajga AasjeHHs LA aHadparm

9.1.7. TIpH H3rOTOBJNEHHH W NEPHOAHYECKUX MOBEPKAX CYXKAIOMIHX
YCTPO#cTB NpejesibHasi OTHOCHTENbHAA MOrPelIHOCTh H3MEPEHUs JHa-
METPa OTBepPCTHA He JOJIXHA NpeBhllaTh: AJS AHAadparM, conesa u co-
nes Bentypu +0,02; aas tpy6 Benrypn +0,10.

9.1.8. YnnoTHenus KOMKHH ObTh H3TOTOBJEHBI H YCTAHOBJEHH Ta-
KHM 06pasom, 4yToGbl OHH He 3aXOAWIH HH BHYTDb TPYGHl, HH B OTBEp-
cTHs Aas ot6opa AasieHus. TONIKAA yNAOTHeHHH HE HOJIKHA NpPEeBH-
warb 0,03 Dy,.

9.1.9. Tlepenan naenennst npu yraosom cnocobe orT6opa ciexyer
H3MepATh Yepe3 OTHAeNbHbie [HJIHHAPHYECKHE OTBEPCTHS WJIH 4epes ABe
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KOJbLicBHle KaMephl, Kaxaas W3 KOTOPHIX COeAMHEHa ¢ BHYTPeHHe#d no-
JOCTbIO TPYOONpPOBOAa KoJiblleBOHl 1iedbl0 (CIVIOWIHON HJIH IPEpbLIBH-
CTOA) MJH Fpynnol paBHOMEPHO pacHpexeseHHBIX MO OKPYXKHOCTH OT-
BepctHi (puc. 2, a, 6). IIpH npHMeHeHHH OTAENLHEIX OTBEPCTHH HaH-
Jy4qlliHe” pesy/bTaTH ofecneuHBaeT yCTaHOBKA ycrpoficTBa B ofoiimy.

KosbueBasi kaMepa BHIIOJHSAETCA JIHGO HENOCPENCTBEHHO B «Tejiex»
CyKalollero ycTpoficTsa, JHOO B KaXAOM H3 (JIaHLeB (MeXAYy KOTophl-
MH OHO 3aXKHMaercs), J400 B CMEUHAaJbHON NMPOMEXYTOUHOH AeTaju —
Kopnyce (pHc. 2, a—03).

ITpu MansIX ZaBJeHHAX KOJbIEBas KaMepa MOXKeT GHTb 06pa3oBa-
Ha TaKXe NOJIOCTbI0 TPYOKH, COTHYTOR BOKPYr TPYyGONPOBOAA B KOJLLO
{pHc. 2, e) HJIH NPAMOYIOJbHHK.

9.1.10. O6oiima, KaMepa H OTBEPCTHS JJsi H3MEpeHH nepenaja
RABJICHHS JOJIKHE YAOBJETBOPATb CAESAYIOUIHM TPeGOBaHHAM:

BHYTDEHHsiSi KpoMKa oTBepcTds (B Tpybomposoje, ¢JiaHiue, obofime
HJAH KaMepe) AOJMXKHA OHITh e3 3ayceHIleB; PEKOMEHJyeTCH 3aKpyrisTh
KPOMKY 1O DaAHycy, He mpeBnunatomemy 0,1 quaMetpa oOTBepcTHS.
Ocb oTBepcTHA KOJ/KHA 0GPa30BHBATh C OChIO CyXKalOLIero yeTpoficTea
yroa 90° n7s xaMepHHX Auadparm.

I1pn npuMenenun xamep, NOKA3aHHBIX Ha PHC. 2, J, YHCIO OTBEP-
crHil, COSXHHAOMAX KaMepy ¢ IIOJIOCTbIO TPYOONPOBO/A, AOMKHO ObiTh
He Menee uerHpex. Iljomage KaXaoOro MIeJNEBOTO  OTBepCTHs
(cM. pHc. 2, ) noaxHa GHITh He MeHee 12 MM2;

pasMep ¢ (AuaMeTp OTLEJIbLHROrO OTBEPCTHA, JAHAMETD OTBEPCTHA
H/M WHPHHA KOJBIEBOH IeJH, COeXHHSIOIIHE KaMepy ¢ TpyGomposo-
noM) npr m<<0,45 ve goiken npesnimarte 0,03 Do, a npu m>0,45
noskeH naxoautbes B npexenax 0,01 Dgyp<<c<C0,02 Dy. Onnonpemen-
HO c/IefyeT coBII0AaTh CAefyIOUHe YCIOBHS:

JNS YHCTHIX XHAKOCTeH ¥ rasoB | MM<Cc<<12 MM;

JJIs HapOB H MHAKOCTEH, KOTOPHeE MOTYT HCNapsTbCH B COENHHH-
TEJbHHX JHHHSX! NPDH H3MEPEHHH Mepenaja AaBJEHHsS Uepes OTAeJb-
HHe oTBepcTHs 4 MM<Cc<C 12 MM; NpH H3MepeHHH Nepenajga AaBJeHus
yepe3 kaMepH 1 MM<C << 12 MM,

Mpumevarus

1. Ipn onpepenenny WHPHHEH UleaH HeOGXOAHMO YYHTHBATb CXHMAaeMOCTb Npo-
KJI3fKH, YIJOTHAIOWEH MecTa CTHKa CYXalollero ycTPORCTBA C KOPIYCOM KoJblieBOR
KaMepH (ec/H WHpHHa miend npessiaer 0,25 mm),

. B cayqae H3MepeHHst pacXxoga B 'rpyt‘mnpoxonax C BHYTPEHHHM AHaMETPOM
30 Mm=<D20<<50 MM Heo6xoaumo 0,015D20<¢=<0,025D20.

9.1.11. Ilnomwans THaMeTPaJLHOTO (NPOAOJIBHOrO) CEYEHHS KaMephl,
onpeleseHHasl 0 OXHY CTOPOHYy OT OcH TpyGompoBOZa, ROMKHA GHTH
He MeHee 1/2 nnomwany KoabUeBoR Well WAK TPYNNE OTBEPCTHI, coenu-
HAIOMHX KaMepy ¢ BHYTPeHHefl HOJOCTbIO TPyGONpoBoAa.

MarteMaTHuecKy 3TO yc/lOBHE BHIpaXaeTcs CJELYIOIAM 06pasoM:

RJISt KOJIbIIEBOH KaMepH No pHC. 3:

ab > 'I;' ‘l!CDso;
IS KoJbLeBoR KaMepH 1o pHc. 2, 8
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Puc. 3. OcHOBHLIE r¢OMETPHHYECKHE pa3Me-
pbi CTaHAapTHHIX AHadparm

TRe 7 — YuCAO OTBEPCTHH; [ — muomans OJBOro OTBepCTHA; dg — BHYT-
PEeHHHH JHaMeTD BHewlHel KoJbleBO# TPyOKHy,

BHyTpeHHHH AHaMeTp KOpPIyca KOJbIEBOH KaMepw HJAH OGOAME
RoJixKeH OBITh paBed (C AOMYCTHMBM OTKJIOHeHHeM + 1 %) nuamerpy
TpyGonpoBoAa Dayg.

Toamnna h cTeHKH KOpMyca KaMepnl HiH JJIHHA WHJAHHAPAYECKOR
YacTH OTAEJbHOTO OTBEPCTHH, OTCYHTAHHAS OT BHYTPEHHEH MOBEpPXHO-
cTH TpyGonposona (daanua, o6ofiMh), A0NXKHA GHTL He MeHee 2 C.
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9.1.12. Tlepenap pasieHHs InpH ¢aanlleBoM cnocoGe ot6opa AP
CleAyeT H3Mepsth 4depes OTACAbHHE LHJHHADHYECKHE OTBEpPCTHA Ha
CHeRYIOUIHX pacCTOSHHAX [y OT BXOXHOH MJIOCKOCTH ZHa(dparMhl BBEpX
10 fIOTOKY ¥ l; OT BHIXQZHOH IVIOCKOCTH JHadparMH BHH3 MO HOTOKY
(puc. 4 a, 6):

1 % Ly
o
v’ r sl
(Namox S
2
a 6

Puc. 4. ®naunernit cnoco6 or6opa nepenafa AABAEHHA
ana auadparm

i=101,=2544+A Mm,

rge (0,5 MM npu m>0,36 1 58 MM <D < 150 mMm;
m< 0,365
A=11 uu npu {m>0,36 u 50 MM < D <58 mM;
m>0,36 u 150 MM < D < 760 MM,

OcHu oTBepcTuit fiis oT6opa JaBjeHHs RO, H NOCJE CyXaloLero
yCTPORCTBA MOrYT HAaXOAHTbCS B PasHHX MepHAHOHAJbHHIX MJIOCKO-
CTHX.

Paccrosiune, Ha KOTOPOM OTGHPAIOT HAaBJieHHe, H3MEePHIOT MEXIY
OCBIO OTBEPCTHSA AJs 0T6OPA AaBJEHHS H MJIOCKOCTHIO OAHON H3 yKa3aH-
HBHIX ToBepXHocTelt AuadparMu. JlHaMeTpn OTBepcTHE AJs oT6opa
JlaBJICHHA BBEPX H BHH3 MO NOTOKY AOJXKHBI GHITH OAHHAKOBHIMH.

9.1.13. Cyxaloniue ycTpoficTBa, OGOAMB M KOPHYCHI KOJIbUEBHIX Ka-
Mep JOJKHp H3FOTOBJATHCS H3 MaTEepPHAJIOB, YCTORYHBHIX MPOTHB IJu-
TEJbHOro BO3AEHCTBHA H3MepsieMOl cpelhl.

9.1.14. K gaxxzaoMmy cyxKaiomeMy ycTpoficTBy ZoMXKHa GHThH NPHKper-
Jieda TabJaHYKa, Ha KOTOPOH HROJKHH OHITb YKa3aHH: TOBapHBIfi 3HaK
NpeRnpHATHA-H3TOTOBHTE/S; MOPAJKOBHI HOMEp MO CHCTeMe HyMepa-
OHH NPeANPHATHS-H3TOTOBHTENS, MaPKa MaTepHasa.

9.1.15. Ha cyxaiomeM yCTpPoHCTBE HROJIXKHH OHTbh HaHECeHH: CO
CTOPOHH BXOJa MOTOKA 3HAK «-»; CO CTOPOHH BHIXOJAa NMOTOKa 3HaK
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«—>»; THaMeTP OTBEPCTHA CYKAIOIIero YCTPOHCTBa IPH TeMIepatype
20°C B MM; MOPSRKOBHH HOMEp MO CHCTeMe HYMepalUWH NpeaNpHATHS-
H3TOTOBHTEJS.

9.1.16. K cyxaromieMy ycTpoiicTBY ROJKEH MPHIAraThes MAcHopT,
B KOTOPOM YKa3HBalOT REHCTBHTEJbHH AHAMeTP OTBEPCTHA cyxKaolie-
ro ycrpolicTBa dg B MM; YCJOBHOe faBJIeHHe B KIc/CM2; Mapky MaTepH-
aja cyXalouero ycTpoicTBa; HaHMeHOBaHHe H3MepseMoil cpeXnl; 060-
SHayeHHe, MOPSAKOBHA HOMEp MO CHCTEMe HyMepalHH MPeXNpUSTHS-H3-
FOTOBHTEJIS; CBEAEHHS, .YAOCTOBEPSIOHe, YTO CyXKalollee YCTpoiicTBO
M3TOTOBJIEHO B COOTBETCTBHH ¢ TpeGOBaHHSAMH HacTosuHX [IpaBua.

K conniaMm u conyiaM BeHTYpH RoskeH GHTb NpPHNOKeH wWwaGaoH
npodHIbHON YaCTH OTBEPCTHS.

9.1.17. Tacnopr cyxamouiero ycTpoficTBa Ha 3aBOAAX-H3rOTOBHTE-
JIAX JOJIKEH [POBEpAThCA MECTHEIMH OpraHaMH MeTpPOJIOrHYeCKoH
cayx6s Toccrangapra.

9.2. Tpe6GoBanusl K HCMOJHEHHIO H yCTaHOBKe AHadparM

9.2.1. Inadparma AONXKHA USTOTOBJATHCS B COOTBETCTBHH C PHC. 3.

9.2.2. Tonunsa Aucka pguadparMul £ He [OMKHA NpeBHUIATH
0,05 Dyq.

HauMmenbluyo Heo6X0AuMYIO TOJIHHY E guadparMu caexyer onpe-
HensTh pacyeTHHIM NYTEM, HCXOAS H3 YCJIOBHH MeXaHHYeCKO# MPOYHO-
CTH JHCKa

1.5Ap m 1
E mn=0,43Dy0 |80 —(1—pohm—2(1—pyZ—ln-], (152)
Gg l—m m

rae pp — koapduunent IlyaccoHa; o — npexes MPOYHOCTH NMPH pacti-
JKeHHH, COOTBETCTBYIOILHHA paboueli TeMneparype, Kre/cM2.

9.2.3. Passoctb 3uauennii E, H3MepsieMHx B JIOGHX TOYKaX AHCKa
zuadparmel, Hé fo/xHa npesumars 0,001 Dy,

9.2.4. [InHHa MHAHHAPHYECKOR YacTH OTBEpPCTHA AHA(PArMBl JOJK-
Ha HaxoRuTbcsa B npefienax 0,005 Doo<Ce<0,02 Dy. ¥ anadparmms
ToJuHHO} Gonee 0,02 Dyy MHAHHIDHUECKOE OTBEpCTHE AOJIKHO Nepexo-
HHTh B KOHHYECKYI0 BHXOAHYI0 4acTh. 3HayeHHA e, H3MepeHHHe B
J1060i TOUKe OTBEPCTHA, He KOJIKHBI OTJIHYATbCH APYT OT Apyra GoJjee
yem Ha 0,001 Dgp.

Yron cxkoca ) KOHHYECKOH YACTH OTBEPCTHA AHAParMbl JIOJIKeH
6niTh He Menee 30°, HO He Gouee 45°

9.2.5. Ha kpomKax oTBepcTHsi AHadparMel He NOJIKHO GHTb 3a3y06-
PHH H 3ayCeHLeB.

9.2.6. BxollHas KpoMKa oOTBepCTHS JAuadparMbl JAOMXKHA GHTb
octpoit. OHa cuHTaeTcqd OCTPOH, €CH¥ Paguyc ee 3aKPYTJeHus He Inpe-
shimaer 0,0004 dy.

MoXKHO cYHTaTh, UTO 3TO YCJOBHe BHINOJHSETCH, €CJH KPOMKA He
OTPaxKaeT Jy4 CBETa NPX NPOCTOM BH3YaJIbHOM OCMOTpe.

9.2.7. MakcuManbHaa LIepOXOBAaTOCTb NMepelHero Topua AHadpar-
MBI, OTPAHHYEHHOFO KOHLIEHTPHYHBIM OTBEPCTHIO KpYroM JAHaMeTpoM
#He MeHee 1,5 dg, He goMKHA npeBHLIATL 10~4dy.
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9.3. TpeboBaHus K HCIOJHEHHIO CONeJ

'9,3.1. Conaa Z0JIXKHBE COOTBETCTBOBATH pHC. b, 4, 6.

VYkasapuble Ha puc. 5, @, 6 pasMepH JOJKHBI HMETb CJeAyollHe
SHaUeHHs:

Rz

|
1 SN
[ omes \\«\

IS
[
™

{y

Dap
1
dzg
)

Puc 5. OcHOBHHE reOMETPHYECKHE IAPAMeTpH COne:
a— pag m<<0,444; 6 — ana m>0,444

x = 0,250 —1 0,75d30D70— 0,25 D — 0,5925d%,,
£y = 0,2y, ry=0,333dy,
I = 0,304dso, Iy = 1,5dz0, Iz = 0,30,
E<C0,1D39, L = 0,604ds,,
n, 3> 0,03ds,, 1< 0,03d,.

9.3.2, FlpodusbHas yacTb OTBEPCTHS COMJA JOJXKHA ObITh BHIMOJHEHA
€ NNaBHHM compsixeHHeM AYr. OTKJIOHEHHS PajguycoB AYr OT HOMH-
HaJbHHX 3Ha9eHHH He JOMKHB npesnimars 10 % npu m<<0,25 u 3 %
npu m>0,25.

9.3.3. Brxoauas KpoMKa UHJIHHIPHYECKOH YACTH OTBEPCTHA NOJIK-
Ha GHTb OCTPOH, 6e3 3aycerueB, QackH HIH 3aKPYTVIEHHS.

9.4. Tpe6oBaHHBs K UCIONHEHUIO conelt Bentypy

9.4.1. Conno Bentypu (puc. 6) coctour H3 TNPOQHIbHONH BXOAHOH
4actH, MHJIHHIPHYECKOH CPefHell YacTH M BHIXOJHOro Konyca. Lluaus-
ApHYECKOe OTBEPCTHE HOJXKHO HenocpeJcTBeHHO 6e3 pafHAJIbHOrO CO-
NIpSIXKEeHHs NePexXofHTb B KOHYC.
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9.4.2. Conno Bentypyn moxer GHTb AJHHHBIM ¥ KOPOTKHMM: y Iepso-
ro HauOGOJbIUHA AHaMeTp BHIXOJHOrO KOHyca paBeH IHaMerpy Tpy6o-
IPOBOJa, Y BTOPOrO — MeHblle.

9.4.3. Yrox BEIXOZHOTO KOHyca cOmia BeHTypH JoJKeH yIOBJIETBO-
PATh YCJIOBHIO 50T 30°.

9.4.4. Ilpoduabuasi yacTh conjia BeHTYpH HOJIXKHA YHAOBJETBOPATH
TpeGOBaHHAM, NpeAbABJIA-

L= n3d
eMEHM K mpodHJbHO ya- l G, > zd
ctu cones (cM. m. 9.3.2). S '1‘ o

9.4.5. Onuua roHyca [, '
ROpPOTKHX conen Beurtypn |
JNOJIIKHA OHITh He MeHee da. .

9.4.6. Ilepenan gpasJae- '
HHS CJelyeT W3MepaTb ue-
pe3 KOJbIEeBble KaMepbl.
3anHolo  («MHHYCOBYIO»)
KaMepy COGAHMHAIT C ILH-
JHHADPHYECKOH 9acThiO COI-
Ja Beutypu ¢ noMouibio
TPYnnbl  pagHajbHBIX OT-
BepCTHE, AHAMeTpP C KOTO-
PBIX JoJIXeH OHITh He Gosee
0,13 dg, HO He MeHee 3 M\ Puc 6 OcHoBHHE reoMeTpuuecKHe MapaMeTpsl

(pexoMeHAyeMBle  3Haue- conea BenrypH:
uua 4—12 MM) I — koporkoe; [/l — paunnoe gaa  m=0,444; npe
* m>0,444 npoduabr BLINOJHAETCA AHANOPHYHO coOmAY
9.5. Tpe6oBauuss K Hc- ¢ m>0,444 (cM. pHe. 5

noAHenkio Tpy6 Bentypu

9.5.1. Tpy6a Benrypr (pHc. 7) COCTOMT H3 BXOZHOrO mnatpy6ka [,
BXOLHOTO KOHYCa /s, TOPNIOBHHH /3 # AudDy3opa /.

9.5.2. B 3aBHCHMOCTH OT YCJIOBHOro npoxoga Dy, ycJOBHOTO AaBJe-
HHA Py v MaTtepHana Tpy6bl BeHTYPH H3roTOBJSIOT TPeX THHNOB:

A — cranbuble cBapHble M3 JHcTOBOro Mareprania #a Dy ot 200 no
1400 mMM; Py no 16 krc/cM?;

B — ¢ aureiMyu HeoGpaboTaHHEIMHM BXOAHHIMH YacTAMH H JHTOH 006-
pabotanHofi ropJjoBHHO# Ha Dy or 100 no 800 Mm; Py 10 25 xrefem?;
B — snthle ¢ 06paGoTaHHBIME BXOAHBIM NMaTpybKOM, KOHYCOM H TOpJO-
BUHOH Ha Dy ot 50 no 250 MM; Py no 40 krc/cM2

9.5.3. Tpyfa Beutypd HasuBaercs AJUHHON, ecaAM HauOOTbUIHI
IMaMeTp BRIXOZHOTO KOHYca paBeH AuaMeTpy TpybonpoBoja, HJIH Ko-
poTKOii, eC/IH YKa3aHHH AMaMeTP MeHblle JHaMerpa TpyOonpoBoia.

9.5.4. CoOTHOLUEHHS OCHOBHBIX pa3vepoB TPYS BeHTYpH MpHBeIeHbl
B Taba. 10.

9.5.5. JlaBsenusi B TOpPJOBHHE H BXOXHOM mnaTpybGke ciexyer orOu-
paTh yepe3 OTBEPCTHS B CTEHKaX H OcpedHAloniHe KaMepu. JuaMerp
OTBePCTHH ¢ He JoJuKeH nmpeBHLIaTh 3Havyenud 0,1 P na BXoaHoM na-
Tpy6Ke 1 0,13 dyy Ha ropyoBHHe (peKOoMeHAyeMble 3HaueHus 4—12 MM).

9.5.6. CMelenue oceil OTAeNbHBIX YacTell TpyO BeHTypH He AO/KHO

4—2673 49



Tabanya 10

Pasmep nan COOTHolle-
HEEe Pa3Mepos

3HayeH#e pa3mepa HJAM COOTHOIIEHHR pa3MepoB THROB TPy@

A

MusnManbias
AAZHA  BXOAHOrO
naTpyOKa Iy

entpasnsui
YTOR BXOZHOIO KO-
HYca Py

Hauna BXOAHOTO
KOHyca {a

JInuua ropnosu-
Al l;

Panuycu sakpyr-
JNeHHs

OrHocuTenbHast
woman, m

Huddysop:

UCHTPANBHH
yrox P,

annga l;

B

Y D2y
2lx1°

2,7 (D20 —d2a)
dao
Ri=Ry=R;=0

Or 0,15 7o 0,50

Hns
Tpy6 14—20°
Has  puuaamx
Tpy6 7—8°
Jas

_m? . J[_h

KOPOTKHX

KOPOTKHX

1py6 (0,7—1) D30
Oas  apaussbx

TPY6 — 1o pacuery

| Do uau
0,25D204250 My
(aast D2o>>250 mMM)
21=%=1°
2,7 (D20 — dao)

7293
Ri1=1,35D30 — 1,6D20
Rz=—' (3,6**5) dzu
R3==10d2,

Or 0,10 ao 0,60

[ 1

/2

—

B

1 Day
21+1°

217 (DZO — dzo)
d20

R1<0,25dz,
R2=R3~<\0125d20
(1ydme
Ri=Ra==Rs=0)
Or 0,10 10 0,60

—

4]

Puc. 7. Teomerpuyeckue napamerpsi Tpy6ni Bestypu:
I — xoporkasn, [f — nnnunasn

npestimate 0,001 dyo, MCKpHBNeHHE OCH TpyOH Ha Bceil g/nHe — He
Goaee 1°. IlpH sToM BHyTpesHHe YCTYNH HE AONMYCKAIOTCS.

9.5.7. BHyTpeHHHI AHaMeTP BXOAHOro HMaTpybKa He HOJKeH OTJIH-
9aThCA OT BHYTPEHHEro AHameTpa NOJBOAAUlero TpyGonposoaa Gonee
gem Ha 1 %. JIo0oii AHaMeTp BXORHOTO NaTPyOKa He NOJIKEH OTJIH-
YaThCA OT cpeAHero xHaMerpa Gosee yeM Ha 0,4 %.
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9.5.8. Jauny xopotkoro augpdysopa /4 ¥ Yroa IIPH ero BepliHHE
cIeflyeT NPHHHMATh B 3aBHCHMOCTH OT M.

m 0,10 0,15 0,25 0,35 0,50
/D 1,00 0,90 0,80 0,75 0,70
¢ 1° 7°30/ 7°30 8° 8°

9.5.9. lllepoxoBaTocTh BHYTPEHHEH MOBEPXHOCTH TPYO Beutypu ue
JOJIAHA NPEBHIIATD:

aas Tpy6 thna A — Ra<<5-10~4.Dy (BHYTDeHHIE WWBbl JOJKHEL
OLiTh BHIPOBHEHH, OTBEPCTHS AAs OT6Opa HaBJeHHA He NOJIKHBI Haxo-
AuThen 6aHxe 10 MM OT WBaA);

Aast Tpy6 tuna b — Ra<C 104Dy, (uuctoe 6€3 PaKOBHH H BHICTYIOB
JIHTbE);

A2 Tpy6 Thna B — Ra<< 10-5dy.

9.5.10. Tpy6nsl BenTyps paccudTHBAIOT NIO o6uleli MeTOLHKe, NPHHA-
TOH /151 pacyeTa CTaHAAPTHBIX CYXXalOLUIHX YCTPOHCTB.

9.5.11. Inuup npaAMBEIX yuyacTKOB nepel TpySaMu Bentypn BHGHpa-
IOTCHA 1O NPHJIOXKEHHIO 5.

9.5.12. Inuubl NpsaMBIX yyacTKoB mocne TpyO BeHrtypu BmIGHpaioT
110 NPHJIOMKEHHIO 5, IPHYEM OTCYET BeAETCH OT IIOCKOCTH, NPOXonsile#
yepe3 cepeAHHY OTBePCTHI AJis 0T6Opa JAaBJeHHsd Ha ropJoBHHe.

9.5.13. Iudpmanomerp K TpyGe BeHTypu clepyer NpHCOEAUHATH WO
OOIMM CXeMaM, aHAJIOTHYHBIM JJis BCEeX CTAaHAAPTHHIX CYXKAIOUIKX
yCTPOHCTB.

9.6. IToTepst naBJeHHA B CykKaiolieM YCTPOMCTBE

9.6.1. Xapakrep pacnpelesenHs LaBJeHHS MOTOKAa CPeAH B ceye-
HUAIX TPYOONpPOBOAA Mepes Cy:KAlUHM YCTPOMCTBOM M 38 HUM NMOKAa3bl-
BaeT, YTO HAya,IbHOE /laBJIeHHe He BOCCTAHABJMBAETCH NMOJHOCTHIO, T. €.
IIPOHCXOLHT HEROTOPAs HEBO3BPATHas NMOTEPS JaBJEHHA.

9.6.2. TloTepio naBaesus Py onpenensioT KaK Pa3HOCTh CTATHYECKHX
laBieHnH, H3MEPEHHBIX B ABYX OAHXKAaHIIHX NONMePeYHHX CeYeHHAX Mo-
TOKa nepell ¥ 3a CY>KaioWuM yCTPOHCTBOM, B KOTOPHIX He HalaogaeTcs
BJIHSIHHE CYJKAIOLIero yCrpoicTBa Ha XapakTep NMOTOKA.

VlsMepennoe 3nayenue P; 3aBHCHT OT Mecra OT60pa YKa3aHHHIX
craTHyecKux Jasjennil. [loTepro nasienns nis auadparm H conen on-
PefesIAIOT MO Pa3HHUE NABJEHHH MeXIy CEUEHHSIMH, YHANeHHBIMH Ha
3 Dy nepen cy><alomuM yeTpoicTBoM K Ha 10 Dy, 3a HuM.

Ilpn n060M 3HAYEHHWH OTHOCHTENBLHON IJIOLWIALH M NOTeps AaBJe-
HHA MeHbllle, YeM fNepenaj NaBJieHHs B cyXkalolleM ycrpoiicTBe AP.

9.6.3. IloTepsa AaBJeRHA B CYXKalOlleM YCTPOACTBe BHPAKAETCH KakK
yacTh nepenajza faBjieHHA. 3aBUCHMOCTb TOTEPH AABJAEHHA (B NMPOUEH-
Tax OT mepenana AaBJeHHH) OT THNA H OTHOCHTEJbLHON NJOWAAH CYy-
2Kaioulero ycTpolcTsa NpHBeleHa Ha PHC. 8.

9.6.4. TloTepst naB/ieHust B consie BeHTYpH Bo3pacTaer ¢ yBeJHUEHH-
eM yrila KOHyca { H YMeHblUeHHeM AJHHBI Koxyca. [loTeps AaBieHHs
B KOPOTKOM comJie BeHTYpH CPDABHHTENBHO HeBeJHKa, ecyu GoJbUIH
JAuaMeTp KOHyca cocTashisger he menee 0,75 Do,
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9.6.5. Tlorepio mamnenns aas AnadparM c yrioBHM H (JaHUEBHM
cnoco6amH or6opa nepenaza AaBJeHHS ONPEEASIOT H3 COOTHOLIEHHSA

1—~am
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Puc. 8. 3asucumocTh HOTEPH HaBJEHHS OT THIIa H OTHO-
CUTEJBLHOA NIOWAAHN CYXKaIoero ycrpo#craa:

1 — guadparma ¢ yraoBuM cnocoGom or6opa AP, 2 — conno,
34 — pauukoe conao Bentypu; 4 — Koporkoe conno Benrypy

10. TPEBOBAHMA K MCTIONHERUIO U MOHTAXKY
NPAMbBIX YYACTKOB TPYEOTIPOBOJA

K OCHOBHHM KOHCTPYKTHBHHM (akropaM TpyGompoBosa, BAMSIO-
IIHM HA NOTPEMIHOCTH H3MEPEHHS PACXO/a, OTHOCATCA: OTKJOHeHHe Aei-
CTBHTEJIbHOTO JHaMeTPa Yy4acTKOB OT PaCueTHHX 3HAUEHHH, OBaJbHOCTb
TpyOonpoBoaos, neekTH NMPAMHX y4acTKOB TPyOoupoBona, IJHHA
NpPAMBIX y4acTKOB J0 H MOCJIE CYXKalollero ycTpoicraa.

10.1. Onamerp npsmoro y4actka Tpy6onpoBoAa
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10.1.1. 3Hauenust nHaMerpoB d u D, coorBercTBylOUIHE paboyei
TeMNepaType BelllecTsa B TPyOONpPOBOAE, ONpeRessiOT N0 CJeyIOIHM
dopmyaam:

d=dgo[1 4 B (11— 20)] = dyoK3 (154)

D= Dao [1 + ?t' (t ‘_20)] = DzoKi': (155)

rze B:(f’t) — cpeanuit Ko3dpuuHenT NHHEHAHOro TEIJIOBOrO pacilHpe-
HHS MaTepHaJa cyxKawoulero ycrpofictBa (Tpy6onpoBofa) B HHTepBaJie
or 20 no ¢, °C, °C-1.

10.1.2. Msmeprreapunt ywacrok TpyGonpoBoJa [Ho.KeH OhITb
NPAMBIM H UHJIHHAPHYECKHM C KPYIVIBIM CeYeHHeM.

Tpy6a cuntaercs npsMoili, €CIH OHA KaXKeTcs TAKOBOH TPH NPOCTOM
BH3yaJibHOM HabJoneHny. [{efCTBHTENbHEI BHYTPEHHUE nHAMETD yua-
cTKa TpyGonpoBoja mnepej CyKaiOUlHM YCTPOHCTBOM ONPEAEJSIOT KAK
cpernee apuMeTHUECKOE PE3YNbTATOB H3MePEHHIl B JBYX MONEPeYHBIX
CeyeHHAX: HEeMOCPEACTBEHHO y CYXKAalOWlero ycTPoMCTBa H Ha paccrof-
Hun 2Dy OT Hero, NpHyeM B KaXXAOM H3 CedeHHH He MeHee UeM B ye-
TBIPEX AHAMeTPaNbHBIX HaNpaBJeHHsAX. Pe3yabTaThl OTHENbHBIX H3Me-
pPeHHH He NOJLKHBI OT/IHYAThCA OT CPeNHero 3HaueHHs GoJee ueM Ha
0,3 %. Buyrpeunuit Auamerp yuacrka TpyOonposoia Ha Aduse 2 Dy
3a CyXaloIUM YCTPOACTBOM MOXKET OT/IHYATbCH OT BHYTPEHHOTO AHAMET-
pa yuactka TpyOompoBoxa nepes cyxalouipM ycTpolicTBoM He Gouee,
yeM Ha 2 %.

10.1.3. dxkcnayartupyromasi opraHM3aiHs AOJXKHA IIPOH3BECTH pa-
CYeT pacxoia H NMOTPEIIHOCTH H3MePeHHs PacXolda No AeilCTBHTeNbHOMY
JHaMeTpy CyKaloIllero ycrpoiicTaa.

10.1.4. Monyckaercsi conpsi:keHHe OTBepCcTHH ¢Jannma u Tpybonpo-
BOJA MO KOHYCY, HMeEOUIeMy YKJOH B CTOPOHY CyXKaloulero ycrpoficTsa
He 6osiee | : 10 1 n1aBHBE CKPYIVIEHHA Ha KOHIAX.

10.1.5. ¥YniorauTeabHble NPOKAAAKH MeXAy CyXKalOLUHM ycTpofcT-
BOM H ¢h1aHIaMH He JOJIKHE BHICTYIIATh BO BHYTPEHHIOI IIOJOCTb TPY-
BonpoBoxa.

10.1.6. Ilpn ycraHOBKe CyXKalouiero ycTpoHcTBa. MeX1y HacaAHBIMH
¢radnaMH Topel TPyGONpoBOJa MOMMKEH HEMOCPeACTBEHHO NPHMHKATh
K CyXalolleMy yCTpOHACTBY.

10.1.7. B tpybonmpoBoje fonmycKaeTcs OTBEpCTHe -IJs YHaJeHHS
0CaJKOB HJIH KOHeHcaTa. [IlnaMerp TaKoro OTBEPCTHA, €CJIH OHO pacrno-
JIOKeHO BOJIM3H CyKaluero YcCTpoficTBa, He JAOJKEH TMpeBHIIAThb
0,08 Dy, a ero paccrosisue OT CyHIECTBYIOLEro OTBEPCTHA AJIA U3Mepe-
HHA Nepenaja AaBJeHHs JOJKHO OuTb He MeHee 0,5 Dg. Ocu 3THX oT-
BEPCTHH He JAOJIKHBI pacroJiararthcsi B OfHOM MJOCKOCTH, POXOAsiLied
yepes ocbh TPYOHL

B ctayuyae neo6XOAUMOCTH B KOJIBIEBOH Kamepe AONYCKAETCH CJHB-
HOe OTBePCTHE IPH YCJOBWH NMEPEKPLITUS ero BO BpeMs H3MEpeHHI.

10.1.8. IIpuMBIKAIOIIKE K CYXAIOWleMy YCTPOHCTBY (HJH K KOJiblle-
BOH KaMepe) y4yacTOK TPyOH ROJKeH OHTh IHJHHIPHYUECKHM Ha pac-
cTOAHHUH He MeHee 2 Dy,
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10.2. OBaJjibHOCTD TPyOONPOBOJOB NPAMHX Y4acTKOB

10.2.1. Tlpsaimoft yuacTok TpybompoBoAa mepej CyXKaloUlHM YCTPOii-
CTBOM JOJIXKEH HMeTb KPYyrjloe cedyeHHe Ha AJiHHEe He MeHee 2 Djo. Pe-
SYJAbTATH ‘OTAENbHHX H3MepPeHHi JAHaMeTpa Ha 3TOH AJHHE B JIOOBIX
PasJIHYHLIX MJIOCKOCTAX He AOJIKHBI OTJIHYaThes GoJee uem Ha 0,3 % or
CpexHero gAuaMerpa.

10.3. JedpexTn npsiMHX y4acTKOB TPyGONpoOBOIOB

10.3.1. Ha BHyTpeHHel TOBEPXHOCTH YyacTKa TpyOOnpoBOLa I JTHHOM
2 Dy nepen cyXatoUMM YCTPOHCTBOM U 32 HHM He HOJKHO GHITH HHKa-
KHX YCTYNOB, @ TakXe 3aMeTHHX HeBOODYMKEHHBIM IVIa30M HapOCTOB
H HEePOBHOCTEH OT 3aKJENOK, CBAPHHX IIBOB H T. 1T

10.3.2. Ecoix npu HaJHuHK ycTyna h BHYTPH NIIPSIMOTO ydacTKa Tpy-
6GoNMpoBOZa OT COCTHKOBAHHBIX TPy Nepex CyXKalOWHM YCTPOACTBOM
BHNOJHAeTC ycnosHe H=Hh/D-100 % <C0,3 %, TO HOMOJNHHTENbHYIO
TIOTPeIHOCTh A KO3 GHIUHEHTA PacXola He YYHTHIBAIOT.

Ecau ycryn H Mexny AByMsi yvacTkamu Goabute 0,3 %, Ho coor-
BETQTBYET YCJIOBHAM

iID40.4 \ 0
H<0,2(0————-—,}+2_3m,)4 n H<5%,
TO K NMOrpelIHOCTH KO3 dullHeHTa pacxola apHpMeTHuecKH 106aBaAIOT
ROMOJIHUTENbHYI0 nOrpemtHocth 8¢, =0,2 (I — paccrosnne ot nepea-
HEro TOpIa Cyalollero ycTpoficTBa R0 ycTyna).

Ecau yeryg H npesblaer BHIeYKa3aHHHE TPeLeJH, To H3MepH-
TeJbHas JWHHA He OTBeyaeT TpeboBaHMsAM Hacrosuikx ITpaBua n 6pa-

eTcsl.

10.3.3. Yeryn H BHXOJHOro NMpSIMOrO yyacTKa MOMET B TPH pa3a
nNpeBHLIATh YCTYN Ha BXOAHOM IIPAMOM y4YacCTKe TPySonposoza.

10.4. lnuHa npsAMBIX yu4acTKOB Tpy6onpoBoaa

10.4.1. MecTHHe CONPOTHBJeHHS (KOJieHa, YrOJbHHKH, 3afBHIKKH,
BEHTHJIH H T. A.), YCTaHOBJIeHHLIe Ha paboueM TPyGONpoBOZe, HCKaxKa-
10T KHHEMaTHYECKYIO CTPYKTYPY Haberaoliero Ha pacxoioMep MOTOKa.
ITosTOMYy MeXAy MECTHHM CONPOTHBJIEHHEM H PacXOJOMEPOM HOJIKEH
6HTL pacnosiokeH NpsMoill yuacTok TpyGofipoBoja HeoGXORHMON JJIH-
HH. YCTaHOBKa Cy3XalOLIHX YCTPOACTB HENOCPEACTBEHHO Yy MECTHHIX
CONTPOTHBJIEHHH He JONMYyCKaeTcs.

10.4.2; Inuna npsaMoro yvactka TpyGONpoBOAa ecTh paccTosinye
MeXAy GAHXaHUHMH TOPUEBHMH MOBEPXHOCTAMI CYKaIOuero ycrpoii-
CTBAa H MECTHOrO CONPOTHBJIEHHS.

10.4.3. B TabGauunax NpHJIOXKEHHs 5 NpeACTaB/eHbl 3HAUEHHS HeOO-
XOAHMBX MHHHMaJbHBIX AJIHH IIPAMBIX YYacTKOB TPyGompoBojia mnocie
Pas3HYHBIX MECTHBIX COMPOTHBJECHHH C yYETOM COOTBETCTBYIOWIRX RO-
TIOJAHHTEbHBX NOrpPemHocTell 8o, » BOSHHKAIOUIHX IIPH COKpAalIeHHH
JAAMH NPAMHX YYacTkoB. JTH NorpellHocTH apudMerHuecku pobaBasi-
I0TCA K NMOTPelHOCTH KodddunueHTa pacxoga. IIpH AJNHHAX NpSMEIX
YYacTKOB, MPeBHIIAIOMHKX HX TabAHuHBe 3HAYCHHE, AAHHAA MOrpell-
HOCTb npeHeGpexkuMo Mana. [lpu ucmonb3oBaHHH Tabauu npHioKe-
HMs1 5 JOMyCTHMa JNHHeNHAA HHTePIIONALHS.
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10.4.4. lns MeCTHHX COMpPOTHBJIEHHii, e NMPHBEJEHHHIX B HACTOfi-
mux IlpaBuaax, Heo6xoAHMO BHOHpPaTh AJHHY NPAMOro y4acTka He
menee 100 Dyy HiIH yCTaHABAMBATH CTPYSBHIPSIMHUTENbD.

10.4.5. YcraHoBKa CTPyeBHNPSAMHTENER C LeNbI0 YMeHbUIEHUS HeoG-
XOAMMBIX IJHH NPAMEIX ydyacTKoB TpyGonpoBofa mesnecoobpasHa TOJb-
KO TOCJe MECTHBIX CONPOTHBJIEHHH, CO3JalOlIHX BHXPEBOH NOTOK (Ha-
npumep, rpynna KojeH B pasHslX miaockocrsix). HanGonee sddexrtus-
HBIM SIBJISIETCH TPYOUaThii CTPYeBHINPSMHTENb, KOTOPHi o6najaer
H HaUMeHbIIMM THAPAaBAHYECKHM CONpPOTHBJIeHHeM. Ero usrorasinBaior
u3 TpyOoK AJHHON He MeHee 2 Dy, PaCNOJIOKEHHBX NMapaielbHO Apyr
APYTY H paBHOMEPHO MO ceyeHHIO TpySonpoBofa. BryTpenunit nuamerp
Tpy6oK noMxKeH GbiTh He MeHee 1/8 Dy npu ux uncne 19 u Gonee.

CTpyeBHINPAMHTEb A0JIKEH OTCTOATh OT OMMXKalillero K cyx)aloute-
My YCTPOHCTBY MECTHOIrO CONDOTHBJIEHHA Ha PaCCTOAHHH He MeHee
20 Dy,.

HanMenblras nonyctuMas HJHHA NPAMOro yyactka TpyGolpoBoxa
MeXJ1y CTPYeBHNPAMHTENEM M CyxKalolHM ycTpoiicTBoM paBHa 12 Dy,
npu m<<0,2 u 20 Dy, npu m>0,2.

10.4.6. Peryaupyiouiyio TpyGONpoBOAHYIO apMaTypy PeKOMeHRyeTcs
ycTaHaBJIHBATb 3a CyxKawomuM ycrpoiicteoM. HMcnosb3oBath 3anophyto
apMaTypy B KauecTBe pPeryJHpYIOuled He peKOMeHAyeTcs.

10.4.7. HonyckaeTcsl yMeHblIEHHe PacCTOsSHHA MeXAy ABYMs 6.u-
XKallIUMH K CyXaioluleMy yCTPORCTBY MeCTHLIMH CONPOTHBJIEHHIMH 3a
CYeT COOTBETCTBYIOLUIEro0 yBe/NHUeHHS RJHHBl MPAMOTO y4acTKa MeXAY
CYKaIOUIHM YCTPOHCTBOM Y GUIHXKANIIHM K HeMy MECTHHIM CONpPOTHBJIE-
HHEM.

10.4.8. Ecan paccrosinHe MeXAY eAHHHYHBIMH KOJIEHaMH TNpeBHI-
wraer 15 Dy, TO KaXK/J0€ H3 KOJIEH CYHTAIOT OJHHOYHBIM.

Ecnu paccrosiHHe MexAy KoJdeHamu Menbuie 15Dy, TO AaHHYIO
IpyNny KoJieH CYHTAIOT KaK OAHO MECTHOe CONPOTHBJEHHEe AAHHOIO TH-
na (npunoxenue 5). IlpHyeM BHYTPEHHHit paRHyC KPHBH3HE KOJIEH
nonxeH GHITH paBeH HIH Gonble AHaMeTpa TPy6onpoBoaa.

10.4.9. Ecan 6amxafilunM K Cy»KalouieMy yCTPOHCTBY MECTHBIM CO-
TIpOTHBJIEHHEM siBNsieTcs (popkaMepa (eMKocTh GoJibllIOro AHaMerpa),
TO npH BHIOOpe MPAMOro yuacTKa pacloJiOeHHble nepel Hell MecTHHe
CONMPOTHBJIEHHS HE YYHTHBAIOTCH.

10.4.10. CokpauleHHass AJHHZ OPAMOro yyactTka Nepej CyXKakollHM
YCTPOHCTBOM AJA J1060T0 THIIA COMPOTHBJEHHH, KPOMe THJAbL3B TepMo-
MeTpa, JoJIHa 6biTb He MeHee 10 Dy,

10.4.11. Korga Ha Tpy6onpoBoJe Pacmno/IOXKeHO IOCJel0BATebHO
HECKOJbKO CyXKalOUIHX YCTPOHCTB, TO PacCTOSHHE MeXAY HHMH BbGH-
patoT no npuioxKeHHo 5. COKpalleHHs YKa3aKHBIX AJWH NPIMBIX y4acT-
KOB He JAONYCKaeTcH.

10.4.12. Ecnu nepel cy>XalOWHM ycTPOMCTBOM IOCAEA0BATENbHO
PacroJIoKeHO HECKOJIbKO MECTHHX CONpPOTHBJAEHHH, TO AJIHHA NMPSAMOFO
yuacTKa ONpefensieTcs JHIb ABYyMS NOCNeAHHMH MECTHHMH CONPOTHB-
JeHHSMH (3a HCK/IOYEHHeM THab3bl TepMoMetpa). [Ipuuem paccrosnuie
MEXIY CYXallHM YCTPOHCTBOM H OJHKAHLWHM K HeMY COMpPOTHBJE-
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HHEM HaXOAAT M0 NMPHJIOKEHHIO 5 IPH COOTBETCTBYIOMIEH ZONOJHHTE b
HOMl MOTPEeIIHOCTH H3MepeHHs, a HeoOXOAMMYI0 HaHMEHBUIYIO IJIHHY
npsiMoro TpyGompoBoZa MexAy AByMs GJHXAHUIHMMH K CyXaloulemy
YCTPOHCTBY CONpPOTHBJIEHUAMH BHGHPAIOT MO NMPHJIOXKEHHIO 5 AJas HaH-
6oJsiee yAaNEHHOro H3 JABYX COMPOTHBMeHHH. [l MPOMeXYTOUHHX 3Ha-
YeHHH m DONOJHHTEbHYIO NOrPelIHOCTh BHOHPAOT N0 GaHXadieMmy
GoabiieMy TaGJIMYHOMY 3HAYEHHIO M [Js COOTBETCTBYIOIEH BeaHuH-
HH L;/Dgg.

Tipamep. [To HanpaBJeHHIO TOTOKA PACHOJIONKeHM CHadaja rpynna KoJieH B pa3-

HHX IJIOCKOCTHX, 3areéM TPOMHHK M CyXKaiollee yCTpoiCTBO ¢ OTHOCHTEJbHOM TJO-
magsio m=0,38. Has m=0,40 npu &, L =0 Tpe6yeMoe pAaCCTOSHHE MEXKAY Ccyxalo-

MMM yCTPOACTBOM H TPOMHAKOM cocTaBHT 20Dy, a MeXIy TPORHHKOM I rpynnoi
KoneH — 30Dy (npmaoxkenue 5). O6uee paccrosinue pasHo 50Dgg. ManHoe paccTosHHe
MOXHO COKpaTuTb X0 40Dgy C y9eTOM HONONHHTENbHON NOrPellHOCTH 6% =+0,50

(npunoxenye 5, m=0,40 npu L;/Dap=10).

11, TPEBOBAHMA K AUDMAHOMETPAM U UX YCTAHOBKE

11.1. O6uine Tpe6opanus

11.1.1. 3anoaxenne aHpMaHOMETPa YypaBHOBELIHBAIOIIEH KHAKO-
CTBIO, €r0 MOHTaX H NMOAKJIOYeRHe K COeAHHUTENbHEIM JWHUAM NS U3-
MepeHHs Nepenaja AaBJEHHs HA CyKalouleM ycTpoficTBe clepyeT mpo-
H3BOJAHTb B COOTBETCTBHM C PDYKOBOACTBOM IO MOHTAXY H JKCNJyaTa-
uHH npubopa, a Takxe no TpeGoBaHHAM HacrosiiKx [IpaBua.

11.1.2. Buifop audpManoMeTpa IO MapaMeTpaM OKpyXaloileil cpe-
JAH H ero NpHMeHeHHe AJs 3aflaHHHX PpabOyHX YCJOBHf H3MepeHHs
pacxona JMOJIKHB COOTBETCTBOBaTb TPeGOBAHHAM TEXHHYECKOH JOKY-
MeHTaJKK 3aBOAAa-H3rOTOBHTES.

11.1.3 [HonyckaeTcs NMOAK/IIOYEHHE K OXHOMY CYXalQUIEMy yCTpOfi-
CTBY ABYX H 6oJee AHGMaHOMETPOB,

B cnyyae npuMeHeHHs] HHTeTPHPYIOIHX AHPMAHOMETPOB OXHOBDE-
MeHHast HX pa6oTa He AoNyCKaercs.

Jonyckaercs NOAKIO4eHHEe COENHHHTENbHBIX JHHUA OXHOr0 AudMa-
HOMETPa K COEeAHHHTEJbHHM JIHHHAM APYroro gudMaHoMerpa.

Honyckaercss noAKMOIeHHe MaHOMETPa K «IUIIOCOBOHA® MMMNYJbLCHOM
JHHMM AH(pMaHOMETPA, eclH 3TO He OKA3HBAeT BJHAHHA Ha Npolecc
H3MepeHus.

11.1.4. CoepuunTenbHble JIUHUH A5 NOLKIIOYEHHS 3JEMEHTOB TeJle-
MeXaHHKH JOJKHH GHITH IPOJIOKEHH OTAENbHO OT APYTUX COeAHHHTEb-
HHX JIHHHH.

11.1.5. CoepuHHTeNbHblE IHHAH JO/KHB GHITh TIPOJIOXKEHH! 10 KpaT-
yafillleMy PacCTOSIHHIO BEPTHKaJbHO MJH C YKJOHOM K TOPH3OHTAJH He
menee 1. 10. [lnnna nHHAA He HOJIXHA NpeBHIIATh HauGoJbLIeH Aomy-
CTHMOH AJIHHH, YKa3aHHOH B PYKOBOACTBE IO MOHTaXKY H 3KCIAyaTalnu
napMaBomeTpa.

11.1.6. Coenunurenbibe JHHHH AO0JKE OHTb 3allHUEHB OT AefiCT-
BHSl BHEIIHHX HCTOYHHKOB TEMNa UJH X0JO0LA.

11.1.7. Ilpn n3mepenun pacxoga ropsidero seinectBa (#>=100°C)
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HeoGXOAHMO ofeclieyHTh PaBEHCTBO TEMNEpaTyp B 06eHX COeXHHHTEb-
HBIX JIHHHAX,

11.1.8. Coepunurennysie JUHHH JOJKHE MNPOKNaAHBATBLCA TaKUM
06pa3oM, yTOOLl HCKJIKOYHTh B HHX CKOIVIGHHE BO3AYLIHHX NY3biPbKOB
(npH H3MepeHHH PacXOfa JKMAKOCTH) K KOHAeHcaTa (IPH H3MepeHHH
pacxoja rasa WiH napa). Jlns aTHX uelleft Ha coeAHHHTENbHEX JHHHAX
PEKOMEeHAYeTCA yCTAaHABJHBATh ra30COOPHHKH HJIH OTCTOHHBIE COCY/HL

11.1.9. TIpu usmepenns pacxoia arpeccUBHBIX CpeJ Iepelada u3Me-
pAeMoro faBJeHHs OCYLIECTBJAETCS Yepe3 PasfesHTEbHYIO XHAKOCTD,

Puc. 9. Cxembl COenHHHTeJbHHIX JIHHH{ Dpn H3MepeHuH pacxola rasa

1 — cyxawouiee yerpoeTpo; 2 — NPOAYBOYHLIN BeHTHAL; 3 — BENTHAb; 4 — andua.
HOMeTD; § — OTCTORHBIA cocyn

3ajuBaeMyio B AnpMaHoMerTp. JlaHHAs XKHAKOCTb CJAYXKHT JUIA 3an(HThI
BHYTPeHHHX WOJOCTeH JRHPMAHOMETPOB OT BO3AEHCTBHS H3IMepseMoH
cpelBl. B aTOoM cayuae B yyaCTKM COEAMHMTEJbHBIX JIHHHH , MeXIy
AHGMaHOMETPOM H CYXKAIOWHM YCTPOfiCTBOM MOAKMIOYAKOT DasfesH-
TeNbHBIE COCYIBL.

KoHCTpYKUHH Da3fAe/HTENbHBIX COCYROB H CXeMBl HX YCTaHOBOK
cienyer BuGupars no FOCT 14320—73.

11.2. TpeboBauus K COCAMHNTENBHEIM JHHHAM AJH [a308

11.2.1. I1pn uaMepennu pacxofa rasa gupMaHOMETP pPeKOMEHLyeTCst
yCTaHaBJHBaTh BHIUE Cykamwulero ycrpoictBa (puc. 9,a). B cayuae
yCTaHOBKH JH(MaHOMeTpa HMXKE CY2KAOH(ero YCTPOHCTBA B HH3MIHX
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Puc. 11, CxeMpl cOBAHHHTENBHBIX JHHHE IS H3MEPEHHSt pacxoda KIHIAKOCTH:
§ — cymaoliec ycrpofictso; 2 - NPONYBOUMBIE BeHTHAL; J — BEHTHAb, 4 — audmavomerp, J — oT-

croftubil#t cocya; 6 — rasocGopHHK

Puc. 12. Cxempl coeguuu-
TeJbHBIX JHHHE [UpH H3ME-
peHNH pacXoia HKHAKOCTH!
I — cymatomee  ycrpofieTeo;
2 — nponyBOYHBIE BEHTAb;
3 — rasocGopHiK, 4 -= n1HdMa-
HoMerp. 5~ BEHTHAB, 6 — OT-
CTOHHBIN COCYX, 7 — pasaens-
TeakHbit cocyy; 8 ~ KoHT-
pONBHKIA BEHTHML
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TOYKaX COeIHHHTEJbHBIX JHHHH HOJIKHH INDEAYCMATPHBATBhCA OTCTOM-
HHe cocynu (puc. 9, 6).

11.2.2. lnst ropu3OHTaJbHHX TPYGONPOBOAOB COEAMHHTE/bLHHE JH-
HHA cJeiyeT- NOAK/II0UAaTh K BepxHefl MOJIOBHHE Cy3KAaWOLIero ycrpoit-
CTBa.

11.3. TpebGoBaHHs K COeHHHTeJbHHM JIHHHAM AJsi BOAAHOTO mapa

11.3.1. Ilpu usmepeHun pacxoia napa HAoJXKHO OHTb obGecneyeHo
NOCTOSTHCTBO H PaBeHCTBO YPOBHeH KoHJeHCATa B OGeHX COeXHHHTEJib-
HHX JHHHAX. DTO NOCTHraeTcs YCTaHOBKOH B HENMOCPeACTBEHHOH G6JiH-
30CTH OT CYXalollero ycrpofictTea YDPaBHHTENbHHX KOHACHCAIHOHHHX
COCYZOB, KOTOPHE BMeCTe C y4acTKaMH COeJHHHTENbHHX JIHHHA Mexny
COCYaMH ¥ AHMAHOMETPOM 3ANOJHAIOT KOHAeHcaToM (Bonoit).

O6a cocyna, a Takke GOKOBHE OTBEPCTHS B HHX JOJXHbI Haxo-
OHTbCA HA OAHOH BHICOTE; /IS BePTHKAJbHHX TPyOONpPOBOLOB GOKOBHIE
OTBEPCTHA B COCYAaxX JAOJIKHH pacliolaraTbCs B INIOCKOCTAX BepXHero
OTBEpCTHA AJsi 0T6OPA faBJIeHUs B CyXKalollleM ycTpoficTe.

Tpy6xn, coefnusioNine cyxaloiee ycTpoficTBO ¢ COCYAaMH, Ha yya-
cTKax BOJH3H COCYXOB JOJKHH PACHOJaraThCsi FTOPH3OHTAJBLHO H HA OJ1-
fioM ypoBHe. DTH TPYOKH A0/XKHb OHTh TEPMOH30JAHPOBAHHL.

11.3.2. Tunbl 4 OCHOBHEIE MapaMeTPH YPABHHTEJbHHIX KOHIEHCall-
OHHBIX cocynoB npusegens B FTOCT 14318--73,

11.3.3. JudManomerp ciefyeT pacnoJiaraTb HHXKe CyXaloulero
ycrpoiictBa (puc. 10, a).

Tlpu P>2 xrc/cM? pomycKaercs yCTaHOBKa JAH(MaHOMeTpa Bbhiilie
cyxarouiero ycrpoiicrtBa no puc. 10, 6 (naHHag cxema NPUMEHHMa Tak-
e TPH PacroNoXenn¥ AHPMAHOMETpa HHXe CyXKalomero ycrpofictsa
HA paccrosiHHu He Gogee 1,5 M). Cxema, npuBemeHmas Ha puc. 10, s,
JomyctuMa npH P<C2 krc/cM? B pacCTOAHHH MeXAY TPYOGONPOBOAOM
# cocyfaMH He 6osee 4 M. IIpu 3ToM TPyOKH, COeAHHSAIOUIHE CyXKalollee
YCTPOHCTBO € COCYAaMH, TOJNKHH HMEeTh BHYTPEeHHHI AHaMeTD He MeHee
25 MM. Yxa3aHHBle TPYOKH, a TaK¥Ke COCYAbl NOJKHBl GHTH TEPMOH30-
JIMPOBAHEL

11.4. TpeGoBaHuA K COCAHHUTENLHEIM JIMHHSAM AJS KHUAKOCTEH

11.4.1. I1pn u3MepenHn pacxofa XKHAKOCTH AHDMaHOMETD PEKOMEH-
AyeTcs yCTaHaBIHBAaTb HHXKe CyXalollero ycrpoiictBa (puc. 11, a).
CoeauHuTeNbHEE JIMHHH HA BCeM CBOEM INPOTAXKEHHH JOJIXKHBI HMETb
YKJIOH B OJIHY CTODPOHY.

Ecax Xe OZHOCTOPOHHHH YKJ/IOH COeJHHHTENbHBIX JHHHA HeocyIle-
CTBHM, B HaHBBICHIHX TOYKAX OTHEJbHHX yYacTKOB (CTymeneil) JHHHRA
cJleflyeT ycTaHaB/JuBaTh radocGopuuku (puc. 11, 6).

B cayyae pacnosoxeHHs AHPMaHOMETPA BHIIE CYXKaIOLIEro YCTPoil-
CTBa B BHICIIHX TOYKAaX JIMHHII TaKke HeOOXOLHMO MOMemntarh raszoc6op-
HHKH (pHC. 12, a).

11.4.2. JIns ropH3oHTalbHBIX TPYGONPOBOAOB COEJHHHTEJBHHE JIH-
HHH CJeAyeT MOAKMIOYaTh K HHXKHEH TIOJIOBHHE CY2Kalollero ycrpoii-
CTBa.

11.4.3. Ilepen AHOMaHOMETPOM PEKOMEHAYeTCH YCTaHaBJHBATh OT-
CcTOfiHEE COCYAH (Ha cxeMmax NOKAa3aHH NYHKTHPOM). YcTaHoBKa CO-
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cyZoB o0s3aTeNbHa, €CAH H3 MH3MepsAeMOH JKMAKOCTH BHNaAaT
OCaJKH.

11.4.4. Tlpy u3MepeHHn pacxofa FOPAYHX MKHAKOCTEH B COeLHHH-
TeJIbHble JIHHHH CAEJYET BKJIOYaTb YPaBHHUTEJbHHEE COCYAH, o6ecneuu-
BaOlHe PABEHCTBO IVIOTHOCTER XHAKOCTH B TPY6ax, COeAHHSIOLHUX CO-
cyan c npuGopoM. O6bem BHyTPeHHeH NOJIOCTH KaXKAOT0 COCya A0JKEH
6HITh He MeHee 06beMa XKHAKOCTH, NepeTeKalouiel B3 cocyna B npuGop
NIpH H3MEHEeHHH ero NOKa3aHUHi OT HyAs A0 MakCHMyMa.

KOHCTpYKUHS H OCHOBHHE NMapaMeTpPH YPaBHHTEJALHHX COCYAOB AJs
x)unpkoctei npusenens B FOCT 14319--73.

Brulovenne cocyloB B JHHHH IIPOM3BOAAT 10 pHC. 12, 6, npHueM
AJsl BePTHKaJIbHBIX TPYyGONpoBOROB GOKOBHIE OTBEPCTHS B COCYAax
H NPHMBIKAIOIHE K HHM yYacTKH TPYGOK KOJIKHbI GBIT PACHOJIONKEHH!
Ha OJIHOM YPOBHe, COOTBETCTBYIOLIEM HHXKHEMY OTBEDCTHIO 1151 H3Mepe-
HHs Nepenaza AABJIEHHS B CyXKalollleM YCTpPoiCTBeE.

Tpy6ka, coenHHsIOHIas COCYA C BEPXHHM OTBepcTHeM Ajas orGopa
DaBJ/eHHs, NO/IKHA GEITh T€PMOH30JHPOBAHA.

KOHCTPYKUHMSI COCYNOB H HX pacHoJioXKeHHe NOJIKHbI ofecrneduBaTth
yhaJieHHe BO3AyXa (rasoB) H3 COCYAOB.

12. PACHET CY)KAIOLUETO YCTPOWCTBA

12.1. BuGop cyxaroutero ycrpofictBa H aAudMaHOMerpa.

12.1.1. TIpu BHOope cyxamouiero ycrpofcTBa Heo6X0OUMO PYKO-
BOJCTBOBATHCA CAEAYIOUIHMH COO0paXKeHHSAMH:

norepsi habjeHHs (3HepreTHYeCKHe IIOTEPH) B CYXKAIOUHX YCTPOH-
CTBAX YBeJHYHBAeTCA B CJeAylollefl HOCAedOBAaTENbHOCTH: Tpy6a Ben-
TyDH, AJHHHOe collo BeHTypH, Xoporkoe comjo Beurypu, comio,
nnadparma;

NIPH OfIHHX H TEX e 3HAUeHHAX m W AP H IPOYMX PpaBHBIX YCJIO-
BHAX COIIO NMO3BOJISET H3MepsATh GOMbIUKI pacxol, ueM xuadparma,
A obecneunBaer 6oJiee BHICOKYIO TOYHOCTh H3MEDEHHS MO CPaBHEHHIO
¢ guadparmoil (0coGeHHO NPy MaJBIX 3HAYEHHAX M),

H3MEHEHHe WJIH 3arps3HeHHe BXOJHOTO NMPOMHIS CyKalollero ycr-
poficTBa B mpomnecce 3KCIJIYaTalNH BJIHSET HAa KOSOOUIMEHT pacxola
AnadparMb B 60JbLIeH crenenH, YeM Ha KOGh(HUHEAT pacxoaa comia.

12.1.2. Tun n pasHOBUAHOCTbL JHMaHOMETPA BHIGHPAIOT, HCXOAS H3
CEAYIOWHX COO6paKeHHH:

AHOMAHOMETP MOXKHO NDHMEHATb AJA M3MEPEeHHS PacXola TOJBKO
TaKHX CPej, KOTOPble YKa3aHEl B PYKOBOACTBE MO 3IKCIJIYaTaUHH AaH-
Horo npubopa (ecqH He NPOH3BOAHTCS HeNMPEPHIBHAS 3alllATa WYBCTBH-
TEJIbHOTO 3JeMenTa THOMaHOMEeTPa HIH He NPUMEHSIOTCS PasfesHTe ] b-
Hble COCYIH);

AHOMaHOMETpP, NOTPeGNAIOUHA 3JEKTPOIHEPTHIO, B CJyvae ero
YCTaHOBKH B 03Kapo- H B3PHIBOONACHOM NOMELIEHHH, K0JIXKEeH YAOBJeT-
BOPATb TPe6OBaHHAM COOTBETCTBYIOLIMX HOPMATHBHHIX JOKYMEHTOB;

MakcHMaJibHoe pafouee xaBJieHHe B TPYOONPOBOAe NMepef Cy:Kalo-
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UIHM YCTPOHCTBOM He AOJ/IKHO ObiTb 60Jblile MaKCHMaJbHOTO paboyero
JaBJieHHs, HA KOTOPOE PacCYHTaH AHDMAaHOMETP.

12.1.3. s cepufino BHNycKaeMHX AHGOMAaHOMETPOB NpeAesbHbIH
HOMHHAJbHLH nepenaj AaBJeHHA AHdMaHoMerpa AP, cienyer BHOGH-
paTh M3 CTaHAAPTHOrO psAAa yHced, ykaszauusx B NOCT 18140—77.
TIpu 9TOM HEOGXOAKHMO HCXOAMTE K3 CACAYIOWEro:

yeM GoJbllie Mepenas AaBjeHus AP,, TeM MeHplle HO/IXKHA OHITb
OTHOCHTEJIbHAsK MJIOWAAb M CyXKaloulero YCTPOACTBA A H3MePeHHS
3alaHHOrO pacxona. YeM MeHblie m, TeM BHLE TOYHOCTb H3MEPeHHs
3aaHHOTO pacxola K TeM GoJjbliie NOTeps MAaBJeHHs B CyXKaolleM
yCTpOHCTBE;

ecJIH 3ajjaHa JONYCTHMAf NMOTePs AABJEHUS Ha CyXKaloiieM YCTpoit-
c1Be, TO 32 HauOoJbllee 3HaueHHe AP, NMPHHAMAIOT TaKoe, NPH KOTO-
POM NOTepst AaBJeHHs ellle OCTaeTCA MeHblle xonyctHMoif. B Tex cay-
"asx, KOTAa NoTeps AaBJEeHHA B CYXKalOLleM YCTPOHCTBE He HMeeT 3Ha-

eHHSl, mnepenaX AP, BHOHpAIOT TaxkuM, YTOOH 3HaueHHe m OblIO
GauskuM k 0,2 (nanbHefillee yMeHblieHHE OTHOCHTENLHOR TJOUWIAAM
1es1ecO06pa3HO TOJBKO [JIS YMEHbUIEHHS BJHAHMS yucaa PeltHoabaca
HJIH 715 yMeHblUIeHHs MOIPEIHOCTH BCJAEACTBHE COKPAIMEHHS RJHHLI
TPAMOro y4yacrka TpyGonposoaa).

12.1.4. Bepxuuit npenes HsmepeHuit AupMaHOMETpPa YyCTaHABAHBA-
10T IO 33JaHHOMY HauOOJblIEMy H3MepsieMOMY Pacxony Qmax TaK,
9066 Gauxaiiee 3Hauenne Qgp, Basitoe no T[OCT 18140—77, 6bin0
GoJblle 3Ha4eHHA Quax UIH PABHO eMy.

12.1.5. IIpH paciiHpeHHH 1HANa30HA H3MEPEHHS C MOMOLLBIO NOAKTIO-
9eHHsT K OLHOMY Cy»KalolieMy yCTPoHCTBY JBYX AubMaHOMETpoB IH-
anasoH NMOKasaHHH N0 WKaje OXHOTO MpHOOpa NPHHHMAIOT PABHBIM
0—100 %, apyroro — 0—30 %.

TlpenenpuHil HOMBHAJABHHH Nepenak gaBjeHds Mpubopa co LIKaJIO
0—100 ¢, spGupawoT, ucxoas u3 tpebosanmf n. 12.1.3. Jas npubopa
co wxaaoft 0—30 % HoMHHAJbHBI Nepenaj AaBIEHASA, COOTBETCTBYIO-
i orMerke 30 %, npudumaior paBHuM 0,09 npepespHOro HOMHHAJb-
Horo nepenafa npubopa co wxaaok 0—100 %.

12.1.6. Ecan nudMaHOMeTpH HMEIOT pasHHE CTAHAAPTHHE 3HAYeHH
APy 1 Qup, npuueM Qup, <Qm, # APy, <APg,, TO Cyxaloulee ycTpoit-
CTBO PACCYHTHBAIOT MO napamerpaM APy, H Qup, . Tlokasanus pudma-
#oMerpa c napamerpamu APy,, Qup, YMHOXAIOT HA NONPABOYHBI MHO-
xKHTeNb Ko, OnpenensieMHlil 10 BHPaXeHHIO

anlsq . APM
Ke= gzl e (1%

rje e; H g HAXOXAT COOTBETCTBEHHO ANt APy, # APy,.

12.1.7. Eciv  nonpaBounnii MHOMXWTEJb He BBOAWTCAY TO IOI'pell-
HOCTb NOKa3aHHR AHpMaHOMeTpa ¢ mnapaMerpaMu APy, # Qup,, 00y-
CJIOBNICHHAA €ro KJ1acCOM TOYHOCTH H NpeHeOpeXKeHHeM MHOXHTENf
K, (B npouenrax Qup, ), onpeaensior no gopmyae
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. Q
Spp= (0,018 75+ | Kq—11)~—"100, (157y
upy
rie S,,&—,m— KJIacC TQUHOCTH (MO pacxopy) AHdMaHOMeTpa.

IMpumevanne TpeGosaunus n. 12.1.5—12.1.7 sHnoAHHME, ecan o6a Audra-
HOMETpa pacCyHTaHul nO OAHOH u ToH ke paGoueil popmyJse pacxoxa.

12.2, Pacyer AuaMeTpa OTBEPCTHsS CYXKalOUIEro YCTPOHCTBA IJif H3-
MepeHHs pacxona rasa

12.2.1. Tlpu pacuere KMameTpa OTBEPCTHs CYyXKawLlero ycTpoAcTBa
JJIsi M3MEPeHHsi PAcXOfa rasa B HOPMAJbHHIX YCJOBHAX HEOOXORWMBL
cllefiyIoliHe HCXOARBE AAaHHBE *;: MaKCHMAJbHBI PacXol rasa Qrox max,
CPe/iHHH PAcXOJ ra3a (Qmon cp; KOMIIOHEHTHHI COCTaB rasa HJH IJIOT-
HOCTb NIPH HOPMAJIbHBIX YCJIOBHSX Qpom; TEMIiEpaTypa rasa f; usbHTOY-
HOe JaBJieHHe NIOTOKAa rasa py; 6apoMeTpuHueckoe AaBJIeHHE OKPYXKaio-
eA cpeflbl ps; RONMYyCTHMas NMOTEPst AaBJEHHS Ha CYXKAlOWEeM YCTPOii-
CTBe NIPH MaKCHMaJbHOM pacXxofe rasa Ppy; BlaXXHOCTh ra3a OpH pa-
Boynx ycnosusax ¢ (uau f); auaMerp rpybonposopa D; mMarepuana tpy-
GonpoBoAa H CyXalollero ycTpoiicTBa. B KauecTBe NapaMeTpoB Py, D,
Z, Quom, @ (HAM ) MOTOKA rasa NPHHHMAIOT HX YCPeLHEHHbIe 3HaYeHHs,
HCXOAS H3 YCJOBHR H PeXHMOB pabOThl pacxoiOMepHOrO YCTpOficTBa.

12.2.2. Yenosauit nuamerp Tpy6onpoBoRa BHOHPAIOT B COOTBETCT-
BHH ¢ TpeGOBaHHIMH COOTBETCTBYIONIHX CTaHAAPTOB, HCXons H3 obec-
neyenns HeoOXoiuMoro uMcaa Pefinojabica AJf COOTBETCTBYIOIIMX OT-
HOCHTENbHHIX MJIOLAAEH CYKAIOWHX YCTPOHCTB.

12.2.3. OnpenensiloT HEAOCTAIOWIHE IJIsI PacyeTa NaHHBe, K YHCTY
KOTODHIX OTHOCATCS aBCOJIOTHBIE 3HAYEHHS TeMNepaTyphl H HABJEHHS
rasza; noxasatejb aanabarbl; KO3Q@PHIHEHT CXKHUMAEMOCTH H BSA3KOCTb
rasoBoro IoToKa MpH paboyHX ycJOBHAX; YHCIO PeffHONBACA; BHYTpEH-
HHil 1HaMeTp TpyGonpoBoAa npu paGouelt TeMmnieparype.

12.2.4. OnpegensioT NONONHKTENbHYIO BeauuuHy C mo dopmynam:

NPY N3MEepPeHHH pacxoja CyXoro rasa

Qom.np ‘/- puonT K
G 0,2109D? P (158)
TIpH HU3MEePEeHHH PACcXOAa CYXOil YaCTH BJIAXKHOro rasa
Cz — Qnou.inK V;; (159)

3,553D%*(P — ¢Pen max}

IMo BHuHcAeHHOMY 3HaYeHHIO C, OKPYIJEHHOMY A0 TpPeX 3HAayaliux
undp, 4 3aganHoil BeJHYHHE Pny MO HOMOrpaMMmaM (npuioxende 32
aas puadparM, npuioxeare 33, i conen H NMpHIoXKeHue 34 Aas co-
nen BenrypH) Haxoisit HCKOMoe 3HaueHHe APy H mpHOJNIKEHHOe 3Ha-
YeHHe m.

* Ilpysenennnie B [lpaBunax cnoco6u 8alaHMd WCXOMHBIX A4HHBIX H CXeMBl pa-
CyeTa CYXKAIOIHX YCTPOllCTB AJIA H3MEPEHH: DACX0Ja KaK ra30B, TaK H XXHIKOCTEfl
He ABAAIOTCHA eAHHCIBeHHBIMH, J.lonycxaeTca HCNOJIb30OBaHHe ,upyrux cnoco6oB 3ajlaHHsA
HCXOAHLIX KaHHBIX H APYTHX CXeM pacuyeTa.
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Ecnn uckoMast Touka pacnojioxkeHa MeXAy ABYMS KPHBHIMH APy, To
npanuManr Gaxxafiitee MeHbllee 3HadeHHe APz, a Nno HeMy NpH
TOM JKe 3HaueHHH C HaXOHNAT M.

3naueHust APy (CnyOLIHBle JIHHHH HOMOT'PAMM) HCHOJb3YIOT NpPH
pacueTe CyXKalOIEro yCTPOHCTBA B KOMIIJIEKTE C KOJIbLEBBIMH, KOJO-
KOJIbHHIMH, MeMOpaHHBIMH H CHIbGOHHHMH AHpMaHoMerpamu. Ilpu
NPHMEHEHHH IIOMJIaBKOBLIX AH(PMaHOMETPOB HCMOJL3YIOT 3HAUEHHS
APy (MyukTHPHHE JHHUHK), KOTAA NJIOTHOCT H3MEPSIEMOTO HNOTOKA Be-
mecTBa npu paGoyeM gasiexun P u t=20°C paBna 1000 kr/m3, sHaue-
HHA APy (WITPHX-NYHKTHPHBlE JHHHH) NpH o' =2000 Kr/mM3 H 3HaYeHus
APy (cnJouidble JIMHHHA), KOrAa @’ npeHebpexuMo MaJno. J[las npome-
XKYTOUHBIX 3Ha4YeHHH g’ NPOH3BOAST JHHEHHYIO HHTEPNOJSLHIO.

12.2.5. IlpoBepsitor  ycnoBHe Re>Remm (Re BHuHcasOT npH
Quon.cp) H, €C/IH OHO BHIMOJIHSIETCS, PACYET NPOLOJKAIOT.

12.2.6. BHuMCJASIOT C 4eTHIDbMS 3HAa4YallUMH UHbpPaMH BCmoMmora-
TEJbHYIO BeJHYRHY (m0.) TI0 BHIPaXKEHHIO

c
o 1/ AP
rae e — K03 (HIHEHT pacliHpeHus rasa, onpejensieMsiii 1Jisi BepXHe-
ro npefesbHOrO TNepenaja AaBJeHHs AubManoMerpa; AP — Hanb0Jb-
UK nepenan NaBJeHHS B CYXKalOIEM YCTPOHCTBE, COOTBETCTBYIOLIWf

HOM.OP-

I u3BeCTHBIX 3HAYeHHH Mq HAXOAST C YETHPbMs 3HAYAWIHMH
¢ pamMu m, TOCPEACTBOM LeJIeHHs BEJHUHHB Ma Ha COOTBETCTBYIOlUEE
3HayeHHe a.

12.2.7. Onpenensiior 3HaUeHHE &g, COOTBETCTBYIOLlee OTHOCHTENbHON
mwiomany m; npu rex xe AP (uau APy) H P H BHYHCASIOT PasHOCTh
e1—eo. Eciii 372 pasHocTh He mpesuimiaer 0,0005, To snaueHus m, H e
CYHTAIOT OKOHYATEJbHBIMH.

TIpy  &—e;>0,0005 BLIUHCASIOT BCOOMOTATENBHYIO BeJHYHHY
{ma), npH e2

(ma), = (160)

(ma)y=—C—, (161)

eV AP
K ONpEAENA0T 3HaueHHe Mg M COOTBETCTBYIOLlee eMY 3HauyeHHe g,
Iluxn pacuera nosropsieTcss RO TeX nop, NOKa He GYAET BHIOJHATBHCH
YCIOBHE gj41)—¢;<0,0005,
" 12.2.8. Tlo HaliieHHOMY OKOHYATeJbHOMY 3HAUYEHHIO M PACYETHBIH
MHaMeTp OTBEPCTHS CYXKalOllero yCTpoHCTBa ONpelensioT no ¢popMyle

dgo = 1?7' Vm. (162)

12.2.9. TlpoBepsiior npaBUILHOCTL pacueTa NpPH HaBgeHHBIX sHaye-
HHAX M, d ¥ g nOCpPeACTBOM BHuHC]eHHA pacXofa Quom.max, COOTBET-
crByiouiero APy (nau AP).
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12.3. Pacuer AuaMeTpa OTBepCTHS CYyXKaloWero ycTpoiAcTBa AJs
H3MepPeHHsl PacXona XHIAKOCTH

12.3.1. 3agator Heo6XORHMHE AJs1 pacyera JaHHEe:

P; ¢ u @’ (B 3aBHCHMOCTH OT Tuna nudmavomerpa), D, p wiu v.

12.3.2. BuGHupalor cyxaiwollee yCTPOACTBO, THI H PA3HOBHAHOCTh
NHGMMAaHOMeTPa, ero BepXHHH fpeaes HaMepeHHit Qup.

12.3.3. OnpenefsiioT npeaeNbHLEIH HOMHHAJbHbIH Nepenaj NaBACHHS
andMaHoMerpa. 3/ecb BO3SMOXHL ABa CJayvas:

1) 3apaHa xonycTHMas NoTeps AaBjeHus P’y B cyxaiolieM ycTpoii-
cTBe npi pacxoge Qmax.

OnpexnensOT AONYyCTHMYIO NOTepio AaBJeHus Py; npH pacxoxe Qup

Pn =P,ﬂ(an". 163
8 o Qmax) ( )
nOlIC'-{HTbIBalOT ﬂOHOJIHPlTeJlele BEJHYHHY Cil
_ QmV e,
Ci= 0,012520% (164)
- Qu np (155)

0,012520%) ¢

ITo BeIyHCIeHHOMY 3HauyeHHO Cj, OKPYIJIEHHOMY A0 TPeX 3Hayaliux
uMbp, 1 3alaHHOR BeJHYHHe Py, (mpunoxenus 32—34), Haxonpsr
ucKkoMoe 3Hayenue APy v npubankenHoe 3HayeHHe M (CM. BKJ.);

2) nonycTAMas moTeps AABJeEHHS Ha CyXawolWeM YycTpoficTBe He
3afaHa.

Onpenensior BCIOMOraTelbHYIO BeqHuHHY C, KAK YKa3aHO BHIILIE,
ITo womorpamme (nmpuioxeuus 32—34) Haxoast 3HaueHHe APy, co-
OTBETCTBYIOLee OTHOCHTeabHOH miowaiy m=0,2. Ecau npu satom ToOY-
Ka Ha JuHHH m==0,2, cooTBeTCTBYIOLIasA AaHHOMY 3HadeHuwo C, pacro-
Jlaraetcsi MeXAy ABYMS KPHBHIMH APy, TO NpHHHMAOT O6JauXaklliee
3xayeHne APy W OMpPefeJIfiOT COOTBETCTBYIOIllee €My 3HayeHHe NpH
TOM e 3HayeHHn C, a B cJayyae HeOGXOJHMOCTH H COOTBETCTBYIOULYIO
NnoTepIo AaBjeHHs Pgy.

Npumewanue Ecan npu nauvom C v m=0,2 oxasusaercd, 94To APy L0TKHO
6uiTt Goavuie 6,3 Krc/em? wiad Menowe 10 Krc/m2, To B KauecTse HCKOMOro 3Haue-
uns AP, npHHuMaioT cooTsercTBenHo 6,3 Krc/cm? wam 10 krc/M2 W mo ITOMY 3iave-
HHIO APy (c yuerom fAauuoro C) HaXofAT 3HaueHue m.

12.3.4. TIposepsitor ycaoBHe Re>Remin H, €C/IH OHO BHINOJHAETCH,
pacuer npoxoaxaior. Ecin Re<Remm, TO IPH NPHHATHX NapaMeTpax
pacxonoMepa H3MepeHHe JaHHBIM METOLOM HEBO3MOXHO.

12.3.5. BHIYHCASIOT ¢ 4YeTHIpbMs 3HAyalllKMH LH(pPaMH BCroMora-
TeJIbHYI0 BeJIHYHHY ma

ma= -2, (166)
Vap

rie AP — nauGoablunil Mepenaa JaBjieHHs B CY2KalollleM YCTPOIiCTBe, €O-
0TBeTCTBYIOIHA Qmax.
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JIns M3BeCTHHIX 3HAUCHHN ma HAXONAT ¢ 4UYeTHIPbMA 3IHAYAIUHMH
uHbpaMH m MOCPEACTBOM JNeseHHs BeJHUHHBI Mq HA COOTBETCTBYIOLiee
3HaYeHHe a.

12.3.6. TloncuuTHIBAIOT HCKOMOE 3HAueHHe JHaMeTpPa OTBEPCTHS
cyaKatolero ycrpoictsa

dpo=-2Vm. (167)
K¢

12.3.7. TIpoBepsilor NPaBHABHOCTh pacyeTa NpH HaHIEHHBIX 3Haye-
HHAX m, d ¥ g NOCPeiICTBOM BHIYHC/IEHUA pacXoAa Qmax, COOTBETCTBYIO-
niero APy (nn AP).

12.3.8. OcHoBHHE 3aBHCHMOCTH, HeOGXOAMMbIe IUIS pacyeTa Cyxalo-
IHX YCTPOHCTB H BBIYMCJIEHHS Pacxojfia, NMPH YCIOBHM H3MEPEeHHs BXO-
DAMMX B HUX BequuuH B cucreMe enuuny CU, npusemenn B npunoxe-
HuH 35. 3Havenus kosPpoHLMeHTOB K, npHBelleHbl B NMPHJIOKEHUH 36.

13. NOBEPKA PACXOQOMEPA

13.1. O6uine TpeGoBanus

13.1.1. TIpu noBepke HAXOAALLEroCs B IKCIVIyaTallHH PacxoioMepa
MOBEPHTENIO HeOOXOAMMO HMETh NACHOPT CyKalollero YCTpORCTBa,
nacnopr AupmMaHOMeTpa H NacnopT pacxonoMmepa.

13.1.2. B nacmopre pacxojomepa HOJIKH OBITh YKa3aHH!:

ZefcTBHTe/bHBle NMapaMeTpH paGoueil cpexsl (MJOTHOCTb, AaBJie-
HHe, TeMIlepaTypa, BA3KOCTb, OTHOCHTEJNbHAS BJIajKHOCTb) H MOTpell-
HOCTb HX H3MEepeHHS;

JAeHCTBHTEeNbHBIH HAUOONLIIMH, CPeHNil H HaHMEHbUIHA pPacXoi Be-
IieCTBa;

BepXHUe Npefe/bl H3MePeHHH IO PacXolly H mnepenany KaBJeHHs
JHpMaAHOMETPa, YKOMIIIEKTOBAHHOFO CYXAKIIHM YCTPOHCTBOM;

TEMIICPATypa MOMelleHHsl, B KOTOPOM YCTaHOBJEH JHGMaHOMeETp;

MaTepHan CyKalOUEero ycTpoiicTBa H KOPIyca KoJbLeBOH KaMephl;

MarepHas TpybonpoBoia;

cxema yyactka TpyGonpoBona Ha MJuHe 100 Dy, nepex cyxkaomum
ycrpoiictBoM H 10 Dy 32 HUM (N0 AMHe TPyGOMPOBOAE), HA KOTOPOH
yKa3aHul JeACTBHTeNbHBIE BHYTPEHHHE NHAMETPH OTAENbHBIX COCTaB-
HBIX YYaCTKOB TpyOonpoBoAa, MOTPELIHOCTh HX H3MEPEHHS H BCe MecT-
Hble conporuBnenus Ha Anune 100 Dy, ycTpoficTBa AUt CIyCKA KOHAeH-
cara M3 TpyGonpoBoia, pasMephl rHJb3El TePMOMETpPAa H €€ PaccTosiHHe
OT Cy>Kawlllero ycrpoicTaa;

IJIOTHOCTb ypaBHOBELIHWBAOUKeH XKUAKOCTH AHPMaHOMeTPA;

cXeMa CyXKalollero yCTPOHCTBA M y3J/1a ero KpEeJIeHHS ¢ yKa3zaHueM
OCHOBHBIX pa3MepoB (B TOM 4YHC/le — NeHCTBUTENbHOrO JHaMerpa
(leHTPa/IbHOTO OTBEPCTHS, Pa3sMEPOB KOJbLEBON KaMepbl H OTBEpCTHH,
COeHHAIOWHX ee C MOAOCTbIO TPyGONPOBOAA, BHYTPEHHEro AHaMerpa
KOpnyca KoJbleBoft KaMmepsl, cmnoco6 orfopa nepenafa AaBiedus
HAp.);

THI M pasMephbl pasjie/luTeJIbHHIX COCYZOB (NPH HX NPHMEHEHHH);
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cXeMa H pasMephl COeIHHUTEJbHLIX JUHHA C YKa3aHHEM Ha HHX 10-
NOJHUTeNbHHX NPHHALJIeXKHOCTeH (BEeHTHIEH, COCYAOB H T. I.);

MIOTHOCTS Pa3ReaHTEbHON KHAKOCTH.

[MTacnopr cocraBisier opraHAsalys, IKCIVIYaTHPYIOIIas PacXoLoMep,
B COOTBETCTBHH C CHCTEMOH Be/lOMCTBEHHOTO METPOJIOTHYECKOr0 KOHTPO-
JiISl 32 Cpe/lICTBAMH H3MepeRHil, YCTaHOBJIEHHOR IJf JaHHON OpraHM-
3aUHH,

Ecau pannble macropra Ha pacXOJOMEpP CBHAETEJbCTBYIOT O Hapy-
utenny tpe6oBaHuil Hacrosiuux I1paBnJ, To pacxoaomepHoe ycTpo#cTBO
O6pakyloT 1 najibHeillyIo ero NOBEPKY He NPOBOAMAT.

13.1.3. Ilpn nsmeneHun paGouHX YCJOBHA H OTKJIOHeHHH paGounx
napaMeTpoB NMOTOKA, a TaKXKe reOMEeTPHYECKHX NapaMeTpoB cyxalolle-
ro ycrpoficTBa H TPyGonmpoBoAa OT yKasaHHbIX B Nacnopre npeanpus-
THE, 3KCNJYaTHPYIOluee PAcXoROoMep, AOJIXKHO NPEAbABHTb €r0 Ha MOB-
TOPHYIO NOBEPKY.

13.1.4. I1pu nepBuuHOi NOBePKe pacxojaoMepa cyxalollee ycTpoficT-
BO He NOBEPSIIOT, eC/H K HeMYy NpHJOXKeH Hacnopr. B atom ciyvae op-
TaHH3alHs, SKCIIyaTHPYyOILas PacxoJOoMep, LO0JXKHA NPeAbABHTL aKT,
yCTaHaBJHBAOUIMIl COOTBETCTBHE CYyXKaloliero YCTPOHUCTBA AaHHBIM
nacnopra # TpeGoBaHufM Hactosliux ITpasi.i.

13.1.5. Tlpn noBgpke AudMaHOMETPa B KOMIJIEKTE C CYXKaIOUHM
ycTpoHCTBOM HAa 3aBONE-H3TOTOBHTeJE MOBEPHTEN0 HeOGXOLHMO:

HMeThb MaclOPT CyKaloUero yCcTpoicTBa H facnopr AxudMaHomerTpa;

ApPOBEPIITL COOTBETCTBHE AONOJNHHTEJbHLIX NpHHAAJEXKHocTell pac-
xoioMepa TpeGoBaHusiM Hacroauwux I1pasun;

NpoBepuTh AHPMAHOMETD Ha COOTBETCTBHe TPeGOBAHHAM HOPMATHB-
HO-TeXHHYECKOH AOKYMEHTAaIHH.

NMpunmevanus:

1 Tipn KoonepupoBaHHOM NPOH3BOACTBEe AMPMAHOMETPH K CyXKalollie ycTpoiicT-

Ba NOBEPAIOT Pa3fenbHO.
2. Tlpu6opbi ¢ yHHPHUUHPOBAHHEIMA BXOAHHMH W BLIXOAHBIMH CHIHAJavH TaKhe

NMOBEPAIOT PasjesbHo.

13.2. IoBepxka cy:xalouero ycrpokicTsa

13.2.1. AnaMerp UMAHHAPHYECKOH YaCTH OTBEPCTHS AHadparMul
c/lelyer U3MEepPsATb HE MeHEe YeM B YeThipeX RHaMeTpaJbHBIX HaNpas-
JIeHHsAX, a comjla ¥ conyia BeHTypn — B JByX NMONEPEYHBIX CEYEHHSHX
H HE MeHee YeM B YeTHIPEX KHaMeTPaJbHHIX HANpaBJeHHsX.

Jis uaMepenus AuaMeTpa ciefyeT NOJb30BATLCA HHCTPYMEHTOM,
MOTPEIHOCTh KOTOPOrO He HOJKHa npeBwinarb 1/3 nonycka Ha
AHaMeTp.

13.2.2. OcTpoTy BXoAHONH KDOMKH JAHadparMsl MPOBepsAIOT, pac-
cMaTpUBasi KPOMKY ITPH PACCesAHHOM XHEeBHOM HJIH HCKYCCTBEHHOM CBe-
te. [InapparMy ycTaHaBNMBAIOT HAKJOHHO mox yrioM 45°. Kpomxy
CYHTANOT OCTPOH, €CIH NpPH TAKOM OCBEILleHHH oHa He OJaecTHT.

13.2.3. Hannune 3ayceHues u 3a3y6pHH HA KPOMKax OTBEDPCTHS
Anadparmbl WK COMJA BHIAB/AIOT BHEUIHHM OCMOTPOM.

13.2.4. HenJIoOCKOCTHOCTb BXOMHOTO TOPLA CYXKalOLUIEro yCTpPOiCTBa
NpoBepsOT NPH MOMOULH JIEKaJbHOH JIHHEHKH H Habopa ILynos.
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13.2.5. [podunbHyio 4acTb OTBepCTHs COmaa HIH comnia Beutypu
NPOBEPAIOT NO WaG/oHY B YeTHPeX PaBHOOTCTORMIHX AHAMETPalbHHX

HAIIpaBJIEHUAX.

13.2.6. UncroTy nosBepxHocTeH CyxKalOlIero yCcTpocTBa Onpeaensior

npohHAOMETPOM HJIH MO 06pAaslaM YHCTOTH MOBEPXHOCTH.

13.2.7. IloBepKy CpeACTB H3MepeHHH, BXOAALIHX B COCTAaB PacXoxo-
MEPHOTO YCTPOHCTBA, NIPOM3BOMAT MO CYLIECTBYIOLLe# HOPMaTHBHO-TEX-
HHYECKOH NOKyMeHTAallHH Ha MeTOABl H CPeJCTBA NMOBEPKH 3THX CPEACTB

B3MepeHH#.

TIIPHJIO)KEHHE 1
3nauenus ay RA8 AHagparM c yraoswiM cnocoGom oréopa AP

SHavenns @, npH Re, paBHom
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I podosxcenue

m?

3naverns ay npd Re, paBHOM

10¢ 2 10¢ 310 5.10¢ 108 108 107
0,3500 0,592 0,793 0,769 0,759 0,751 0,735 0,735 0,734 0,734
0,3600 0 600 0,798 0,774 0,764 0,756 0,749 0,740 0,738 Q) , 738
0,3700 0, ,608 — 0,779 0,770 0,761 0,753 0,744 0,743 0 742
0,3800 O 616 — 0,785 0,775 0,766 0,758 0,749 0,747 0,747
0 3900 0,624 — 790 0,780 0,771 0,763 0,754 0 752 0,752
0 ,4000 0 ,632 — 0 79 0,78 0,776 0,768 0,758 0 ,757 0,756
0,4100 0 640 — 0 802 0,791 0,781 0,773 04763 0 761 O 761
NPHJIO)KEHHE 2
3uaveHus- kpkn AAA AHaGparM ¢ yriosuM cnocoGom orbopa AP
3navenus Ky ky s 3navennn kg k, nas
rHaMerpos D), MM, PaBHHX aAuaMeTpoR D, MM, DABHWX
m - m

50 100 200 >300 50 100 200 =300

0,050 1,0243 1,0188 1,0098 1,0049 0,200 11,0235 1,0151 1,0050 1,0005
0,055 1,0242 1,0186 1,0095 1,0046 0O 205 1,0235 1,0150 1,0050 1,0005
0,060 1,0241 1,0184 1,0092 1,0042 0 210 1,0235 1,0150 1,0049 1,0005
0,065 1,0240 1,0182 1,0089 1,0038 0, 215 1,0236 1,0150 1,0049 1,0004
0,070 1,0240 1,0180 1,0086 1, 10037 0,220 1,0236 1,0149 1,0048 11,0004
0,075 1,0239 1,0179 1,0084 1 0034 0,225 11,0236 1,0149 1,0048 1,0004
0,080 1,0238 1,0177 1,0082 1,0032 0,230 11,0237 1,0148 1,0048 1,0003
0,085 1,0238 1,0175 1 0079 1,0029 0,235 11,0237 1,014 1,0047 1,0003
0,090 1,0237 1,0174 1 0077 1 0027 0,240 1,0237 1,0148 1,0047 1,0003
0. ,095 11,0237 1,0172 1,0075 1, 10026 0 ,245 11,0238 1,014g 1,0047 1,0003
0,100 1,0236 11,0170 1,0073 1 0024 0 250 11,0238 1,0147 1,0047 1,0002
0,106 1,0236 1,0169 1,0071 1 0022 0 ,255 11,0239 1,0147 1,0046 1,0002
0,110 11,0236 1,0168 1,0070 1, 10020 0. ,260  1,0239 11,0147 1,0046 11,0002
0,115 11,0235 1,0166 1,0068 1 0019 0,265 1,0240 1,0147 1,0046 1,0002
0,120 11,0235 1,0165 1,0066 1 0018 0,270 11,0240 1,0147 1,0046 1,0002
0,125 1,0235 1,0164 1 0065 1, 10016 0 ,276  1,0241 1,0147 1,0046 1,0002
0,130 1,0235 1,0163 1,0064 1, 10015 0, ,280 1,0241 1,0147 1,0046 1,0001
0,135 11,0234 11,0161 1,0062 1,0014 0,285 1,0242 1,0147 1,0046 1,0001
0,140 1,0234 1,0160 1 0061 1,0013 0,290 11,0242 1,0147 1 0046 1,000t
0,145 1,0234 1,0159 1 0060 1 0012 0,295 1 0243 1,0147 1,0046 1,0001
0,150 1,0234 1,0158 1 0059 1 0011 0, 1300 1, 10244 1,0147 1,0046 1,0001
0,155 1,0234 1 0157 1,0058 1 0011 0 3056 1 0244 1,0147 1 0046 1,0001
0,160 1,0234 1 0157 1,0057 1 0010 0 ,310 1, 10245 1,0147 1 0046 1,0901
0,165 1,0234 1 0156 1,0056 1 0009 0 , 316 1, 10246 1,0147 1, 10046 1,0001
0,170 1,0234 1,0155 1,0055 1 0008 0 820 1 0246 1,0147 1,0046 1,0001
0,175 1,0234 1,0154 11,0054 1,0008 0 325 1, 10247 1,0147 1,0046 11,0000
0,180 1,0234 1,0153 1,0053 1,0007 0,330 1, 10248 1,0147 11,0046 1,0000
0,185 1,0234 1,0153 1,0052 1,0007 0,335 1 0249 1,0148 1,0046 1,0000
0,190 1,0234 1,0152 1 0052 1,0006 0,340 1 0249 1 0148 1 0046 1,0000
0,195 1,0235 1,0152 | 0051 1,0006 0 345 1 0250 1, ‘0148 1 0047 1,0000



M podonscenue

3navenns &, k, ans

nuamerpas D, MM, paBHbiX

3uauenus ky k. nas
AunameTpoB D, MM paBHuiX

100

200

100 200 300

SOOO
sEEas
;mowx
-
8
[}
g

1,0148
1.0149
1,0149
1.0149
1,0150
1,0150
1,0150
1,0151
1,0151
1.0151
1,0152
1,0152
1,0153
1,0153
1,0154
1,0154
1,0155
1,0155
1,0156
1,0156
1.0157
1,0157
1,0158
1,0159
1,0159
1,0160
1.0160
1,0161
1.0162
1,0162

1,0047
1.0047
1.0047
1.0047
1.0048
1,0048
1.0048
10048
1,0049
1.0049
1.0049
1.0049
1.0050
1,0050
10050
1,0051
10051
1.0051
1,0052

1,0000 0,500 11,0280 1,0163 1,0056 1,0000
1,0000 0,505 1.0981 1.0164 1.0057 1.0000
1,0000 0,510 11,0282 1,0164 1.0057 1.0000
1,0000 0,515 11,0283 1,0165 1,0058 1.0000
1,0000 0,520 1.0984 1.0166 1.0058 1.0000
1,0000 0,525 1,0286 1,0166 1,0058 1,0000
1,0000 0,530 1,087 1,0167 10059 1.0000
1,0000 0,535 1,0288 1.0168 1.0059 1.0000
1,0000 0,540 11,0289 1.0168 1.0060 1,0000
1,0000 0,545 1,0290 1.01690 1.0060 1.0000
1,0000 0,550 1,0291 1,0170 1.0060 1.0000
1,0000 0,555 1,0292 1.,0171 1,0061 1.,0000
1,0000 0,560 1,0294 1,0171 1,006 1,0000
1,0000 0,565 1,0295 1,0172 1,0062 1,0000
1,0000 0,570 11,0296 1,0173 1.0062 1,0000
1,0000 0.575 1,0297 1,0174 10063 1,0000
1,0000 0,580 1,0298 1,9175 1,0063 1,0000
1,0000 0,585 1.0300 1,0175 1.0064 1.0000
1,0000 0,590 1,0301 1,0176 1,0064 1.0000
1,0000 0,595 11,0302 1,0177 1,0065 1,0000
1,0000 0,600 1,0303 1,0178 1,0065 1,0000
1,0000 0,605 1,0304 1,0179 1.0065 0,0000
1,0000 0,610 11,0306 1,0179 1.0066 1.0000
1,0000 0,615 1.0307 1.0180 1.0066 1.0000
1,0000 0,620 1,0308 1.0181 1.0067 1.0000
1,0000 0625 1.0309 1.0182 1.0067 1,0000
1,0000 0.630 1,0311 1,0183 1,0068 1,0000
1,0000 0,635 1.0312 1.0183 1.0068 1,0000
1,0000 0,640 1.0313 1.0184 1.0069 10000

{IPHJIO)KEHHE 3

Koadduumenret pacxona oy auadgparm ¢ daanuesstm cnocoGom orGopa AP

Ta6nuua |1

Suavenus gg npu Re, paBuom

10

2-10*

3-10*

5+10° 7.10* 10% 108 107 108

0,0484 0,5999
0,0576 0.6009
0.0676 06022
0,0784 0.6036
0,0900 06052
0,1024 0.6061

70

0,5990
05999
06009
0,6020
0.6034
0.6049

0,5987
0.5995
0,6004
0'6014
0,6027
0.6041

D=50 mm

0,5984 0,5983 0,5982 0,5978 0,5978 0,5978
0,5991 0,5989 0 5988 0, ,5984 0,5984 0 5983
0,5999 0,5997 0O 15996 0 5991 0,5990 0, 15990
0,6009 0,6006 Oi6004 0, 15999 0,5998 0 5998
0,6020 0,6017 0,6015 0,6008 0,6007 0, ,6007
0,6033 0,6030 0,6027 0,6019 0,6018 0, 16018



ITpodorxenue

3uayenus g npn Re, passom

m
10* 2 10 3-10¢ 5104 7-10% 108 108 l g 10*
D=50 Mm
0;1156 0,6092 0,6067 0,6057 0,6049 0,6044 0,6041 0,6032 0,6030 0,6030
0;1296 0,6117 0,6087 0,6076 0,6066 0,6061 0,6057 0,6047 06045 06045
0,1444 0,6144 0,6111 0,6098 0,608 0,6081 0,6076 0,6064 0.6062 0.6062
0,1600 —  0,6137 0,6122 0,6109 0,6103 0,6098 0,6084 0,6082 0,6081
0,1764 — 0,6167 0,6150 0,6135 0,6128 0,6122 0,6107 0,6104 0,6103
0,193 — 0,6200 0,6181 0,6165 0,6157 0,6150 0,6132 0,6129 0,6129
0,2116 — 0,6238 0,6217 0,6198 0,6189 0,618 0,6162 0,6158 0,6158
0,2304 — 0,6280 0,6256 0,6235 0,6225 0,6217 0,6195 0,6191 0,6190
0,2500 — 0,6326 0,6300 0,6277 0,6266 0,6257 0,6232 0,6228 0,6227
0,2704 — 0,6379 0,6350 0,6324 0,6312 0,6301 0,6274 0.6269 (6269
0,2916 — 0,6437 0,6405 0,6376 0,6363 0,6352 0,6321 0,631G 0,6315
0,3136 — 0,6502 06467 0,6435 0,6420 0,6408 0,6374 0,6368 0,6367
0,3364 — — 0,6535 0,6500 0,6484 0,6470 0,6434 0,6427 0,6426
0,3600  — -~ 0,661 0,6573 0,6555 0,6540 0,6500 0,6493 0,6491
0,3844 - -~  0,6696 0,6654 0,6634 0,6618 0,6574 0,6566 0,6365
0,4096 — —  0,6791 0,6745 0,6723 0,6705 0,6657 0,6648 0,6647
0,4225 - — 06842 0,6794 0,6771 0,6752 0,6702 0,6693 0,6691
0,4356  — — 0,689 0,6846 0,6822 0,6802 0,6750 0,6740 0,6738
0,4489 — —  0,6954 0,6901 0,6876 0,6855 0,6800 0,6790 0,6789
0,4624 — —  0)7014 0,6959 0,6933 0.6911 0,6854 0 6843 0,€842
0,4761 — — 00,7079 0,7021 0,6993 0,6971 0,6011 06960 0.6898
0,4900 — — —  0,7086 0,7058 0,7034 ©0,6971 0,6960 0,6058
0,5041  — — —  0,7156 0,7126 0,7101 0,7035 0,7024 0,7022
0,5184  — — — 0,7230 0,7199 0,7173 0,7104 0.7092 0,7089
0,5329  — — —  0,7309 0,7276 0,7249 0,7177 0.7164 0,7162
0,5476  — — —  0,7393 0,7359 0,7331 0.7255 0.7242 0,7239
0,5625  — — —  0,7483 0,7447 0,7418 0,7339 0,7325 0.7322
D=75 MM

050484 0,5999 0,5991 0,5988 0,5985 0,5983 0,5982 0,5979 0,5979 0,5979
0,0576 0,6010 0,5999 0,5995 0,5992 0,5990 0,5989 0,5985 0,5984 0,5984
0,0676 0,6022 0,6009 0,6004 0,6000 0,5998 ©,5996 0,5991 0.5991 0,5991
0,0784 0,06036 0,6021 0,6015 0,6010 0,6007 0,6005 0,6000 0,5999 05998
0,0900 0,6053 0,6035 0,6027 0,6021 90,6018 0,6016 0,6009 0.6008 0. 6008
0,1024 0,6072 0,6050 0,6042 0,6034 0,6031 0,6028 0,6020 0.6019 0 6018
0,1156 =  0,6068 0,6058 0,6050 0,6046 0,6042 0,6033 0.6031 0.603]
0,126 —  0,6089 0,6077 0,6067 0,6063 0,6059 0,6048 0.6046 0 6046
0,1444 — 0,6112 0,6099 ©,6088 ©,6082 0,6078 0,6065 0,6063 0,6063
0,1600 — 0,6138 0,6124 0,6111 0,6104 0,6099 0,6085 0,6083 06083
0,1764 — 0,6168 0,6151 0,6137 0,6129 0,6124 0.6108 0.6105 0.6105
051936 — 0,6202 (,6183 0,6166 0,6158 0,6152 0.6134 0.6131 0.6130
0,2116 — 0,6239 0,6218 0,6199 0,6190 0,6183 0,6163 0.6160 0.6159
0,2304 - —  0,6258 0,6237 0,6227 0,6218 0,6196 0.6193 0.6192
0,2500 — — 0,6302 0,6278 0,6267 0,6258 0,6234 0.6229 0.6229
0,2704  — — 0,6351 0,6325 0,6313 0,6303 0,6276 06271 0.6270
0,2016 — —  0,6406 0,6378 0,6364 0,6353 0,6323 0.6317 0,6316
0,3136 — —  0,6467 0,6436 0,6421 0,6408 0,6375 0.6369 0.6368
0,3364 — —  0,6501 0,6484 0,6470 0,6434 0.6427 0.6426
0,3600 - — —  0,6573 0,6554 0,6539 0 6499 0,6492 06491
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11 podosocerue

ShaueHust g4 APH Re, PaBHOM

10* 2-10 310t 5-10% 7.10* 108 106 107 ! 1o
D=75 MM
0,3844 — — - 0,6653 0,6633 0,6617 0,6573 0,6565 0,6563
0,4086 — — —  0,6742 0,6720 0,6702 0,6654 0,6646 0,6644
0,4225 — — — 00,6791 0.6768 0,6749 0,6699 0,6690 0,6688
0,4356 — — —  0.,6842 0.6818 0.6798 0,6746 0.6736 0.6735
0,448 — —_ —  0.6896 0.6871 0.6850 0.6795 0.6785 06784
0,4624 — —_ —  0.6953 0.6927 0.6905 0.,6848 0.6838 06836
0.4761 — - —  0,7014 0.6986 0 16964 0.6904 06893 0.6891
0,4900 — - —  0.7078 0.7049 0.7026 0.6963 0.6951 0O, 6949
0,5041 — — — 0.7146 0,7116 0.7091 0.7025 0.7014 0,7012
0,5184 — — — 0,7218 0.7187 0,7161 0.7092 0,7080 0,7078
0,5329 — — — —  0.7262 0.7235 0.71€3 0.7150 0, 7148
0.5476 — — - — 0,7343 0.7315 0.7230 0.7226 0,7223
0,5625 — —_ — — 0 ‘7429 (7399 0,7320 0,7306 0,7304
D=100 MM
0,0484 0,5999 0,5991 0,5988 0,5985 0,5983 0,5982 0,5979 0,5979 0,5979
0,0576 0,6010 0,5999 0,5995 0,5992 0,5990 0,5989 0,5985 0,5984 05884
0,0676 0,6022 0,6000 0,6005 0,6000 0,5998 0,5996 0,5992 0,5991 ©,5991
0,0784 Q,6037 0,6021 0,6015 0,6010 0,6007 0,6005 0,6000 0,3999 0,5999
0,0900 0.6035 0,6028 0.6021 0.6018 0.6016 0.6009 0.6008 0. 6008
0,1024 — 0.6050 0.6042 0.6035 0.6031 0 6028 0.6020 0 6019 0 6019
0,115%6 —  0,6068 0,6059 0,6050 0,6046 0,6042 0,6033 0,6032 0,6031
0,1206 — 06089 0.6077 0,6067 0.6063 0.6059 0.6048 0.6046 0. 6046
0,1444 — 0.6112 06099 0,6087 0.6082 0.6077 0.6065 0.6063 0.6063
0,1600 — — 0.6123 0,6110 0.6104 0 6099 0.6083 0 6083 U.6082
0,1764 — — 0.6151 0,6136 0.6129 0.6123 0.6108 0 6105 0.6105
0,1936 — — 0.6182 0,666 0.6158 0.6151 0.6133 0.6130 0.6130
0.2116 — — 06217 0,6108 0.6190 0.6182 0.6159 0.6159 0.6158
0.9304 — — 0’6257 0.6236° 0.6225 0.6217 0.6195 0.6191 0.6191
0,2500 — — —  0,6277 0,6266 0,6257 00,6232 0,6228 0,6227
0,2704 — — —  0.6323 06311 0.6301 0.6274 0.6269 0 6268
0,2916  — — —  0,6375 0,6361 0,6350 0,6320 0,6315 0,6314
0,3136 — — — 00,6432 0,6417 0,6405 0,6372 0,6366 0 6365
0;3364  — — —  0,6496 00,6480 0,6466 0,6428 0,06423 0, 6422
0,3600 — — —  0,6567 0,6549 0,6534 0,6494 0 6487 0, 6485
0.3844 — — — 0,6646 0,6626 0,6610 0,6566 0 6558 0 6556
0.4096 — — — —  0.6712 0.6694 0.6646 0.6637 0.6636
0,4225 — — - —  0.6758 0,6739 0.6689 0.6680 06678
04356  — — — —  0.6807 0.6788 0.6735 0.6725 (.6724
04489 — — — —  (.6859 0.6838 0.6783 0.6774 0.6772
0,4624  — — — —  0,6914 0,6892 0,6835 0,6824 0,66822
0.4761 — — — —  0.6972 06949 0.6889 0.6878 0,6876
04900 — — — —  0.7033 0.7009 0.6946 0.6935 06933
0,5041 - — — — 0,7098 0,7073 0,7007 0,6995 0,6993
0,5184 — — — — 00,7167 0,7141 0,?0?2 0.7060 0 7057
0,5329  — — — — 0,7240 0,7213 0,7141 0,7128 0,7126
05476  — — — — 0.7318 0.7280 0.7214 0.7201 ©,7198
05625 — —_ — — —  0.7371 0.7292 0.7278 0.7276
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ITpodoaxcenue

3Haveruu g NPU Re, pasHOM

243

7.10* 10

2.104 l 30 ‘ 108

108 106 I 107

D=150 MM

0,0484 0,5991  0,5988 0,5985 0,5984 0 5982 0,5979 0,5979 0,5979
0,0576 0,6000  0,5996 0,5992 0,5990 0 5989 0,5985 0,5984 0,5984
0,0676 0,6010  0,6005 0,6000 0,5998 0,5996 0,5992 0,5991 0,5991
0,0784 0,6021 0,6015 0,6010  0,6007 0,6005 0,6000 0,5999 0, 65999
0,0900 0,6035 0,6028 0,6021 0,6018 0,6016 0,6009 0,6008 0,6008
0,1024 00,6050 0,6042 0,6035 0,6031 0 6028 0,6020 0,6019 0,6019

01156  — 0.6059  0.6050  0.6046 06042 0.6033 0.6032 06031
01296 - 0.6077  0,6067  0,6063 0'6059 0 6048 0.6046 0.06046
01444  — 0.6099  0.6087  0,6082 06077 06065 0.6063 O 6063
0.1600  — —_ 0.6110  0.6104 0°6099 0.6085 0.6083 06082
0.1764  — — 0,6136  0,6129 0°6123 06107 0.6105 0.6104
0.1936  — — 0.6165  0.6157 0'6150 0.6133 0.6130 0.6129
0.2116  — — 0.6198  0.6189 0’6181 0.6162 0.6158 0.6158
0.2304  — — 0.6234  0,6224 0'6216 0.6194 0.6190 0.6190
0.2500  — — 0.6275  0,6264 06255 0.6231 0.6226 0,6225
0.2704  — — — 0.6309 0°6299 06271 0,6267 0.6266
02916  — — — 0,6358 0'6347 0.6317 0,6312 0.6311
0.3136  — — — 0,6414 0'6401 - 0.6368 0,6362 0,636
0.3364  — — — 0,6475 0'6462 0.6425 0.6419 0.6417
03600  — — — 0,6543 06528 0 6488 0.6481 06480
03844  — — — —  0.6603 06559 0.6551 0.6549
0 4096 - — — 06685 0'6637 06628 06627
04225  — — — —  0'6730 0.6679 0.6670 06669
04356  — — —_— —  0.6777 0.6724 0.6715 0.6713
04480  — — — —  0.6827_0.6771 0,6762 0.6760
04624  — — - —  0.6879 0.6821 0.6811 0,6809
04761  — — — —  0.6934 0.6874 0.6863 06861
04900  — —_ —_ —  0.,6993 -0.6930 0.6919 0.6917
0.5041  — —_— — — 0.7055 0.6989 0.6977 0.6975
0’5184  — — — — 0,7121 0.7052 0.7039 0.7037
05320  — — — — —  0.7118 0.7105 0.7103
0.5476 _ — _ —  0.7189 0.7175 0.7173
0.5625  — _ — — —  0.7264 0.7250 07248

3HaueHHA g4 NPH Re, paBROM

310

10° 1 108 107 ! 10*

5+10¢ l 7-10¢

D=200 mm

0,0484 0,5988 0,5985 0,5984 0,5982 0,5979 0,5979 0,5975
0,0576  0,5996 0,5992 0,5990  0,5989 0,5985 0,65984 0,5984
0,0676 00,6005 0,6000 0,5998  0,5997 0,5992 0,5991 0,5891
0,0784 0,6015 0,6010 0,6008 0,6005 0,6000 0,5999 0,5999
0,0900 0,6028 0,6022 0,6018 0,6016 00,6009 0,6008 0,6008
0,1024 0,6042 0,6035 0,6031 0,6028 0,6020 00,6019 0,6019
0,1156  0,6059 0,6050 0,6046 0,6042 06033 0,6032 0,6031
0, 1296 — 0,6067 0,6063 0,6059 0,6048 0,6046 0,6046
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At

SnaveHus (14 Opu Re, pasHOM

-

SR

Tpodorscenue

P

108 , 107 ' 108

3-10¢ 5.10¢ 108

D =200 My
0,1444 — 0,6087 (0,6082 0,6077 0,6065 (,6063 0,6063
0,1600 — 0,6110 0,6104 0,6099 0,6085 0,6082 0,6082
00,1764 —_ 0 6136 0,6129 0,6123 0,6107 0,6104 0,6104
0,1936 — 0 6165 0,6157 0,6150 0,6133 0,6129 (,6129
0,2116 — - 0,6188 0,6181 0,6161 0.6158 0,6157
0,2304 e — 0,6224 0,6216 0,6194 0,6190 00,6189
0,2500 — - 0,6263 00,6254 0,6230 0,6225 0,6225
0,2704 e —_— 0,6308 (,6398 0,6270 0,6266 0, 6265
0,2916 - — — 0,6346 0,6316 0,6310 0,6310
0 3}36 — e — 0,6400 0,6366 0,6361 0,6360
0, '3364 — — — 0,06459 0,6423 (,6416 0,6415
0. 3600 — e — 0,6526 0,6486 0 6478 0,6477
0,3844 — - e 0,6599 0,6555 0,6547 (,6546
0,4096 — —n — e 0,6633 0,6624 0,6623
0,4225 — — — e 0,6675 0,6666 0,6664
0,4356 —_ J— — e 0,6719 0,6709 0,6708
0,4489 — — e — 0,6765 0,6756 0,6754
0,4624 — — e — 0,6815 0,6804 0,6803
A, 4761 —_ — - - 0,6867 0,68856 (,6854
0,4900 — —_— — — 00,6922 0,6810 0,6908
0,5041 — -— — — 0,6980 0,6968 0,69€6
0,5184 —_— — — — 0,7141 0,7029 0,7027
0.5329 _— — — - 0.7107 0,7094 0,7092
0,5476 —_— — — — 0,7176 00,7163 0,7160
{,5625 —_— —_ — - 0,7250 0,7236 0,7233

D =250 MM
0,0484 (0 5988 0,5985 0,5984 0, 5983 0,5979 0,5979 0,5979
0,0576 0,5996 00,5992 0,5990 0,5989 0,5985 0,5984 0,5984
0,0676 0, "6005 0,6000 0,5998 0,5997 0,5992 0,5991 0,5991
0,0784 © 6015 0,6010 0,6008 0,6006 0, 6000 0, 5999 0,5999
0,0900 0, ‘6028 0.6022 0, 6019 0,6016 0,6009 0,6008 (0,6008
0,1024 —— 0,6035 0, ‘6031 0,6028 0,6020 0,6019 0,6019
0,1156 — 0,6050 0,6048 0,6042 0,6033 0,6032 0,6031
0,1296 - 0,6067 00,6063 0,6059 (,6048 0,6046 0,6046
0,1444 — 0 6087 0,6082 00,6077 0,6065 0,6063 0.6063
0,1600 —_— —_— 0,6104 0,6099 0,6085 0,6082 0,0082
0,1764 e — 0,6129 00,6123 0,6107 0,6104 0,6104
00,1936 — —_ 0,6157 ©,6150 0,6132 0,6129 0,6129
0,2116 — —_ 06188 O 6181 0,6161 0,6158 0,6157
0,2304 — — — 0,6215 0,6193 00,6189 0,6189
0,2500 — — — 0 ,62H64 0,6229 0,6225 0,6224
0, '9704 — — - 0,6297 0,6270 0,6265 0,6264
0 2916 — — — 0 6345 0 6315 0,6310 (,6309
O 3136 — — — 0. 6399 0 6365 0 , 6360 0,6358
0 3364 - - — — 0 ,6421 0,6415 0,6414
0 3600 . —_ — — 0,6484 0,64?7 0,6475
0 ,3844 e — — —_— (,6553 0,6545 0,6544
0_4096 — _— — —_— 0,6630 0.6622 0,6620
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Hpodoanenue

3nayeHns (14 npu Re, paBHoM

m

1g° ' 10# i 107 * 1o

3-10¢ 5-10* 7-10°
D =250 mwm
0,425  — — — — 0,6672  0.6663  0,6061
0,4356 — — — —_— 0,6716 0,6706 0,6705
0,4489 — — — — 0,6762 0,6752 0,6730
0,4624 — — — — 0,6811 ¢,6800 0,6799
0,4761 e e — — (,6862 0,6852 0,6850
(,4900 — e — — 0,6917 0,6906 0,6904
05041  — — — — 06974 06963 0 6961
0,5184  — — — — 0.7035  0.7023  0.7021
0,539 — — — 0,7100 0.7087  0.7085
0,5476 — — — — 0,7169 0,7155 0,7133
05625  — — — —  0.7242 0.7228 07225
3HaveHns g NPH Re, pasnom
" st | o700 | | e f0f 100
D=375 MM
0,0484 0,5985 0,5984 0,5983  0,5980 0,5979 0,5979
0,0576 0,5992 0,5990 0,5989 0,5985 0,5985 0,5984
0,0676 00,6000  0,5998 0,5997 0,5992 0,5991 0,5991
0,0784 0,6010 0,6008 0,6006 0,6000 0,5999 0,5999
00900 06022 0.6019 0.6016 0.6009 06008 0 6008
0’1024 06035 0.6031 06028 06021 06019 06019
0,1156 — 0,6046 0,6042 0,6033 0,6032 U,6031
0,1296 — 0,6063 0,6059 0,6048 0,6046 0,6046
0,1444 —t 0,6082 19,6077 0,6065 0,6063 0,6063
0,1600 — - 0, 6099 0,6085 0,6082 0,6082
0,1764 — — 0,6123 0,6107 0,6104 0,6104
0,19306 — — 0,6150 0,6132 0,6129 0,6129
0,2116 o — 0.6180 0,6161 0,6157 0,6157
0,2304 — -— — 0,6193 0,6189 0,6188
0,2500 — — — 0,6229 0,6224 0.6224
0,2704 — e . 0,6269 0,6264 0,6263
0,2916 — - — ,6314 0,6309 0,6308
03136 — — — 06364 06358 06357
0,3364 — — — 0,6420 0,6413 0,6412
0,3600 — —_— — 0,6482 0,6475 0,6473
0,3844 o _— — 0,6550 0,6543 0,6541
04096 — — — 06627  0'6618 06617
0’ 4225 — _ — 06668 06659 06657
0,4356 — e — 0,6711 0,6702 0,6700
(,4489 — — — 0,6757 0,6747 0,6746
04624 — — — 06805 06795 06793
04761 — — — 06856 0.G846 0 6844
0’ 4900 — _ — 06910  0'6899 0 .€807
0,5041 - — o 0,6967 0,G6955 0,6933
0'5184 _ _ . 0'7027  0°7015  0.7013
05329 — — — 07091 07078  0.7076
0,5476 — —_— —_— 0,7159 0,7145 0,7143
0,5625 —_ — — 0,7230 0,7216 0,7214



Ta6auna 2

3navesns gqg npu Re, paBHOM I

3Havenus g4 npy Re, paBHOM

16

100

197 10*

10% 10*

107 10t

D=760 Mum

0.0484 0,5983 0,5980 0,5979 0,5979 0,3136 — 0,6363 0,6357 0,6356
0,0576 ¢ 5989 0, 5985 0,5985 0,5984 0,3364 — 0,6418 0,6411 0,6410
0,0676 0, 5997 0 0992 0,5991 0,5991 0,3600 — 0,6479 0,6472 0,6471
0,0784 0, ' 6006 0, 6000 0,5099 0 5999 0,3844 — 0,6548 00,6540 0,6538
0,0900 0,6016 0,6010 00,6008 0.6008 0 ,4096 — 0,6623 06615 0,6613
0,1024 0,6028 0,66021 0.6019 0,6019 0 4225 — 00,6664 0,6655 0 6653
0,116 — 0, 6033 0,6032 0 6032 0 4356 —  0,6707 0 6698 0 ,6696
0,1296 — 0, ' 6048 0,6046 0,6046 0 ,4489 —  0,6752 0 6742 0 6741
0,1444 — 0, '6065 0,6063 0,6063 0,4624 — 0,6800 0 6790 0 6788
0,1600 — 0, 6085 0,6082 0,6082 0,4761 — 0,6850 0 6840 0 6838
0,1764 — 0, 8107 0,6104 0,6104 0,4900 —  0,6904 0 ,6892 0 6890
0,1936 — O, ‘6132 0,6120 0,6128 0,5041 - 0,6960 0 ,6948 0 6946
0,2116 —~ O, ‘6160 0,6157 0,6156 0,5184 — 0,7019 0,7007 O 7005
0 ,2304 - 0, ‘6192 0,6188 0,6188 0,5329 — 0,7082 0,7069 O 7067
0 2500 — 0, '6228 0,6224 0,6223 0,5476 — 0,7148 0,7135 0‘7133
0, 2704 —_ 0, ‘6968 0.6263 0 6262 0, 5625 — 0,7219 0,7205 0,7202
0,2916 - 0,6313 0,6307 0,6307
HPHJOXEHHE 4
3uauehust Ky AAS conex u conea Beurypu
3uavennn Kk, aAn guamerpgpP [, MM, paBHBIX
m 50 100 200 2300
0,050 1,00000 1,00000 1,00000 1,00000
0,075 1,00000 1,00000 1,00000 1,00000
0 100 1,00000 1,00000 1,00000 1,00000
O 110 1,00000 1,00000 1,00000 1,00000
0 120 1,00000 1,00000 1,00000 1,00000
0.130 1,00000 1,00000 1,00000 1,00000
0,140 1,00000 1,00000 1,00000 1,00000
0 145 1, 00000 1,00000 1,00000 1,00000
0 150 1,00000 1,00000 1,00000 1,00000
0.155 1,00000 1,00000 1,00000 1,00000
0 160 1,00000 1,00000 1,00000 1,00000
0 165 1,00000 1,00000 1,00000 1,00000
0 170 1,00000 1.00000 1,00000 1,00000
0 175 1,00000 1.00000 1,00000 1,00000
0 180 1,00000 1,00000 1,00000 1,00000
0,185 1,00000 1,00000 1,00000 1,00000
0 190 1,00000 1.,00000 1,00000 1,00000
0,195 1,00000 1, 00000 1,00000 1,00000
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ITpodoancerue

3uavedns k,, Ans nuamerpor D, MM, paBHE)

m
50 100 200 300
0,200 1,00000 1,00000 1,00000 1,00000
0205 1.,00000 1.,00000 1.,00000 1.00000
0.210 1.00000 1. 00000 1,00000 1.00000
0,215 1.,00000 1.,00000 1.00000 1.00000
0,220 1,00000 1.00000 100000 1.00000
0,295 1,00000 1,00000 100000 100000
0.230 1,00000 1.00000 100000 1.00000
¢ 235 1.00000 1.00000 100000 1.00000
0’240 1,00000 1.00000 100000 1.00000
0.245 1.,00000 100000 100000 1.00000
0.250 1.00000 1.00000 100000 100000
0’255 1.00000 100000 100000 1700000
0,260 100000 1.00000 1.,00000 100000
0,265 1,00000 1.,00000 1.,00000 100000
0.270 1.0000 1.00000 100000 100000
0,275 1,00009 1.00006 1,00001 100000
0.280 1,00017 1.00012 100004 1,00000
0.285 1,00025 1,00019 1.00007 100000
0290 1.00033 1.00026 1,00011 1.00000
0,995 1,00042 1.00033 1.00014 100000
0’300 1,00051 1,00040 1.00017 100000
0’305 1, 00061 1,00047 1,00021 100000
0.310 1.00071 1,00055 100025 100000
0.315 1.00081 1,00064 1.00029 100000
0,320 1,00092 1,00072 1,00033 1.,00000
0.325 1.00103 1,00081 100038 100000
.0.330 1.00114 1.00090 1,00042 100000
0,335 1.00126 1,00100 1,0047 1.00000
0,340 1.00138 1,00109 100052 100000
0,345 1.00151 1.00120 100057 £ 100000
0. 350 1.00164 1.00130 1.00062 1.00000
0.355 1,00177 1,00141 1.00067 100000
0,360 1,00191 1.00152 1.00073 100000
0,365 1.00205 1,00163 1.00078 100000
0.370 1,00220 1,00174 1.00084 100000
0.375 1,00235 1.00186 1.06090 1.00000
0,380 1.00250 1,00199 100096 1.00000
0385 100266 1,00211 1,00102 1.00000
0’390 1.00282 1,00224 1.00108 100000
0.395 1.00298 1.00237 1.00115 1,00000
0,400 1.00315 1,00250 1.00122 1,00000
0.405 100332 1.00264 1,00129 1.00000
0.410 1,00349 1,00278 1.00136 100000
0,415 1,00367 1,00293 1,00143 1,00000
0’420 1,00386 1,00307 1,00150 1.,00000
0,425 1.00404 1.00322 1.00158 1.00000
0,430 1,00423 1,00337 1.00165 100000
(435 1,00443 1,00353 1,00173 1.00000
0’440 1.00463 1,00369 1.00181 1,00000
0,445 1,00483 1,00385 1.00189 1,00000
0450 1,00504 1.00401 1,00197 1, 00000
0,455 1,00524 1,00418 1.00206 100000
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Hpodosxenue

3uavenns ky 177 auamerpo D, MM, paBHui:

78

50 100 200 . 300
0,460 1,00546 1,00435 1,00214 1,00000
0,465 1,00568 1,00453 1,00223 1,00000
0,470 1,00590 1,00470 1,00232 1,00000
0,475 1,00612 1,00488 1,00241 1,00000
0,480" 1,00635 1,00507 1,00250 1,00000
0,485 1,00658 1,00525 1,00259 1,00000
0,490 1,00682 1,00544 1,00269 1,00000
0,495 1,00706 1,00563 1,00279 1,00000
0,500 1,00730 1,00583 1,00288 1,00000
0,505 1,00755 1,00603 1,00298 1,00000
0,510 1,00780 1,00623 1,00309 1,00000
0,515 1,00806 1,00643 1,00319 1,00000
0,520 1,00831 1,00664 1,00329 1.00000
0,525 1,00858 1,00685 1,00340 1,00000
0,530 1,00884 1,00706 1,00351 1,00000
0,535 1,00911 1,00728 1,00362 1,00000
0,540 1,00939 1,00750 1,00373 1,00000
0,545 1,00967 1,00772 1,00384 1,00000
0,550 1,00995 1,00795 1,00395 1,00000
0,555 1,01023 1,00818 1,00407 1,00000
0,560 1,01052 1,00841 1,00418 1,00000
0,565 1,01082 1,00864 1,00430 1,00000
0,570 1,01111 1,00888 1,00442 1,00000
0,575 1,01141 1,00912 1,00454 1,00000
0,580 1,01172 1,00937 1,00467 1,00000
0,585 1,01203 1,00961 1,00479 1,00000
0,590 1,01234 1,00986 1.00492 100000
0,595 1,01265 1,01012 1,00505 1,00000
0,600 1,01297 1,01037 1,00518 1,00000



NTPHJIO)KEHHE 5

HEOBXOAMMDBIE ARNHHLI NMPAMBLIX YYACTKOB TPYSONPOBOROB
MEXRY CYXWAIOUIMMH YCTPONUCTBAMM M MECTHBIMM COMNPOTUBAEHWUAMM
PHCYHKH MECTHBIX CONPOTHBNEHMI M HX PACNONOIKEHMS

OTHOCHTENBHO CYXKaiero ycrpoicTsa, rpagmky M rabnuusi ans smbopa
HeobxoAMMBIX ANHH NPRMBIX YuacTKoB TpyGonposonos

W norpewmnocren §,,

Lz

e

— = —

R

L3/Dzg

10

Puc. 1

a1

42 03 0% 05 06 m

Puc 2
Ly

Eo

Puc 3

I B 4

‘KN

1
e

a1

47 03 04 05 06m
Puc. 4

Ha puc. 1 noxasano
B3aHMHOE PACHOJIONKEHHe
CyXKaloulero ycrpoficrsa u
MECTHOI'O COMNPOTHBJ/EHHA

Ha puc. 2 npusenen
rpaduk sasicumoctd La2/D
OT m TPH B3aHMHOM pac-
NOJIOXKEHHH  cyXKalowlero
yeTpoiicTBa H  MeCTHOrO
CONPOTHBJAEHHA, MNOKa3laH-
HOM Ha puc. 1.

Ha puc. 3 nokasano B3a-
HUMHOE pacnoJiOXKenne cy-
KAWIWHUX YCTPORCTB,

Ha puc. 4 npeacrabiensl
rpaduxu 3aBHCHMOCT
La/D or m: aast anad-
parM (/) u pas cone.a npit
HX B3aHMHOM Pacno.joXc-
HUM (2), NOKa3awHOM Ha
puc. 3

Ha pic 5 noxkasanu
TpYynnH KoJied B PasHHX
NJOCKOCTAX HJH CMellH-
BaOLHecs NOTOKH.

Ha punc 6 nokasaua
Tpynna KOJeH B OJHOM
TJIOCKOCTH HAH pa3BeTs
JAOULHECH NOTOKH

Ha puc 7 noxasau cum-
MeTpHYHHH BX0J B TpPYyGYy
nocne evkoctn ((opxa-
Mephl)

Ha puc 8 nokasaui
NPOKJAajKa, pPesKo BHICTy-
namowmasg BHYTps Tpybo-
npososia (D/D20=0,6).

Ha puc. 9 nokasauo
BHE3aMHOe  pacllHpeHHe
notoka (npu D,/D:0>20,6)

Ha puc 10 nokasano pac-
IIHpeHe NOTOKAa IPil KO-
HycHoctd K= (Dzo —d) : {
or 1.2 ne 1.4

Ha puc 11 noxasaso pac-
WIHPeHHe MOTOKA ApH KO-
HycHocTH K= ({Dzo—d) : 1
or 1.1,5 50 1:3

Ha puc 12 noxasann
KONEGRO HJH TPOIiHHK
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80

Puc. 7

Puc. 9

AN
Puc. 6
—— S 1
—_— ] ]
Puc. 8
-2 &
Dy N
y
Puc, 10



-
..._T.._']
§
al S
—  U——
Puc. 1}
H "\
iﬂ)‘zm— _:ﬁ%* UK:ﬂ”'**
Puc 12

Ta6aunumwa |

3nauenust Li/Djyq AAR TPY6 BeHTYpH B 3aBUCHMOCTH OT THNA
MECTHOTO CONPOTHBAEHHN

Koaeno Jsa uvau Pacmape-

90° y. [Mo:

| foa wmnl Goree'wo | Comemne | aue'or | Momucrue

m (?‘ae;’égﬂ ;‘egﬂggﬂ AHYHBIX 9“‘? zo D ma aa;sa:m~
OAHH QT- | MAOCKOCTH nn:;:oc- 5, 5D nlmlﬂ)e K&
BOA)
0,15 3 7 17 0,5 7 3
0,20 5 9 19 1,0 8.5 5
0,25 6 10 20 1,5 9 6
0,30 7 12 23 2.0 10 Z
0,35 8,5 13 25 2,5 1 7,5
0,40 11 15 28 3,0 13 8,5
0,50 14 20 33 7 15 10
0,60 20 25 38 12 22 13
Tabawua 2

3xayenus §,; RAA TPy KOJXEH B PAIHBIX MAOCKOCTAX
HAK CMEWIMBAIOWMXCH MOTOKOB, MOKA3@HHBIX HA PHC. D

3naqeHus Hqf» %, np L/Dy, paBHOM

m

20 % | 40 50 | 60 70
0,05 0,42 — -— _— — —
0,10 0,42 —_— — -— — —
0,15 0,45 0,28 — - — —
0,20 0,48 0,29 — — — —
0,25 0,51 0,31 — — — _
0,30 0,57 0,33 — — — —
0,35 0,67 9,37 0,24 — — —
0,40 0,77 0,41 0,27 — — —
0,45 0,91 0,46 0,30 0,20 — —
0,50 — 0,53 0,33 0,22 — —
0,55 — 0,62 0,38 0,25 0,17 —
0,60 — 0,76 0,46 0,30 0,20 —
0,64 — 0,94 0,53 0,34 0,22 0,17

v
—

§—2873



Tabauuga 3

3xavenns d,; AAR rpynasl KOJAeH B OJHOH MJIOCKOCTH
HIH Pa3BETRAMIOIMXCH NOTOKOB, NOKA3AHHWIX HA puc. B

3unavends Gqf %, upu Li/D, passom

oo
™~

m

10 1 15 20 ‘ 25 l 30 \ 35 l 0 | 45

0,06 0,35 s - — — — — e
0,10 0,40 — — — — — —_ -
0,15 0,44 0,32 — —_ — — —_ e
0,20 0,48 0,34 — —_ — - —
0,25 0,52 0,37 —_ — — —_ — —
0,30 0,57 0,39 — — _ —_ —_
0,35 0,64 0,43 0,33 — — —_ —_
0,40 0,8 0,51 0,38 0,30 — e _— -
0,45 — 0,59 0,43 0,34 0,28 — — -
0,50 — 0,72 0,49 0,38 0,30 — —
0,55 — 0,94 0,57 0,43 0,33 0,26 — @ —
0,60 — - 0,67 0,48 0,37 0,28 0,22 —
0,64 — — 0,80 0,57 0,43 0,33 0,25 0,19
Tabauna 4 Tabnuna 5

Juadenusd d,; AAA 3ARBHIKKH 3navenus §,, ANS 3aN0PHOrO BEHTHJSA

V 3nauesusn b7 . %, npa LDy Suavenun 847, %, nps LDy,

PABHOM paBHOM
m

10 ‘ 15 | 20 25 | 30 10 | 20 | 30 i 40 | s0 t 60

0,6 — — - - @ — 0,05 0,50 0,32 0,24 0,17 —~ —
0,10 — -— —~ - - 0,10 0,53 0,34 0,26 0,18 — -
0,18 — — - - - 0.15 0,54 0,35 0,27 0,i{9 -~ —
0,200 — — - - - 0,20 0,60 0,36 0,28 0,20 0,12 -
0,25 e —m - - - 0,25 0,75 0,39 6,30 0,22 0,13 —
0,30 036 — — - 0,30 0,90 0,42 0,31 0,23 0,13 —
0,35 0,48 — — — = 0,35 — 0,44 0,33 0,24 0,14 —
0,40 064 -— — @~ 0,40 — 0,47 0,36 0,26 0,15 —
0,45 0,84 041 — — — 0,45 — 0,49 0,38 0,27 0,16
0,50 1,11 0,57 — — — 0,50 — 0,53 0,40 0,28 0,17
0,55 1,45 0,78 0,43 — — 0,66 - 0,58 0,42 ¢,30 0,18
0,60 1,89 1,08 0,62 0,35 — 0,60 — 0,66 0,45 0,32 0,19 .
0,64 2,47, 1,50 0,91 0,55 - 0,64 — 0,89 0,49 0,35 0,21



30

Tabauna 7
25

PABHOM
20

5

Buawennst §_,, %, ApH LDy,

10

3nauenus §,; A9 WAPOBOro Khanaua

e —

3uaveuns 8g7. %, npu LyD,,
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40
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e

Ta6nuua 9
25

20

pasHomM

15

nnnnn

flOKa3aHHOrO Ha puc. 7

10

:::::

3uauenun §,; AN CUMMETPHUHOIO
Bxoaa 8 Tpyby mocae eMKOCTH,

:::::

m

20

Tabauua 8
paBHoM
15

10

3navennst 6,7, %, npn LD,

3uauenns O,; AR FHALINW
TEPMOMETPA AHAMeTpOM
0,034 <<d’ < 0,130y,
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Ta6auuga 10

3uauenus O,; AN YCTPOHCTB, CO3AAIOMMX 3aKPYTKY
noToxa (C HAUPABANOUUME JIONATKAMH, BUHTOBBIE, JONACTHbE K AP.)

3uavenns O,r, %, npu Ly/Di, paBHOM

20

30

40 L 50 60 70

80

Yroa 3akpyTku (noBopora) @=30°

0,05 0,37 0,23 0,15 0,10 —_ — — —
0,10 0,39 0,25 0,16 0,12 — — — —
0,15 0,41 0,26 0,17 0,13 0,10 — — —_
0,20 0,44 0,28 0,19 0,14 0,11 — — —
0,25 0,48 0,30 0,21 0,17 0,13 — — —
0,30 0,52 0,33 0,24 0,18 0,14 0,10 — —
0,35 0,57 0,37 0,27 0,20 0,16 0,12 — —
0,40 0,66 0,41 0,29 0,22 0,18 0,13 — —
0,45 0,78 0,46 0,33 0,25 0,19 0,14 —_ —
0,50 — 0,52 0,37 0,28 0,22 0,16 0,11 —
0,55 — 0,61 0,44 0,33 0,25 0,18 0,12 —
0,60 — 0,76 0,51 0,38 0,29 0,21 0,14 —
0,64 —_ 1,0 0,58 0,44 0,33 0,24 0,16 —
3navennst 8,7, %, npH Li/Dy, pasHom
m
15 20 30 40 50 60 70 80 90 100
Yron 3akpyTkH (nosBopoTa) p=45°
0,06 0,8 0,50 0,31 0,22 0,16 0,11 — - —- -
0,10 0,87 0,52 0,32 02 0,17 0,12 — —_ = -
0,15 0,92 055 03 0,25 0,18 0,13 0,10 — — —
0,20 0,94 0,57 0,34 0,26 0,19 0,14 0,11 — — —
0,25 — 0,63 0,37 0,27 0,21 0,16 0,12 — — —
0,30 —_ 0,70 0,40 0,30 0,23 0,18 0,14 010 — —
0,35 — 0,80 0,44 0,3 0,26 0,20 0,15 0,11 — —
0,40 — 0,94 0,48 037 0,29 0,22 0,17 0,12 — —
0,45 — — 0,53 0,40 0,32 0,24 0,19 013 —~ —
0,50 — —_ 0,59 043 035 0,27 0,21 015 — —
0,55 —_ — 0,72 048 038 0,30 0,23 0,16 0,10 —
0,60 — — 0,87 0,54 0,43 0,34 0,26 0,18 0,11 —
0,64 — — — 0,62 0,47 0,37 0,28 0,20 0,12 —
3navenun O,y %. npr Li/Dy, pasuom
m 20 30 40 50 60 70 | 80 90 100 110
Yron sakpyTkn (mosopora) ¢p=60°

05 0,64 0,31 0,20 0,13 — — — —
0,10 067 0,3 0,22 0,14 0,10 — — - —_ —
160 0,69 0,34 0,23 0,15 0,11 — — —_
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(apu Dy/Dy~0,8), nokasanHo# Ha puc 8§

3nauenun dy,, %, npy LD,

PaBHOM
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20

15

10

3nauenns 8,7, %. npn Li/Da.

passoM
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Ta6auna 13

3nauenns 8., NAA paclIMPeHHs NOTOKA NPH KOHYCHOCTH
K=(Dzg—d):! or 1:2 30 1:4, noxasasHoro Ha puc. 10

—

3uavennus 8q7 , %, npu Li/Dgy, pashom

m
10 15 20 25 30 35 40 I 4% 50
0,05 0,36 — — — — — — — —
0,10 0,38 — — — — - — — -
0,15 0,42 — — — — e — —_— -
0,20 (0,43 — — — —_ — — — —_
0,25 0,46 0,22 - — — — — —_ —
0,30 0,50 0,24 - o — — —_ — —
0,35 0,58 0,28 - — — — — — —
0,40 0,67 0,36 0,22 — — — — — —
0,45 0,85 0,43 0,26 0,18 — — —_ — —
0,50 — 0,53 0,31 0,21 — — —_— — _
0,55 — 0,73 0,42 0,28 0,20 0,16 — - —
0,60 — —— 0,64 0,43 0,28 0,21 0,15 0,11 —_
0,64 — —_ 0,83 0.57 0,4t 0,28 0,20 0,14 0.1
Tatavua 14 Tabanna 15
3HaueHUuR.Sar, AAA CyHeHHA 3uauenns B,y AAA KOJEHA HAM TPOHHHKa,
NOTOKE HNPH KONYCHOCTH AOKA3AHHLIX HA puc. 12
K=(Dzp—d):! or 1:1,5
noe 1:3, nokasasHoro 3uaueunss 8,7, %. npu LDy, passom
Ha puc. 11 .
— 10 I 18 ’ 20 I 25 30 35 40
Suavennsn 8,7, %, npa
L;fD:u. PaBRoOM
m 0,05 — — — — e —ae
10 ‘ 15 | 20 25 |30 0,10 — — — _— = —
0,15 0,34 — — ——
0,06 — — — - 0,2 0,36 — — @— - —
0,10 — — — - 0,25 0,37 — @~ @~ = = -
0,15 — ~ - - 0,30 0,40 —~ @~ @@= — = -
0,20 — — — - 0,35 0,41 0,28 — — @~ = —
0,25 —= - = — 0,40 0,50 0,32 — — — e~ —
0,30 — — — 0,45 0,62 0,38 0,2 B
0,35 — —_— — 0,50 0,81 0,46 0,30 021 — — —
0,40 — — — 05 — 0,61 0,38 0,26 0,18 — —
0,45 0,32 — — — 0,60 — 0,82 0,5 0,33 0,22 0,16 —
0,50 0,36 — o — 0,64 — - 0,68 0,43 0,29 0,20 0,13
0,55 0,456 0,27 — e

0,60 0,63 0,37 0,23 —
0,64 — 0,61 0,38 0,25
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Ta6anna 16
3naveHud Sar RS PeryJHPOBOYHOrO BEHTHAR
3naueHns 8q7, %, npu L/Dj, pabHOM
" 10 20 30 40 50 60 70 \ 80 90
Crenesy OTKpuITHA =0,25
0,06 0,26 0,15 - — — — — — _
0,10 0,33 0,20 0,12 — — —_ — — —
0,15 0,46 0,27 0,16 — — — — SN —
0,20 0,63 0,37 0,22 0,13 — - — — -
0,25 0.85 0,50 0,20 0,17 0,10 — — — —
0,30 1,12 0,66 0,39 0,23 0,13 —_ — — —
0,35 1,44 0,8 0,50 0,29 0,17 0,10 - - —
0,40 1,81 1,06 0,63 0,37 0,22 0,13 — - —
0,45 2,23 1,31 0,77 0,45 0,27 0,16 — — —
0,50 2,70 1,58 0,93 0,55 0,32 0,19 0,11 — -
0,55 3,21 1,89 1,11 0,65 0,38 0,23 0,13 — —
0,60 3,78 2,22 1,31 0,77 0.45 027 0.16 — -
0,64 4,39 2,58 1,52 0,8 0,52 0,31 0,18 0,11 —
ITpodoancenue
3navenun 8,7, %, upn LD, pasuom
mn
10 20 30 40 50 60 70
Crenenb OTKpuTHA H=0,50
0,05 0,23 0,12 — —_ — - .
0,10 0,28 0.15 —_— — — — —
0,15 0,35 0,19 0,10 —_ — — —
0,20 0,46 0,25 0,13 —_— —_ — —
0,25 0,59 0,32 0,17 _ - — —
0,30 0,76 0,41 0,22 0,12 — - —
0.35 0,96 0,51 0,28 0,15 — — —
0,40 1,19 0,64 0,34 0,18 0,10 — —
0,45 1,45 0,78 0,41 0,22 0,12 — —
0,50 1,74 0,93 0,50 0,27 0,14 — —
[ 2,06 1,10 0,59 0,32 0,17 — —
0,60 2,41 1,29 0,69 0,37 0,20 0,11 —
0,64 2,79 1,49 0,80 0,43 0,23 0,12 —
Tpodosrnenue
3navenus 8,7, %, npu Li/Ds. pasHow
m
10 | 20 | 3 | 0 | 50
Crenenb oTKpuTHS H =075
,05 0,19 0,09 — — —
0,10 0,22 0,10 — — —
0,15 0,26 0,12 — _— —
0,20 0,32 0,15 _ - —

87



50

ITpodosxcere

40

0,75

30

3nauenusn a7, 0. UpH LDy, panwom

20
Crenens orxpurus H

10

[N ™~
g ™
b
g = 2 Tyttt
“_Mﬁuﬁme% o : . s
Wy Ay q—
g NRRRRRRER R RN L8 IR I B B TR O i
& -—
gl 11111 1282=KY
SN © a|— = I O I T R Rt
(IR O I ey g o l2 Soccos
eeee s g NP -
p SlEls| 1111 1ZEERERE
= - —n o Qles | 1 b b 1] s e a0
A R E RN RN N R ieieie S csccoes
3 o eoe g AR — D DI Y O
= 2 §[3]8|S 11 122 ARRIDH
SREZINRSD & N g |z i Soocooooo
T ) ST = 2 El—| x
3 ] & [F# z 11 “mﬂﬁwy@wﬁw
B E ] it o e
<& 5 =19 5 Sococoooo
A IO B R B B Al A iato o e i
WML DD Y m cCooocoove = 121815 wﬂmm%ﬁﬁﬂmwm X
e LS SR ROACAC AN z " Elil_| 2 ooccocodoo—~——
Cocoocooos E > z g
— =] ER <]
8 < mmmﬂwﬂwﬂﬁmﬂﬁﬁﬁ&ﬂ
i = s COCOC D DD e et vt O
E
@
22T BERIY 2| BEZREIBLABRIS Z| [=| 2XITIR2JNTER
ST et et COOOCOOOOOSOR 3 OO DD D vt i (NN N D
v RBBRSBR=BNBES
SO rrm v LI 05
RIABILIZ & BIRRRBBILIRIBI
....... o coocoocococoooooS
Segegaas SeSs e | 522338908483
cocscodocosood
oo
3



ITpodoancernue
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Hpodonxcenue

3navyenus Ogal

%, npi Li/Dp, paBnom

" 5 I o T 20 25 30

0,45 0,95 0,46 0,22 0,11 — -

0,50, 1,13 0.55 0,26 0,13 — —

0,55 1.33 0'64 0,31 0,15 — -
0,60 1,54 0,75 0,36 0,18 — -

0, 1,77 0.86 0,42 0,20 0,10 —

TaGauua 18
3uavenna 8,; nas peryRupylouLed 3ACACHKK
Snauenus Oob. %, mp¥ Li/Dwn, pasHoM

" 10 15 20 25 30 35 40 l 45 50
0,05 0,32 0,23 0,15 0,10 - — — - -
0,10 0,40 0,26 0,21 0,15 — — — —_
0,15 0,46 0,31 0,23 0,16 0,12 —_ — - -
0,20 057 03 0,2 0,19 0,13 — — - -
9,25 0,65 0,4 028 90,22 0,15 010 — _—
0,30 0,9 0,47 0,3 0,2 0,16 0,11 — S —
0,35 — 0,56 0,28 0,28 0,19 0,13 — S —
0,40 - 0,656 0,42 0,30 021 0,15 — _
0,45 — 0,76 0,48 0,34 0,23 0,16 — —_ -
0,50 - 0,93 05 037 02 0,17 0,11 — —
0,55 — —_ 068 0,43 0,26 0,20 0,14 — —
0, 60 - _— 6,90 0,5 0,34 0,23 0,16 0,10 —
0,64 — — — 0,60 040 0,27 0,19 0,13

TaGaunua 19

3uavenus Li/D;, Mexay AByMst GauKARIAMH K cyKaomeMy YCTpoicTBy

MECTHRIMY CONPOTHRACHUAMN

MecTHoe CONpOTHBAEHHE

Li/Dy

T'pynna KoJeH B OAHOH NJAOCKOCTH HJY Da3BeTBASIOMHACH NOTOK
Tpynna Kosen B pa3HHIX NMAOCKOCTAX HAH CMEIIMBAKOLiHECA NOTOKH
Koneso nau Tpofirux
Cyxenue npu KoHycHocTd ot 1:1,5 no 1:3
Pacmmpenue npu konychocrn or 1:2 g0 1:4

17,5



Ipodorxcenue

MecTiioe conpoTHpIenue x L Da

Bresannoe pacumupenue notoka (Di/Dze2=0,6) 40
YcrpoficTRo, co3galoniee 3aKPYTKY Notoka {@=30°) 45
YerpolicTso, co3paouee 3akpyTKy noroka (@=45°) 45
VerpolicTBo, co3fanilee 3akpyTKY notoka (@=60°) 50
IlpokaazKka, pe3ko BHICTyNawIlast BHYTPb TpyGONpOBOXA
(D4/D2o = 0,8) 12,5
Cummerpuysnil BXxox B Tpy6y nocae emxoctH (dopmMramepn) 12,5
T'uas3a repmomerpa (0,03D20<<d” <0,13D10) 10
T'uan3a repmomerpa (d’<C0,03D20) 2,5
HlapoBo# xnanan 15
Kpan 20
3aaBrxKa 10
32n0pHB BEHTHIIb 16
PeryaupoBounbiil BEHTIIb =025 40
H=0,50 30
H=075 25
H=1,00 15 i
Pery.1vpoBounblit KNanaH H=0,25 22,5
H=0,50 17,5
H=0,75 15,0
H=100 12,5
Peryanpyomas 3ac/ioHK2 22.5

Tab6anuma 20

HeobxoauMble AMuHE NPSMBIX YYACTKOB HAJS MECTHHIX CONPOTHBIEHHI,
YCTAHOBACHKLIX HePeR CYKAIOWHM YCTPOACTBOM, npi &4 =0)

3nauenus Li/Dgp ANRK CAGAYIOUIHX MECTHHIX COOPOTHBACHUA

Tpyanne KoJjued l"p}’m‘n:li‘i KoaeH
m A3Ubi c- - ¥

® Rottan nan |” wocn wiw | saxaww| apomerol peemmpe-| | ORR

CMeIlKBaloule- [pa3BeTB/IRIOMLE- HHK2

rocst noToKa FOCR RNOTOKA
0,05 34 14 12 18 16 10 10
0,10 34 16 12 18 16 10 10
0,15 36 18 12 20 16 10 14
0,20 38 18 12 20 17 10 14
0,25 40 20 12 22 18 10 14
0,30 44 22 14 24 20 10 16
0,35 48 26 14 26 292 10 18
0,40 54 32 16 28 25 11 22
0,50 62 36 20 32 30 14 pice
0,55 70 49 24 36 38 22 36
0,64 80 50 30 44 54 30 46
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36

Jannente H NAOTHOCTL HACKHIIEHHOTO BOASHOTO napa

IPHJOXEHHE 6

Jasnedne H naoTHOCTL npr £, °C, ipastofi

2

3

t, °C
Pag Pax Pan Ouo L Pan Pun Pug Pun Pun
0 0,006228 0,004847 0,006694 ¢,00518% 0, 007198  0,005555 0,007723 0,005945  0,008289  0,006357
10 0,012513 0,009398 O, 1013376 0,01001 0,014291 0,01066 0,015261 0,01134 0,016289 0,01206
20 0,02383 0,01729 O 02534 (,01833 0,(}2694 (,01942 0,02863 0,02057 0,03041 0,02177
30 0,04325 0,03036 O, ' 04580 0,03205 0,04647 0,03381 0,05128 0,03565 0,05423 0,03758
40 0,07520 0,05115 0,07930 0,05376 0,08360 0,05649 0,08800 0,05935 0,09279 0,06234
50 0,12578 0,08302 0,13216 00,0869 0,13881 0,09107 0,14575 0,09535 0,15298 0,09980
60 0,203t  '0,1302 0,2127 0,1360 00,2227 0,1420 0,2330 0,1482 0,2438 0,1546
70 0,3177 0,1982 0,3317 00,2064 00,3463 0,2148 0,3613 0,2236 0,3769 0,2326
80 0,4829 0,2933 0,5028 O ,3047  0,5234 0,3164 0,5447 0,3284 00,5667 0,3408
90 0,7149  0,4235 0,7425 ? 0,7710 0, '4545 0,8004 0,4706 0,8307 0,4873
100 1,0332 0,5977 1,0707 0 6180 1,1092 0 6339 1,1489 0,6602 1,1898 0,6821
110 1,4609 0,8263 11,5106 O 8525 1,5618 0 8794 1,6144 04,9070 1,6684 0,9354
120 2,0245 1,122 2,0895 1,185 2,1561 1,189 2,2245 1,225 2,2947 1,261
130 2,7544 1,496 2,8378 1 539 2,9233 1,582 3,011 1,626 3,101 1,672
140 3,685 1,966 3,790 2,018 3,898 2,072 4,009 2,128 4,122 2,184
150 4, "854 2,547 4,985 2,612 5,120 2,678 5,257 2,746 5,397 2. 815
160 6,302 3,259 6,464 3,338 6,630 3,418 6,798 3,500 6,970 3,584
170 8, '076 4,122 8,274 4,218 8,475 4,315 8,679 4,414 8,888 4,515
180 10,225 5,157 10,462 5,271 10,703 5,388 10,950 5,507 11,201 5,627
190 12,800 6,395 13,083 6,532 13,371 6,671 13,664 6,812 13,962 6,954
200 15,857 7,863 16,192 8,024 16,532 8 188 16,877 8,355 17,228 8,525
210 19,456 9,578 19,848 9,765 20,246 9 ,960 90,651 10,17 21,061 10,36
220 23,659 11,62 24 115 11.84 24 577 12 06 25,047 12,29 25,523 12 52
230 28,531 13,99 29,057 14,25 29,591 14 51 30,133 14,78 30,682 15,05
240 34,140 16,76 34,745 17.06 35,357 17,36 35,978 17,67 36,607 17.99
250 40,56 19,98 41,25 20,33 41,95 20 68 42,66 21 04 43,37 21,41



£6

IIpodoaxcenue

JlaBaeHne W naOTHOCTh npu f, °C, pasHOR

2

3

t, °C
Pyn Pun Pyun Pan Pun Pan Pan Pax Pug Pau
260 47,87 23,72 48,65 24 13 49 44 24,54 50,24 24,96 51,05 25,39
270 56 14 28,09 57,02 28 56 57,91 29 04 58,82 29 53 59,73 30 ,a3
280 65 ,46 33,19 66,45 33,74 67,46 34, 130 68,47 34,88 69,50 35, ,46
290 75,92 39,17 77,03 3‘3 81 78,15 40, 47 79,29 41 15 80,44 41 84
300 87,61 46,21 88,85 46,98 90,11 47,76 91,38 48 55 92,66 49,36
310 100,64 54 61 102,02 55 53 103,42 56,47 104,83 57,43 106,25 58,41
320 115 13 64,74 116,66 65 85 118,21 66,99 119,77 68,16 121,35 69,35
330 131, 18 77,09 132,88 78 51 134,59 79,96 136,33 81,44 138,08 82,94
340 148 ,96 92,77 150,84 94,58 152,73 86 43 154,65 98,33 156, 59 100,3
350 168 63 113,6 170,71 116,1 172,81 118,7 174,92 121,4 177,07 1242
360 190 ,42 1441 192,72 148 1 195,06 152,4 197 .41 156,9 199,80 161.,6
370 214 68 202,4 217,26 214,0 219,88 227, "0 222,53 244, ‘0 225,22 277,0
Ilpodorxcenue
Iasnenne B OJAOTHOCTL mpy ¢, °C, paBHoft
) 7 8 9
t{, °C
Pau Pun Py Paa Pan Pag Pag Pga Pan Pan
0 0,008830 0,006793 0,009533 0,007256 0,010210 0,007746 0,010932 0,008265 0,011699 0,008815
10 0,017376 0,01282 0,018527 0,01363 0,019745 0,01447 0,02103 0,01536 0,02239 0, '01630
20 0,03229 0,02304 0,03426 0,02437 0,03634 0,02576 0,03853 0,02722 0,04083 0, 102875
30 0,05733 0,03960 0,06057 0,04172 0,06398 0,04393 0,06755 0,04623 0,07129 0, '04864
40 0.09771 0,06545 0,10284 0,06868 0,10821 0,07205 0,11382 0,07557 0,11967 0,07923
50 0,10051  0,1044 0,16835 0,1092 0,17653 0,1142 0,18504 0,1193 0, 19390 0,1247
60 0,2550 0,1613 0,2666 0,1682 0,2787 0,1753 0,2912 0,1827 0,3042 0,1903
70 0,3931 0,2420 0,4098 0,2516  0,4272 0,2615 0,4451 0,2718 (,4637 0,2824



¥6

I1podonrxcenue

Jasnenne u naorrocTs npu f, °C, pasioft

8

Pyop Pag Py Pau Pun Puy Pua Pan Pax Pan
80 0,5804 0,3536  0,6129 10,3668 0,6372  0,3804 0,6623 0,3943 0,6882 0,4087
90 08619  0,5045  0,8042 10,5222  0,9274  0;5403 0,9616 05590 0,9969 0,5781
100 1’2318  0.7047  1,2751 10,7278  1,3196  0,7514 1,3654 07757 1,4125 0,8007
110 1,7239  0.9647  1.7809 10,9950  1.83%4  1.025 1,8995 1,056 1,9612 1,089
120 2.3666 1,298 2.4404 1,336 2.5160 1,375 2.5935 1,415 2,6730 1,455
130 3,192 1.718 3,286 1,765 3,382 1.814 3,481 1,864 3,582 1,914
140 4,237 2,242 4,355 2,300 4,476 2,360 4,599 2,421 4,725 2,484
150 5,540 2,886 5,686 2,958 5,836 3,031 5,989 3,106 6,144 3,182
160 7,146 3,670 7,325 3,757 7,507 3,845 7,693 3,935 7,883 4,027
170 9,101 4 617 9,317 4,721 9,538 4,828 9,763 4936 9,992 5,045
180 11,456 5,750 11,715 5,875 11,979 6,002 12,248 6,131 12,522 6,262
190 14,265 7098 14,573 7.246  14.886 7,396 15,204 7,548 15,528 7.704
200 17,585 8,696 17,948 8,89 18,316 9.044 18,690 9,220 19,070 9,398
210 21,477 10,56 21,901 10,77 22,331 10,98 22,767 11,19 23,209 11,40
220 26,007 12,76 26,497 13,00 26,995 13,24 27,499 13,48 28,011 13,74
230 31,239 15,32 31,803 15,60 32,375  15.88 32,955 16,17 33,544 16,46
240 37,244 18,31 37,890 18,63 38.545  18.96 39,208 19,29 39,880 19,63
250 4410 21,78 44,83 22,16 45,58 22 54 46,33 22,93 47,09 23,33
260 51,88 25,83 52,71 26,27 53,55 26,71 54,40 27,16 55,26 27,62
270 60.66  30.53 61,60 31,05 62,55 31,58 63,51 32,11 64,48 32,65
280 70,54  36.05 71,59 36,65 72,65 37.26 73,73 37.89 74,82 38,53
290 8160  42.54 82,78 43,25 83.97 43’97 85,17 44,70 86,38 45,45
300 9395 50,20 95,26 51,05 96,59 51.92 97,93 52,80 99,28 53,70
310 107.69 59,42 109,15 60,45 110,62 61.50 112,11 62,57 113,61 63,65
320 122,95 70,56 124,56 71,79 126,19 73.05 127,84 74,35 129,50 75,70
330 139,85 84,47 141,63 86,05 143,44 87.66 145,26 89,31 147,10 91,01
340 158,54 102,3 160,52 104,4 162,52 106.6 164,53 108,9 166,57 11,2
350 179,24 127,1 181,43  130,2 183,64 1334 185,88 1367 188,13 140,3
360 202,21 166,7 204,64 172,4 207,11 178,9 209,60 186,0 212,12 193,8

—

—
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[TPHJIOXEHHE 7

[1a0THOCTS NeperpeToro BOAAHOIO Mapa

TaGauuma 1

Tlnorwocth, Xr/M% npu #, °C, papuoit

krefcw? gac’ 100 110 120 130 140

1.0 99,09 0,5784 0,5621 0,5467 0,5325 0,5192 0,5063 0,4943
1.1 101,76 —  0,6192 0,6023 0,5865 0,5714 0,3574 0,5441
1’2 104,25 —  0,6764 0,6579 0,6406 0,6238 0,6086 0,5942
13 106,56 —  0,7337 0,7136 19,6946 0,6766 0,6608 ©0,6443
1.4 108,74 — 0,7911 0,7692 0,7488 0,7294 0,7112 0,6943
1,5 110,79 — — 0,8251 0,8032 0,7824 0,7628 0,7442
1,6 112,73 - -~ 0,8810 0,8578 0,8354 10,8143 0,7942
1,7 114,57 —_ — 0,9381 0,9124 0,8884 0,8658 00,8445
1,8 116,33 — — 0,9940 0.9671 0,9416 0,9174 0,895
1,9 118,01 — — 1,049 1,022 0,9950 0,0699 0,9408
2,0 119,62 —_ — 1,106 1,077 1,048 1,021 09964
2,1 191,18 — — — 1,132 1,500 1,073 1,047
2,2 122,65 — — — 1,187 1,155 1,125 1,097
2,3 124,08 — —_ - 1,242 1,209 1,178 1,148
2,4 125,46 - — - 1,297 1,263 1,230 1,199
2.5 126,79 — — — 1,352 1.317 1,282 1,250
2,6 128,08 — — — 1,408 1371 1,335 1,301
2.7 129,34 — —_ —_ 1,465 1.425 1,387 1,352
2,8 130,55  — — — — 1,480 1,440 1,404
2,9 131,73 — — — — 1,534 1,493 1,435
3,0 132,88  — — — — 1588 1,546 1,506
3,2 135,08 — — — — 1,698 1,652 1,609
3,4 137,18 — — — — 1.808 1.758 1,712
3,6 139,18 —_ — — — 1918 1,865 8l
3.8 141,08 - — — — — 1,973 1,921

4.0 142,92 —_ — — —_ — 2081 2,025
4.2 144,68 — — — — — 27189 2,130
4.4 146,38 — —_ — — — 2'098 2,235
4.6 148,01 _ — —_ —_ — 2’407 2,341
4,8 149,59 — - — — — 2517 2,447
5,0 151,11 — — . — — . 2.033
5.5 154,72 — — _ — — — 282>
6,0 158,08 —_ — - — — —_ 3,003
6,5 161,22 - — _ — _ — —

7,0 164,17 — - — — — - -

7.5 166,97 — — _ - — — —

8,0 169,61 — — — _ - — —

8.5 172,12 — — _ _ g — -

9,0 174,53 — _— — — _ — -

9,5 176,83 — — . _ - . —

10,0 179,04 — — — _ — — -

11,0 183,20 — _ - _ _ . _

12,0 187,08 — — — — — — —_

13,0 190,71 — — — — - — _



ITpodoaxerue

Maorioers, Krimd, npu ¢, °C, pasuoft

, °C
Krefem? rac 176 180 150 200

210 220

99,09 0,4828 0,4719 0,4615 0,4515 0,4419 00,4327 0,4241
101,76 0,5313 0,5192 0,5079 0,4968 0,4864 0,4762 0,4666
104,25 0,5800 0,5668 0,5543 0,5423 0,5308 0,5196 0,5092
106,56 0,6288 0,6144 0,6008 0,5878 0,5754 0,5632 0,5519

108,74 0,6786 0,6621 ©,6473 0,6333 0,6200 0,6068 0,5945
110,79 ,7264 0,7097 0.6940 0.6789 0.6646 06506 0 6373
112,73 0.7754 0.7574 0.7407 0.7246 0.7102 0.6943 0 6802
114,57 0,8242 0,8052 0.7874 0.7704 0.7546 0.7380 0.7231
116,33 0,8742 0.8532 0.8340 0.8162 (.7992 0.7818 0O 7661
118,01 0,9230 0,9014 0,8807 0.8619 0.8439 0.8258 0.8090
119,62 0.9718 0.9497 0.9276 0.9076 0.8888 0.8696 0. 8518
121,16 1,022 0.,9980 0.9746 0.9533 09326 0.9134 0 8946

122,65 1,071 1,046 1,022 10,9990 0,9777 0,9572 0,9375
124,08 1,120 1,094 1,069 1,045 1,023 1,001 0,9804
125,46 1,170 1,142 1,116 1,091 1,068 1,045 1,023
126,79 1,220 1,191 1,163 1,137 1,113 1,089 1,066

128,08 1,269 1,239 1,211 1,184 I, 158 1,133 1,110
129,34 1,319 1,288 1,258 1,230 1,203 1,177 1,153
130,65 1,369 1,336 1,305 1,276 1,248 1,221 1,196
131,73 1,419 1,38 1,353 1,322 1,293 1,266 1,239
132,88 1,469 1,433 1,400 1,368 1,338 1,310 1,282
135,08 1,569 1,631 1,495 1,461 1,428 1,398 1
137,18 1,669 1,629 1,590 1,554 1,520 1,487 {
139,18 1,770 1,727 1,686 1,647 1,611 1,576 1,543

1

1

e

A R A T XY CIR I Y Y SRR Yy Y Ty

-

-

141,09 1,871 1,826 1,782 1,741 1,702 1,665
142,92 1,973 1,925 1,878 1,835 1,793 1,754
144,68 2,074 - 2,024 1,974 1,929 1,885 1,844 1,804
146,38 2,177 2,123 2,071 2,023 1,977 1,933 1,892
148,01 2,279 2,222 2,168 2,117 2,069 2,023 1,979
148,59 2,382 2,321 2,265 2,211 2,161 2,113 2,067
151,11 2,485 2,421 2,362 2,306 2,253 2,203 2,155
154,72 2,744 2,673 2,606 2,544 2,484 2,428 2,375
158,08 3,007 2,926 2,852 2,783 2,717 2,655 2,597

- - =

cwmowowmnwe

-

DU e B DB R0 W W N KD DN RN RO DO NI e bt it et et it v ot

] 161,22 3,271 3,182 3,100 3,022 2,951 2,883 2,820
7,0 164,17 3,537 3,440 3,349 3,266 3,187 3,113 3,044
7,5 166,97 3,837 3,700 3,601 3,510 3,425 3,344 3,268
8.0 169,61 4,078 3,962 3,85 3,756 3,663 3,575 3,493
8.5 172,12 — 4,226 4,110 4,002 3,902 3,808 3,720
9,0 174,53 — 4,494 4367 4,250 4,142 4,042 3,948
9.5 176,83 — 4,764 4,625 4,500 4,385 4,275 4,175

10,0 179,04 — 5,035 4,878 4,753 4,630 4,515 4,407
11,0 183,20 — — 5,417 5,263 5,123 4,992 4,871
12,0 187,08 e -~ 5,963 5,784 5,621 5,473 5,339
13,0 190,71 e — — 6,317 6,125 5,963 5,810



[Tpodosrcenue

Inotaoers, kr/u®, npu £, °C, pabnof

o
C
2 Hac
xre/cu 240 250 260 270 280 280 300

1,0 99,03 0,4156 0,4071 10,3998 0,3925 0,3852 0,3784 0,3717
1,1 101,76 04574 0,4480 10,4399 0.4318 0.4239 0 4163 0 4089
1,2 10425 0,4990 0,4888 10,4800 0,4712 0,4625 04541 0,4460
1,3 106,56 0,5408 0,5298 0,5206 0,5107 0,5012 04921 0,4833
1,4 108,74 10,5828 0,5710 10,5708 015501 0,5400 0.5302 0,5207
1,5 110,79 0,6247 0,6120 0,6010 0,5805 0,5787 0.5682 05581
1,6 112,73 0,6667 0,6532 0,6413 0,6289 0,6173 0.6064 0 5955
1,7 114,57 10,7086 0,6944 0,6815 0,6684 0,6562 0 6443 06330
1,8 116,33 0,7505 0,7358 0,7218 0,7079 0,6949 0.6821 0.6705
1,9 118,01 10,7924 06,7764 10,7622 0,7474 0,7337 00,7205 0,7079
2,0 119,62 0,8344 0,8174 0,8027 0,7879 0,7725 10,7587 0, 7453
2,1 121,16 08764 0,8586 0,8432 0,8264 0,8114 0. 7968 07827
2,2 122,65 10,9184 0,9000 0,8836 0,8660 0,8502 0.8347 0. 8202
2,3 124,08 09606 0,9416 0,9240 0,9057 0,8890 0.8734 08577

{

125,46 1,003 0,9833 10,9643 0,9465 0,9278 0.9116 08952
126,79 1,045 1,024 1,004 0,9852 0,9669 0 9497 0,9328
128,08 1,087 1,065 1,045 1,025 1,006 0.9881 0.9699
120,84 1,129 .1,107 1,085 1,065 1,045 1.026 1.008
130,55 1,172 1,148 1,126 1,105 1,084 1.064 1.045
131,73 1,214 1,190 1,166 1,144 1,123 1.102 1.083
132,88 1,256 1,231 1,207 1,184 1,162 1,141 1.121
135,08 1,341 1,314 1,288 1,264 1,240 1,218 1.196
137,18 1,426 1,397 1,370 1,344 1,318 1,294 1.271
139,18 1,511 1481 1,452 1,424 1,397 1,371 1.346
141,00 1,595 1,564 1534 1504 1.476 1.448 149
142,92 1,682 1,647 1,615 1,584 1,554 1.525 1497
144,68 1,767 1.731  1.697 1644 1630 1 602 1.573
146,38 1,852 1.815 1.779 1.744 1711 1 679 1.649
148,01 1,938 1,898 1.861 1824 1790 1 756 1.724
14959 2,024 1,982 1)943 1905 1869 1'834 1 -800.
151,11 2,110 2,066 2,025 1,986 1.948 1'911 1 876
154,72 2,325 2'277 2231 2187 2 145 2.105  2.066
158,08 2541 2488 2,438 2390 9 344 2.300 2.957
161.22 2,759 21701 2646 2503 2543 9495 2 1448
164,17 2,978 2.914 2.855 9797 2743 5 690 2.640
166,97 3,19 3,128 3.064 3.002 2.943 9886 2.832
16961 3,415 3,343 3.274 3.207 3.144 3083 3 1025
172,12 3,635 3550 3,484 3'413 3.346 3981 3 2218
174,53 3,857 3,775 3,695 3.620 3.548 3.479 3 412
176,83 4,080 3990 3.907 3’827 3 750  3.676  3.606
179,04 4,306 4,210 4120 4034 3.952 3'874 3799
183,20 4,757 4,649 4,548 4,452 4.361 4274 4. 191
187,08 5,211 5002 4.980 4,873 4,771 4675 4583
190,71 5,699 5,537 5,414 51297 5.187 5.081 4,980
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Tatanuyga 2

InotrOCTH, KriMY, npn ¢, °C, panuoh

li‘t:;:‘:'u2 ‘e ace *C
310 320 330 840 350 360 270
1, 99,09 09,3652 0,359 0,3531 0,3472 0,3416 0,3362 0,3309
1, 101,76 0,4019 0,3951 0,3885 00,3821 00,3758 0,3698 0,3642
I, 104, , 25 0,4384 0,4310 0,4239 00,4168 0,4102 0,4036 0,3973
1, 106 56 0,4750 0,4670 0 4593 00,4517 0,4444 00,4372 0. ,4305
1, IOB 74 0,5118 (,5030 0,4947 0 4866 0,4787 00,4710 0 4636

110,79 0,5485 0,5390  0,5302 0,5214 0,5129 00,5048 0,4968
11273  0.5851 0,5750  0,5657 0,5562 0,5471 0,5385 0,5299
114,67  0,6219 0.6112  0.6011 0 ,0910 0,5814 0,5723 0,5631
116,33 0,6583 0,6472  0.6366 0 16260 0,6158 0,6061 0,5963
118,01 0,6954 0 6833  0.6721 0 6609 0,6502 0,6398 0,6296

119,62  0,7321 10,7194 0,7076 0,6959 0,6845 0,6734 0,6629
121,16  0,7686 10,7556  0,7430 0.7309 0,7189 0,7072 0,6962
122,65 0,8058 0,7918  0,7785 0.7657 Q.7531 0,7410 0,7295
124.08 0,8425 10,8280  0,8141 0.8006 0,7874 0,7748 0,7628
125,46  0,8795 0,8642  0.8497 0,8354 0,8217 0,8084 0,7962

126,79 0,9158 0,9003 0,8852 0,8703 0,8561 0,8420 0,8295
128 08 0,9533 0,9365  0,9208 0,9053 0,8905 0,8759 0,8627
129,34 0,9901 0,9728  0,9564 0.9402 0,9251 ¢ 9099 0,8960
130, ,95 1,027 1,009 0,9921 0,9751 0,9597 0.9443 0. 9294
131,73 1,064 1,045 1,028 1,010 0.9943 0.9775 0,9627

132,88 1,101 1,082 1,063 1,045 1,028 1,012 0,9960
135,08 1,174 1,154  1.134 1.116 1097 1.080 1.062
137,18 1,248 1,227  1.206 1.18 1.166 1.148 1.129
139,18 1,322 1,300 1,277 1.256 1.235 1.216 1.196
141,09 1,397 1,373  1.349 1.327 1.305 1984 1263

142,92 1,471 1,445 1,420 1,397 1,374 1.351 1,330
144,68 1,545 1.518  1.492 1,467 1.443 1410 1.397
146,38 1,620  1.591 1,564 1.538 1.512 1.488 1 464
148,01 1,694 1.664  1.636 1.608 1.582 1.556 1 531
149,50 1,768 1,737  1.707 1.679 1.651 1624 1.598

161,11 1,843 1,810 1,779 1,749 1,720 1,692 1,665
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b5 154,72 2,029 1,994  1.959 1,926 1894 1863 1.833
0 158,08 2216 2177 2,130 2,103 2068 2034 2001
6,6 161.22 2,404 2,361 2,320 2.280 2242 2205 2170
7,0 164,17 2,502 2,546 2,501 2,458 2417 2377 2338
7.5 166,97 2,780 2,730 2,682 2,636 2,592 2540 2 507
8,0 169,61 2.969 2,915  2.864 92.814 2767 2721 2.677
8,5 172,12 3158 3.101  3.046 2,993 2943 2894 2 846
9,0 174’53 3348 3.287  3.229 3'173 3119 3066 3016
9,5 176,83 3,538 3,473  3.412 3.352 3.205 23.239 3186
10,0 179,04 3,728 3,660 3,594 3,531 3,471 3,413 3 356
11,0 183,20 4,112 4,036  3.92 3.892 3'8%6 3.761 3608
12,0 187,08 4,496 4.413  4.333 4.955 4.181 4.108 4040
13,0 190,71 4,883 4,792  4.704 4'619 4537 4458 4383
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Mpodoaxeras

IThorrocth, Kr/uMd, npu f, °C, pasHoft
P, s ¢ o
Krefem Raer 380 390 400 Ao 420 430 410

1.0 99,09 00,3258 0,3209 0,3162 N — - —
1. 101,76  0,3586 0,3531 00,3478 — - — —
1, 104,25 06,3911 0,3852 0,3795 — — — —
1, 106,56 0,4237 0,4174 00,4112 - — — —
1, 108,74 0,4564 0,4496 0,4429 e _— — —_—

110,79 0,4892  0,4817 0,4746
112,73 0.5219  0.5139 0.5036
11457 0.5546  0.5461 0.5379
116,33 0.5872  0.5784 0.5695
11801 0.6200 0.6105 0.6013

119,62 0,6527  0,6427 0,6331
121,16 0,6854  0,6750 0,6649
122,656 0,7181 0,7079 0,6966
124,08 0,7508 0,7394 0,7283
125,46 0,7835  0,7716 0,7600

126,79 0,8163 0,8038 0,7918
128,08 0,8490  0,8361 0,8236
129,34 0,8818  0,8685 0,8554
130,55 00,9147  0,9009 0,8871
131,73 0,9477  0,9337 0,9189

132,88 0,9804  0,9652 0,9506
135,08 11,0460 1,030 1,0140
137,18 11,1120 1,095 11,0780
139,18 11,1770 1,159 11,1420
141,09 1,243 1,224 1,2060

142,92 1,309 1,280 1,269
144.68 1.375  1.35¢ 1.333
146.38  1.441 1,419 1.397
148.01 1,507 1,483 1.461
14959 1573  1.548 1.525

151,11 1,639 1,613 1,589 — — —
154,72 1,804 1,776 1,749 1,723 1,697 1,672
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1,648

158,08 1,969 1,939 1,909 1.880 1.852 1.825 1.799

5 161,22 2135 2,102 2,070 2.038 2.008 1.979 1.950

0 164,17 2,301 2,265 2,230 2.195 20164 2.132 2 101

5 166,97 2,467 2,428 2,391 2,352 92,320 2,985 2,953

0 169,61 2634 2,592 2,552 2.511 2,476 2.439 2 404
172,12 2,800 2,756 2,714 2.671 2.632 92.593 2855

174,53 2,967 2,920 2.875 2.831 2.789 2.747 2'707

5 176,83 3,134  3.084 3,037 2.990 2,946 2,902 2 860
10,0 179,04 3,301 3,249 3,199 3,150 3,103 3,056 3,012
11,0 183,20 3.638  3.579 3.524 3.469 3.416 3.365 3.316
12,0 187,08 3.974  3.911 3,849 3.789 3.731 3.675 3.620
13,0 190,71 4,312 4,243 4,175 4,110 4.047 3.986 3928
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Ta6anua 3

%-

fager °C

TMaortaocts, xr/u®, npa !, °C, pasuoR
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99,09
101,76
104,25
106,56
108,74

110,79
112,73
114,57
116,33
118,01

119,62
121,16
122,65
124,08
125,46

126,79
128,08
129,34
130,55
131,73

132,88
135,08
137.18
139,18
141,09

142,92
14468
146.38
148,01
149,59

151,11
154,72
158,08
161,22
164,17

166,97
169,61
172,12
174,53
176,83

179,04
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Tabnuna 4

MMaoraocte, kr/u®, opu f, *C, pasHofl

P. R tﬂ‘c* lc
Krejou 190 200 210 220 230 240 250
14,0 194,13 — 6,842 6,640 6,456 6,289 6,135 5,988
15,0 197,36 - 7,391 7,163 6,959 6,775 6,605 6,443
16,0 200,43 — — 7.692 7,468 7,267 7,077 6,909
170 203'35 — 8937 7987 7770 7553  7.372
18,0 206,14 — — 8,787 8,511 8,276 8,038 7.839
19,0 208,81 — — 9,346 9,042 8,786 8,530 8,309
20'0 201138  _—  — '— 9'578 9298 9'024 8783
21 213'85 — Z Z 1013 9813 9524 9959
22 21623  —  —  — 1069 1033 1002 9746
23 218,53 — — — 11,256 10,87 10,54 10,24
24 220,75 — — — — 11,42 11,06 10,74
25 222,90 — — — — 11,97 11,58 11,24
% 22498  _  _ . 12’53 12’12 11075
27 227,01 _— e — — 13,10 12,66 12,26
28 99808 _ 1368 132 12.79
29 230,89 — — — —— - 13,77 13,31
30 232,75 — — —— — - 14,33 13,85
31 934'57 - — 1491 1439
32 93635 - - I — — 15,49  14.94
33 23808 — — - o —  — 1608 15.50
34 239,77 — — — - = 1668 16,07
35 241,42 — - — — —— — 16,64
36 243,04 — —— e _— — — 17,22
37 94462 - - - - 178
38 246,17 —m — — o —_ — 18,42
39 247,69 S — — ot —_— e 19,02
40 249,18 - S — — —_ - 19,65
41 250,64 — - — — — — —
2 97— -~ — _ B
43 o348 09— Z Z _ =
45 25623 . — _ - _
46 95756 -~ - —~ _ ” _
47 258 88 - - _ _ _ = _
48 260 17 - _ _ _ _ — _
49 261,45 = —  — - _ . _ _
50 262 70 — 