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T 86.5

PEKOMEHJAILINUA
FOCYIOAPCTBEHHAA CUCTEMA OBECIIEYEHUS EMUHCTBA \
N3IMEPEHHNH

IHHJVIOTHOCTDb HE®TH
MeToanKa BRINOJHEHHSA M3MepeHHH ApeOMETPOM B 0y10Ke H3mepe- | MU 2970-2006

HHH NMOKAa3aTe/IeH KavyecTsa HeTH NPH YIECTHBIX ONlepalHAX HA
CHUKH Ne 232 HI'AY «basasinedgTh» OAQO «TaTHedTH» I

HacTtosimas pekoMeHaanms pacnpoCTpaHsaeTcd Ha IVIOTHOCTh TOBAPHON HE(PTH (Jaee - HedTH)

U YCTAHABJIHUBAET METOAMKY BBINOJHEHUS €€ H3MEPEHU apeoOMeTpOM B OJIOKE U3MEpPEHUM MoKasaTte-
nei kayectBa HePTu (manee — BUK) npu ydetHeix onepauusax Ha CHKH Ne 232 HI'1Y «bagibli-
HedpTE» OAQ «TatHedTh» (Hanee — MBH).

PekomeHaauus pazpadotana B cOOTBEeTCTBUH ¢ nojgokeHUuIMHu MU 2153, TOCT P UCO 5725 u

['OCT P 8.563.

1 Hopmsbl norpemnocTa H3MEepeHHH

[IpaBUNIBHOCTH M NPELM3MOHHOCTE U3MEPEHUHN 10 HACTOALIEH PEKOMEHAalMHd COOTBETCTBYIOT
3
HIKENPUBEACHHBIM 3HAYCHUAM, B KT/M ™ :
— CUCTeMaTH4YecKas MorpemHocTs: miatoc 0,71;

— JIOBEPUTENIBHBIE IpaHHULbI orpewHOcTd MBH (paciuupennas HeonpeaeneHHoCTh): £ 0,7.

2 CpeacrBa u3mMepeHHi 4 BCIIOMOraTejbHbIe YCTPOHCTBA

2.1 1lpx BHIMOMHEHUN H3MEPECHHN NMPHUMEHSIOT CPEACTBA U3MEPEHHUH W APYrHe TEXHUYECKHE

CpCACTBa CO CICAYIOILIUMHU TCXHHYCCKHUMH XapaKTCPHCTHKaMH.

2.1.1 Apeomerpsl ang Hedhtd AHT-1 v AH no 'OCT 18481 ¢ uenoi penenus 0,5 KI/M” |
npefeiaMH JOMycKaeMoit aGCoMIOTHOM MOrpeliHOCTH: + 0,5 Kr/M°.

2.1.2 Hununap rennou3onupOBaHHbId, BHYTPEHHHUM AUaMeTpoM 45 MM, BBICOTOH 520 MM.

2.1.3 TepmoMetpw pryTHbBIe cTeKJIsiHHBIE TUNA TJI-4 mo 'OCT 28498 ¢ ueHno# aenenusa 0,1 °C
H [IpeieNaMH J0myCcKaeMoit aGcomoTHOM norpemnocty: + 0,2 °C.

2.1.4 Hedpac no TOCT 8505 umu TY 38.401-67—108.

2.1.5 Mewanka.

2.2 lonyckaercs NMpUMEHEHUE OPYTHX CPEACTB U3MEPEHMI C aHAJIOTMYHBIMUA WIH JTYYIIUMH

XapaKTepUCTHKaAMH.
3 Meron n3mMepennii

CyILLUHOCTh METOJIA 3aKIIIOYAETCS B MMOTPY)KEHUH apeoOMETPa B UCTIBITYEMYIO Mpo0y HEPTH, CHA-
THH NOKA32HUH NO WIKANC APSOMETPa NPH TEMNCPATYPE W3IMEPCHUH ¥ nepecyeTe nNoKa3anui apeomer-

pa K TpeOyeMBIM YCIIOBHSAM N0 TEMNEPATYPE U JABJICHHUIO.



4 TpeGoBanns 0€30MACHOCTH H OXPaHbl OKPYXKAKIIeH cpelbl K KBAIH(HKALUH Olepa-

TOPOB

4.1 ITomenieHue A BBIMOJIHEHHS U3MEPEHUH TJIOTHOCTU HEQTH 110 NOXKAPHON OMACHOCTH OT-
HOCAT K Kateropuu A cornacHo HIlb 105.

4.2 TlomemieHne o0OpYAOBAHO YCTPOMCTBAMM MPUTOYHO-BBITAXKHOM BEHTHJIALIMA M COOTBETCT-
ByeT TpeOOBaHUAM MpaBui noxapHoii 6e3onacHoctH 11T 01-03.

4.3 Jlnu, BBIMTOJHAIOIIHUX H3MEePEHHUS, O0CCTICUMBAIOT CPEACTBAMU UHAUBHIYAJTBEHON 3alUTHI.

4.4 JIerkoBOCIUTAMEHSIOLIHUECS TTIOBEPOUYHLIEC ¥ MPOMBIBOYHBIC XUIKOCTH XpaHAT B METalJINYe-
CKUX KaHUCTpax i XpaHeHUsA HedTenpoaAyKToB. KaHHUCTPBl MOMEWIAIOT B CMIEUMANIBHO MpPEaHa3Ha-
YCHHBIC 1A XPAHCHUSA HEPTH U HEPTENIPOLYKTOB NOMEIICHUA WA METAIJTHYECKUAE WKadbl.

4.5 K BBIIIOJIHEHHIO U3MEPEHHI JOMYCKAIOT JIML, MPOINSAIINX HHCTPYKTAX MO TEXHUKE Oe30-
[MAaCHOCTHU, U3YUUBIIHX HACTOALIYIO PEKOMEHIOALIMIO U AKCIITYaTallMOHHBIE NJOKYMEHTEHI Ha IIpUMEHsAE-

MBIE CPEJICTBa U3IMEPEHUM U BCIIOMOraTeJibHOE 000pyA0BaHME.

d YcaoBHSA BLINOJTHEHHS H3MEPEHHH H MOATOTOBKA K HUM

[Tpy BoINONHEHHUH U3MEPEHUI COOIIONAIOT CEAYIOIIUE YCIOBUA:

.1 IlpumMeHseMble cpeAcTBa U3MEPEHHUIN HMEIOT NEHUCTBYIOLLIWE CBUIAETENLCTBA O MOBEPKE,
OMIOMOHPOBAHBI U1K UMEKOT OTTUCKH ITOBEPUTEIILHBIX KJICHM.

5.2 Hedrb no crenenn noarorosku coorsercreyetr F'OCT P 51858.

5.3 Ilokasarenu H3MepsaeMON HEPTH HAXOAATCA B CIEAYIOLUX Tpeaeax:

UIOTHOCTB B Pab0OYEM JUAMIA30HE TEMIEPATYD, KI/M™  oeovererenenerennennenns ot 835 no 880;
BA3KOCTh B paboyeM IHAMA30HE TEMIIEPATYP, COT viririiiiiiiiiii i rienananen oT 8 no 13;
MacCCOBAA JOJIS BOJBI, %0, HE DOJEE .. uuuiiiiiieieerieetiiaereenesnnteseesenneseecssesneennes veveend0,9;
NABJICHHE HACBHILLICHHBIX NAPOB, K12, HE DOJICE......civererieieieiiiireccrennceeneerrrereseserernnssesnnnsrenees 66,7;

3.4 YcnoBus BBINOJHEHHS H3MEPEHMIA:

pabouuii nuana3oH TeMnepaTryp HEPTH, C ..oovoniiiiiii i e v, ot 17 no 40;
naBJicHHE HEPTH B CUKH, MIIa, HE O0MEE  .vvvniiiiiiiiiiii i iiiieer v ieaennns ot 0,5 no 1,6;
pexuM pabOTEI CHKH. ..o HETIPEPHIBHEIM,

5.5 Ilpoby HedTH OTOUPAIOT MOCTENEHHO B TEYEHUE JIBYX-TPEX MHHYT B TEPMOCTATUPYEMbIH

uunuHap B BUK.

6 BepinoaHenue H3MepeHNH

6.1 M3mepenus mioTHOCTA HePTH apeoMeTpoM npoBoaaT B bUK.
6.2 OnyckaroT B [UWIMHAP MEINAJIKY, AcnaroT 3—4 NBHAKEHUS MEIIAIKOW OT AHA A0 YpPOBHHA
HepTH U 00OpaTHO, 3aTEM €€ BHIHUMAKOT. ONycKaloT B LIMJIMHP TEPMOMETP. TEPMOMETP YAEPKUBAIOT

B TAKOM IOJIOXKEHHH, YTOOBI YYACTOK IIKANBI, COOTBETCTBYIOIINH TeMIieparype HedTH, Obu1 Ha 5—10



MM BbILI€ YPOBHS HEC(TH B LMIuHApe. OOpa3oBaBlIMECS Ha TMOBEPXHOCTH MY3bIPbKH CHUMAIOT
PunsTpoBaNBEHON Oymarod v 1-2 xannsaMu Hegpaca.

6.3 ApeoMeTp OCTOPOXKHO OMyCKalOT B LIMIIMHAP, AEpXKa 3a BepXHMH KOoHel. 3a 2—3 JeicHHs
A0 MPEANoNaraéMoro 3HaUYCHUA IUIOTHOCTA HE(PTH apeoMETp OTIYCKAOT, cooOllas €My JIErKOe Bpa-
lenue. HacTb CTEPIKHS, paclloIOKCHHAs BbILUE YPOBHA NOTPYKEHHS apeoMeTpa: cyxad u uncras. [lo-
CJIe MpeKpaleHus KoeOaHHi apeoMerpa CUMTHIBAIOT MOKA3aHUA €0 [Kaibl ¢ JUCKPeTHOCTHIO 0,1
KI“/MB, TO €CTh OAHOH IATOH LIEHbI AeneHud 1Kanabl apeomerpa (0,5 Kr/M3), M NOKa3aHHWs TCPMOMETpA C
IUCKPETHOCTBIO MIKaib!l TepMoMeTpa (0,1 °C). IIpu 3TOM HCKIIOYAIOT KacaHHE apeOMETPOM TEPMO-
MEeTpa M CTEHOK LIMJIMHAPA.

0.4 IlokaszaHua apeoOMETpa HabAIOAAIOT MO BEPXHEMY KPal0 MEHUCKA, IIPH 3TOM IJj1a3 HaXxOIUT-
Cs Ha ypoBHE MeHHCKa. I1pu ucnonp3opanun apeoMeTpoB At HEPTH, rpagyHPOBAHHBIX N0 HHKHEMY
MEHHUCKY, K IIOKa3aHHIO apeOMETPa NpuOasAOT IIONPaBKy Ha MEHHCK, paBHYO 0,7 KI/M°.

6.5 BEIHUMAIOT ap€OMETP H TEPMOMETP, MOIOT He(PPacoM U CylaT Ha BO3AYXE.

6.6 BeinuMaroT apeoMeTp H noBTOpAIOT oniepauuu mo 6.2 - 6.5.
7 O6paboTKa pe3yJabTaTOR H3MepEeHMii

7.1 3HaYeHNS MJIOTHOCTH He(TH MO MOKA3aHHUAM apeoMeTpa Npy NEPBOM M IIOBTOPHOM H3Me-

PEHHSX NJIOTHOCTH NMPOOkI HEPTH NPUBOAT K YCIOBHAM M3MEPEHMH oGbeMa (IUIOTHOCTH) HeTH 11O

bopmyIam:
p; x[1-0,000025x (t, —t,)]
e < C-)e-v, xP) v
p, x[1-0,000025x(t, —t,)]
Pap = , (2)
[1+B, x(t=t;)|x (-, xP)
A€ p, p» Py — 3HAUCHUSA IUIOTHOCTM HE(PTH MO MOKA3AHUAM apeoMeTpa, MePeCUUTaHHBIE K YCIIO-
BHAM M3MEPeHH 0GbeMa (IIIOTHOCTH) HeTH, KI/M ;
P1, P2 — TOKa3aHHUA apeoMerpa NpH NMEPBOM W NMOBTOPHOM uaMepeHHUAX (C YYETOM MONpaB-
KA Ha MCHHMCK IIPH UCNOJIb30OBAHUU ape€OMETPOB, OTrpaayHMPOBAHHBIX MO HHXXHEMY
MEHUCKY), KI/M;
B1, 2 —  KO3(QHUHEHTh; 00BEMHOTO pacluMpeHnst HePTH Iipy 3HAYEHHUAX TEMIEPATYPHI t;
M t COOTBETCTBEHHO (Tabauua A.1 npunoxenus A MY 2153), °C™';
t, B2 — 3HA4YC€HUA TEMIepaTypbl MUCMLITAHUSA MPH TEPBOM M MOBTOPHOM M3MEPEHUAX
JIOTHOCTH HEPTH apeomeTpoM, °C;
Y1, 12 — KO3 HLMEHTH c)KUMaeMOCTH HE(TH NMPU TeMIepartype t; (Tabnuua A.2 IpHIO-
xeHus A MU 2153), MITa™;
t, P — 3HA4YCHHs TEMINEpaTypsl npusenenus, °C, U n30biToynoro gasnenud, Mlla, HedTH
[PH U3MEPEHHUAX ODbemMa (IJIOTHOCTH) HEPTH;
to — 3HAYCHHUC TCMIICpaTyphl rPagyHpOBKH apeoMeTpa, pasHas 15 °C (20 °C) ans apeo-



METPOB, OTrpaayupoBaHHbIX npH 15 °C (20 °C), cOOTBETCTBEHHO.
7.2 [Ipyn pa3sHOCTH MEXKAY 3HAYCHUAMM TEMIIEpATYPbl U3MEPECHHUI W NPUBEACHHS, MPEBLIILAIOIIEH
10 °C, nns nepecueTa roKa3aHuii apeoMeTpa UCNONb3YIOT nporpaMMmy «Pacuer nnotHocTH» o MU 2632.
7.3 PacxoxxneHue MEXAY NMPUBEACHHBIMM K OJJHHAKOBBIM YCJIOBHAM 3HAYEHHWAMU MIJIOTHOCTH
HedTH He mpesblmaer 0,6 kr/M°. B NPOTHBHOM cllydyae Onepal|y 1o 5.5 ¥ pa3neny 6 HacTosmeit pe-
KOMEHAalliK TOBTOPSIOT.

7.4 3naueHune IOTHOCTH HedTH, npuseaeHHoe K 20 °C (15 °C) ana apeomerpa, OTrpagyHpo-
BaHHOro 1npu 20 °C, onpeneasitor no tadbnuue b.1 (b.2) npunoxenna b MU 21353, Kr/M".
7.5 3nadeHue IIOTHOCTH HedTH, nipuBeAcHHOE K 20 °C (15 °C) nns apeomMerpa, OTTpaayHpo-

BaHHoro npu 15 °C, onpeaensior no tabnute B.3 (5.4) npunosxkenus b MU 2153, kr/v.

7.6 BRIUMCIAIOT cpeaHUE apu(PMETHYECKHE 3HAYCHHS [0 MPUBEACHHBLIM 3HAYCHHSAM TJIOTHO-
CTH, onpeaesicHHbIM 1o 7.1, 7.4, 7.5, n BBIYUTAIOT CUCTEMATHYECKYIO NorpelwtHocte MBH, paBHy10
0,71 kr/M’ cornacuo pazaeny 1.

7.7 3HaYCHUA TJIOTHOCTH, ONpPEACACHHBIE 110 7.6, OKpYTJAIOT A0 YEThIpeX 3HAYaluxX UU@p H
MPEACTABNAIOT B BUJE YHCJIOBOIO 3HAYEHU U3MEPIEMON BEJIMUMHBI ¢ YKa3aHMEM rnorpeiHoctd MBU
(pacIUpPEeHHON HEOMPEACNCHHOCTH), paBHOM: £+ (1,7 KI/M~ COTJIACHO pasaeny 1. [ipuMmep nepecueta
MOKa3aHUM apeoMeTpa MPHUBEICH B NMPUIOXKECHUH A HACTOALUEHA PEKOMEHIALUH.

7.8 B cnyyac U3MEHEHHMs YCJIOBUH BBINOJIHEHHS U3MEPEHUH U MOATOTOBKU K HUM, YKa3aHHbLIX
B pa3fcie S, OUECHKY MPaBHJIBHOCTH M NPELUHU3UOHHOCTH METOAA U3MEPECHUH OCYIUECTBIAIOT B COOT-

BeTcTBUH ¢ [OCT P UCO 5725.

8 Odopmienne pesyabTaroB H3MEpeHHH

8.1 Pe3ynbTaTrel noKa3aHU# apeoMeTpa, NEPECUUTAHHBIE K YCJIOBUAM HU3MEPEHUN 00bEMa U K
CTAaHJAPTHBIM YCIIOBHAM, 3anuchiBaioT B «IlacmopT kayecTBa HEPTH» B B K AKT NpUEeMa-cAauyd HEPTHU»
Mo ¢opMaM, NPUBEAEHHBIM B MPHIOXKEHHAX K «PeKOMEHOaUMH MO OMPECICHHUIO Macchl HETH NpH
YUETHBIX OIEpaldIX ¢ NPUMEHEHUEM CHCTEM M3MEPEHU KOMMYECTBA M TOKa3aTeneil kayecTsa Hed-
TH.

8.2 PesynbTaThl NOKa3aHWH apeoMeTpa, NMEPECUMTAHHBIE K YCJIOBUSIM HM3MEPCHHH IMOTOYHOrO
miotHoMepa B bHMK, 3anuceBalOT B JKypHaj KOHTPOJS METPOJIOTMYECKUX XAPaKTEPUCTHK CPEACTB

U3MEPEHUI NPH KOHTPOJIE METPOJIOTHYECKHX XapaKTEpUCTHK MOTOYHOIO INIOTHOMEDA.



[Ipunoxenue A

IIpumep nepecuera Noka3aHHil apeoMeTpa K yCJIOBHUAM H3MEPEHHH

IJIOTHOCTH IJIOTHOMEPOM H CTAHAAPTHBLIM YCJIOBHAM

[Ipy u3Mepenuax mIoTHOCTH HeQTH apeoMerpoM Tuna AHT-1, orrpagyupoBanueM nipH 20 °C, noiy-
YeHsbl CIEAYIONINE NI0Ka3aHHUs apeoMeTpa (C YUETOM MONpPaBKH HAa MEHUCK, paBHOl 0,7 Kr/M>):

p1 = 864,9 kr/M’ npu Temneparype ucnbitagus t; = 21,7 °C;

p; = 865,2 kr/M° nipH TeMneparype ucneiranua t; = 21,8 °C.

TeMmepaTypa u naBneHue NpUBEASHNA, K KOTOPHIM MEPECYUTHIBAIOT MOKA3aHUA apEOMETPA, PABHDI:

t=21,9°C n P=0,72 MIla.

A.1 Onpeaenstor mo tabauue A.l mpunoxenus A MU 2153 koadpPuuueHTs! 00bEMHOTO pacCIIUpeHHs
By (mpu p; = 8649 kr/M’ m t; =21,7°C) u B, (pu p, = 865,2 kr/m’ 1 t, = 21,8 °C). Onpeneneno: B, = B, =
0,000818 °C"".

A.2 Tak KaKk pa3HOCTh 3HaYEHHI TeMnepaTypbl UCbITaHua U npuBeacHus Menee 10 °C, To no dopmy-

naM (1) u (2) nepecYHTHIBAIOT NTOKA3AHMS apeoMeTpa K yCJIOBHAM W3MEPEHHH NNOTHOMEpA:

864,9x[1-0,000025x (21,7 — 20)]
[1+0,000818x(21,9—21,7)]x (1 - 0,000718 % 0,72

865,2x[1-0,000025% (21,8 - 20)]
1+ 0,000818x (21,9 21,8)]x (1 - 0,000718x 0,72)

B sthx dopMynax xosdduumenTs v, = ¥, = 0,000718 MIla™ (onpenenexo no tabauue A.2 MH 2153).

Pip = ) = 865,17 kr/m’,

P = 865,54 xr/np.

A.3 Pa3HOCTh 3Hauenuii mornoctH: 865,54 — 865,17 = (0,37 Kr/M~ < 0,6 Kr/M°. YeioBHe CXOIHMOCTH

coOJIr0OeHO.

A.4 BeIYHCIAIOT cpenHee apupMeTHIECKOE 3HAUCHHE MUIOTHOCTH U BBIYHTAIOT CUCTEMATHYECKYIO I10-
rPeIHOCTS, paBHy!o 0,85 kr/m’:  p,, = (865,54 +865,17)/2—0,71= 864,65 xr/v’.
A.5 Onpenensior no tabanue b.1 MU 2153 3HaueHne nmnotgoct npu 20 °C:

P20 = 866,06 Kr/M>, P14 = 366,44 Kr/at.

A.6 Brruncnsaror cpennee apudmMerudeckoe 3HaucHue opu 20 °C ¥ BBIMHTAIOT CHCTEMATHYECKYIO MO~

PEWIHOCTb: P,y = (866,06 +866,44)/2 0,71 = 865,54 xr/m’.

A.7 Onpenensror no rabmuue b.2 MH 2153 3nauenne nnotHocTH py 15 °C:

P15 = 869,59 xr/m®, p, s =869,96 kr/v’.

A.8 Beruucnsior cpennee apudmMerndeckoe mpu 15 °C 1 BBIHUTAIOT CUCTEMATHYECKYIO MOTPEMIHOCTD:
ps =(869,59+869,96)/2~0,71=869,07 xr/m’.

A.9 OKpyIJISOT NMONyyeHHblEe PE3YNBTaThl 10 YeThIPeX 3Ha4YallHX IH(p H IPEACTABISIOT IPHBEICHHBIE

3HAYEHHUA IVIOTHOCTH B BUIE:
p = (864,7+0,7)kr/m> mia (t=21,9°C u P =0,72 MIla),
= (865,6 £ 0,7) kr/M> s (t=20°C u P =0 MIla),
= (869,1 £0,7) kr/M° mna (t=15°C u P =0 MITa).
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CUCTEM M3MEPEHHI KOJIUMYECTBA U ITIOKasarejed kauecTtBa HEPTu», yreepKacHHbIe [Ipuka-
30M Munnpomssepro Poccuun ot 31 mapra 20035 roaa Ne 69.

11 HIIb 10503 Onpenenenude Kateropuii nOMeweHUH, 30JaHUH W HAPYXXHbIX YCTaHOBOK IO
B3PBIBOMIOKAPHOH U MOXapHOHU OITaCHOCTH.

12 [H1b 01-03 IIpaBuna noxapHoi Oe30mMacHOCTU B PoccHiicKOi Deneparivu.

13 TVY 38.401-67-108-92 Hedpacet C2-80/120 u C3-80/120. Texnuueckue ycioBHus.



