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T 86.5

PEKOMEHIALMS
FTOCYIIAPCTBEHHA S CHCTEMA OBECIIEYEHMS EJIMHCTBA T
M3MEPEHUH
IJIOTHOCTh HE®TH

MeToauka BLINIOJIHEHUA H3MeEpeHHil apeoMeTpoM B OJ10ke mamepe- | MH 2969-2006
HHil moKa3zarejieH KayecTBa He(PTH NpPH YUYETHLIX ONEPAIIHSX HA

CHUKH Ne 202 HI' Y «A3HakaeBcKHepTh» OAO «TaTHedTb»

Hacroswas pekOMEHAALMs pacnpoCTpaHAE€TCs Ha TNIOTHOCTh TOBApHOH HEPTH (nanee - HedTH)
M YCTAHABJIMBAECT METOJAUKY BBIMOJHEHUS €€ UIMEPEHHUN apeoMeTpoM B OJIOKe U3MEPEHMM MOKa3are-

neH xKauectBa He(TH (nanee — BHK) npu yyetHeix onepauusax Ha CHUKH Ne 202 HI'J1IY «A3Hakaes-
ckHedTE» OAQO «TatHedTh» (manee — MBH).

PexomeHmauus paspadoTtanHa B cOOTBETCTBUHM ¢ NojioxkeHussMu MH 2153, TOCT P UCO 5725 u

['OCT P 8.563.

1 HopMbl NOrpeIiHOCTH H3MEPEHH I

HopMBbl MOrpeIiiHOCTER U3MEPEeHUH M0 HACTOSLIEH PEKOMEHIALMHA COOTBETCTBYIOT HHXKEITPH-
BEJCHHBIM 3HAYEHHAM, B KI/M":
— CUCTEMATHYECKasA NOrpPeLIHOCTh: HE3HAYHMA;

— JOBEPUTEIIBbHBIE IPaHULBEI norpetHocT MBH (paciuvpeHHas HeOnpeAeACHHOCTh): = (,7.

2 Cpeacrea maMepeHUH H BCMOMOTraTe/IbHbIE YCTPOHCTBA

2.1 Tlp¥ BBINOJTHEHUH U3MEPEHHH NPUMEHAIOT CPEACTBA U3MEPEHUH U [PYTHE TEXHUYECKHE
CPECTBA CO CCAYIOILIUMH TCXHUUYECKHMMM XapaKTEPUCTUKAMM:

2.1.1 Apeomerpsl 11 sept AHT-1 mnm AH no 'OCT 18481 ¢ uenoit acnenus 0,5 KI/M U
[pefeaMy JoNmyckaeMoil aBCoNMIOTHOMN morpenHocTH: + 0,5 Kr/m”.

2.1.2 Llunmanap TepMOCTAaTUPYEMBId, BHYTPECHHHM JHAMETPOM 45 MM, BbICOTOH 520 MM.
2.1.3 TepmomeTtpsl pTyTHBIE cTekJIsiHHBIE THNA TJI-4 mo ['OCT 28498 ¢ uenoit nencuus 0,1 °C
U TIpeJIeNIaMy JONyCKaeMoi abCOMOTHOM norpemHocTH: + 0,2 °C.

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

2.1.5 Memanka.

2.2 JlonmyckaeTcs MPUMEHEHUE JPYTHX CPEICTB M3MEPECHHH C AQHAJIOTHYHBIMH MJIH NYYLIMMU

XapaKTCPUCTHKAMM.
3 Meroa H3MepeHU I

CYLHOCTb METOAA 3aKJII0YAETCS B MOTPYKEHUH apEOMETPA B UCIIBITYEMYIO MPOOY HEPTH, CHA-
THH NOKa3aHWH 10 MIKaJIE apeoMeTpa MpH TEMIIEpaType U3MEPEHHIM U NEPECUETE MOKA3aHUHA apeOMET-

pa K TpebyeMBIM YCIIOBUSIM O TEMIIEPATYPE U JaBJICHHIO.



4 TpeGoBanus 0€30MACHOCTH H OXPaHbI OKPY>KAIOWIEH cpelbl H KBATH(PHKALIHH Onepa-

TOpPOB

4.1 IloMelieHrne AJist BEIMOJIHEHHUS U3MEPEHUH MITOTHOCTHA HEPTHU MO MOXKAPHOM OMACHOCTH OT-
HoCAT K Kateropuu A cornacHo HIIb 1035.

4.2 Ilomemienne 000pynoBaHO YCTPONUCTBAMUA MPUTOYHO-BBHITAXKHONW BEHTUNALMUA U COOTBETCT-
ByeT TpeOOBaHUAM npaBui noxapHou dezonacuoctu I111b 01-03.

4.3 JInil, BHINMOJHAUIMNX U3MEPEHHA, 00€CIEYMBAIOT CPEACTBAMMA HHAUBUIYAJIBHOM 3alIUATEI.

4.4 JIerkoBOCIJIaMEHSIOLIMECA TOBEPOUYHBIE H TTPOMBIBOYHBIE XXHIKOCTH XPAHAT B METAJLIHYE-
CKMX KaHUCTpax i XpaHEHHS HedTenpoAyKTOB. KaHUCTpLI MOMEMAOT B CNEUManbHO NpeaHasHa-
YEHHbIE JIJI1 XpaHEHHUs He(PTHU U HEPTENPOAYKTOB IOMEILICHUS WJTM METAJLIMYCCKHE LIKA(DI.

4.5 K BBINOJHEHHUIO HU3MEPEHHH JOMYCKAIOT JIML, MPOMICALLIHX MHCTPYKTAX MO TEXHHKE 0€30-
MACHOCTH, H3YYHUBIINX HACTOALIYIO PEKOMEHAAUUIO K 3KCIUTyaTallHOHHBIC JOKYMEHTBI Ha NpUMEHIAC-

MBI€ CPE/ICTBA H3BMEPEHUNA U BCIIOMOTraTelIbHOE 000PYA0BaAHHE.
S YcaoBus BBINOJHCHHS U3MEPEHUH H MOArOTOBKA K HUM

[Ipu BEIMOMHEHUN H3MEPEHHUH COOTIOAIOT CAEAYIOUIHE YCIOBUA:

J.1 IlpuMeHseMble CpeACTBAa HU3MEPEHUN HMMEIOT JCUCTBYIOIUUE CBUAETEJILCTBA O MOBEPKE,
OMIIOMOUPOBAHB! MJIM UMEIOT OTTUCKH NOBEPUTEIBHBIX KJIEIM.

5.2 Hed1e mo crenenu noaroroBku cooreetcTByeT ['OCT P 51858.

5.3 Ilokaszarenu u3mepaemoit He(pTH HaAXOAATCA B CACAVIOUIHX Npeaeaax:

[VIOTHOCTH B paGOUYEM JHAMA30HE TEMIIEPATYD, KI/M™  .ovierenenerrnenennnens oT 843 1o 890;
BA3KOCTh B pab0oyeM JUAMA3Z0OHE TEMIEPATYD, COT iiiriiieiiii i i eaans oT 8 no 24;
MACCOBAT JOJIS BOJDBL, 40, HE DOI € v vttiitiiirtenerireneaeanersesensasssensosensssssnessnsssnseons 0,5;
NABJICHUE HACBILIECHHLIX HAPOB, K12, HE OOJEE....ccveviiiireiiiierieirccerniecetierenrsere s eranacenes eon. 60,7,

J.4 YCcnoBUA BBINOJHEHUS U3MEPEHUH:

pabounii [1anasoH TEMOEPATYP HEMTH, °C ..ot cie e ee e, oT S no 30;
nasyicHue HepTH B CUKH, Mlla, HE 60NIEE ..vvviveiiiiii e e, ot 0.4 1o 1,0;
pexuM paboThl CHUKH. ... e e e HETPEPbIBHBLIN.

5.4 1Ipoby HedTH OTOUPAIOT MOCTENEHHO B TCUEHHUE JBYX-TPEX MHUHYT B TEPMOCTATHPYEMBIH

uunuHap B bUK.

6 Bbinoinenne uimMepeHni

6.1 U3mepenus mioTHOCTH He(pTH apeoMeTpoM IpoBoasaT B bUK.
6.2 OnycKaloT B UMJIMHADP MeEINaJKy, AciaioT 3—4 JBMKEHHA MEIUAIKOW OT AHA JO YPOBHSA
HeDTH U 0OpaTHO, 3aTeM €€ BHIHUMAOT. ONycKaloT B LIHIMHADP TepMOMETp. TepMOMETp YASPKUBAIOT

B TAKOM MOJIO;KCHUM, YTOOBI YYaCTOK WIKA/IbI, COOTBETCTBYIOHUIUI TemnepaTtype He(dTH, Obll Ha 5—10



MM BBILUE YPOBHA HedTH B UMiavHApe. OOpazoBaBUIMECS HA MOBEPXHOCTH MY3bIPHKH CHUMAIOT
¢unsTpOBANBLHON OyMaroi unu 1-2 kannsamMu Hedpaca.

6.3 ApeoMeTp OCTOPOXKHO ONYCKAKT B HWIMHIP, AEpKa 3a BEPXHUKA KOHeW. 3a 23 neneHus
A0 NpearnojaracMoro 3Ha4cHUA MIOTHOCTH HEPTH apeoMETp OTIYCKAaroT, coodlias eMy JIerkoe Bpa-
leHHe. YacTh CTEPKHA, pacnoJIOKECHHAs BBIIIE YPOBHS MOTPY)KEHHUSA apeoMeTpa: cyxas | uucTas. [o-
cJIe IpeKpaleHusa KoiebaHui apeoMeTpa CUMTHIBAKOT MOKA3aHUSA €ro IKanel ¢ JUCKpeTHOCTHIO (), 1
KI/M>, TO eCTh OJHOM NATOM LieHBI AeNIeHHs Kansl apeoMerpa (0,5 Kr/M>) M nOKa3aHHs TEPMOMETPA C
RUCKPETHOCTHIO wiKanbl TepMomerpa (0,1 °C). Ilpd 3TOM HCKIIOYAIOT KacaHHe apeoMETPOM TepMO-
METpa U CTEHOK LWJIHHIpA.

6.4 IlokaszaHusa apeoMeTpa HAOMIOAAIOT MO BEPXHEMY KpalO MEHUCKA, NPH DTOM Ij1a3 HaXOAUT-
cAd HA YPOBHE MEHHUCKA. I1py MCNOJB30BAaHHH apeOMETPOB A HEPTU, IPATYUPOBAHHBIX MO HHIKHEMY
MEHHCKY, K NMOKa3aHHIO apeoMeTpa NpHOABIISIOT NOMPABKY Ha MEHUCK, paBHYIO 0,7 Kr/M”,

6.5 BBIHUMAIOT apeOMETP U TEPMOMETP, MOIOT HEPPAcOM M CyLIaT Ha BO3yXeE.

6.6 BBIHMMAIOT apeOMETP M MOBTOPSIOT onepauuu 1o 6.2 - 6.5.

7 O0paboTKa pe3yabTATOB H3MEPEHUH

7.1 3Ha4YeHHs MUIOTHOCTH HE(DTH IO MOKA3aHUSIM apeoMeETpa MNP NMEPBOM U MOBTOPHOM HU3MeE-

PEHHUAX TJIOTHOCTHA NMPOOBI HEMTU NMPUBOIAT K YCIOBHIM U3MEPEHUH 00beMa (IMJIOTHOCTH) HEPTH MO

(popmynam:
A plx[1—0,00_0025><(t1—t0)] (1)
- [1+B1 x(t“tl)]x(l“'i'l XP) |
o = p, x[1-0,000025x(t, —t,)] 2)
Ty x(- ) - 7, xP)’
A€ P, s Py — 3HAYECHHS IUIOTHOCTH HE(TH MO MOKA3aHUAM apeoOMETPa, NEPECUNTAHHBIE K YCIIO-
BHSM M3MepeHHi o6beMa (TUIOTHOCTH) HedTH, KI/M;
P1, P2 — MOKa3aHHA apeoMeTpa Ipy NMEPBOM U IMOBTOPHOM U3MEPEHMSX (C YUETOM MONpaB-
KH Ha MEHMCK IIPH HCIOJIb30BAHHH apeOMETPOB, OTTPaayUPOBAHHBIX MO HUKHEMY
MEHHCKY), KI/M>;
B1, B2 — KO3 GUIUEHTH 0OBEMHOI0 PaCIIMPEHUA HEPTH NPH 3HAYCHUSAX TEMIEPATYPHI t;
U t; COOTBETCTBECHHO (Tabnuua A. 1 npunoxenus A MU 2153), °C'1;
i, & — 3HAQYEHHA TEeMNEpaTypbl HCHOBITAHUA IPH HNEPBOM H MNOBTOPHOM M3MEPECHUSX
[IJIOTHOCTH HEPTH apeoMeTpoM, °C;
Y1, Y2 —  KO3(PUUHUEHTHI CKUMAEMOCTH HedTH npH Temmnepartype t; (Tabnauua A.2 npuio-
xeruss A MU 2153), MITa™';
t, P — 3HA4YCHMUA TeMIIEpaTypsl npuBeAcHUd, °C, U n30bITOUHOrO AaBjeHUd, Mlla, HedTH

py¥ U3MEepEHUIX 00beMa (IJIOTHOCTH) HE(PTH;

to — 3HA4YEHHE TEMIIEPATYpPhl FPagyupOBKHU apeoMerpa, paBHas 15 °C (20 °C) aas apeo-



METPOB, OTrpaayupoBaHHBIX NpH 15 °C (20 °C), COOTBETCTBEHHO.

7.2 1lpu pa3HOCTH MEXIY 3HAYECHHUAMH TEMIIEPATYPbl UIMEPEHUI U MIPUBEACHHUS, TIPEBBILLIAIONICH
10 °C, nns nepecyeTa rnokazaHyuid apeoMeTpa MCIob3yioT MporpaMmy «Pacder mnotHoctu» no MU 2632,

7.3 PacxoKaeHue MEXAY NMPUBECACHHBIMM K OJAWHAKOBBIM YCJIOBHSIM 3HAYECHHUSMH TJIOTHOCTH
HedTH He npesbiaer 0,6 kr/m°. B MPOTHUBHOM CJlyyae onepauuu 1o 5.5 ¥ pasgeny 6 HaAcTOsLIEH pe-
KOMEHAALMH MOBTOPSIOT.

7.4 3Hauyenre nmuotHocTH HedTH, npuBeacHHoe K 20 °C (15 °C) ana apeometpa, OTrpayupo-
BaHHOTo nipu 20 °C, onpexenstot no tabnuue Bb.1 (B.2) npunoskenus b MU 2153, kr/m’.
7.5 3Hayenue nnotHocTH HedTH, npuBeacHHoe K 20 °C (15 °C) ana apeomertpa, OTrpagyupo-

BaHHoro npu 15 °C, onpeaensrot no tabnuue b.3 (b.4) npunoxenus b MU 2153, KI/M".

7.6 Beruucnaior cpeHde apuPMETHYCCKUE 3HAUCHHA TIO MPUBEJIEHHBIM 3HAYCHUSIM TIJIOTHO-
CTH, onpeAcacHHbIM 1o 7.1, 7.4, 7.5. Tak Kak cucteMaTryeckas norpemHocts MBH coranacHo pasje-
ny 1 HacTosEerH pEKOMEHIALUH HE3HAYMMA, TO OCTaBJISIKOT 3TH PE3YyabTarThl O€3 H3MECHEHUH.

7.7 3HaueHUs NJIOTHOCTH, ONPCACICHHBIC MO 7.6, OKPYIJIAKOT A0 YEThIpeX 3HAYaLIUX LUUQpP U
NPEACTaBJAIOT B BUAE YHUCIOBOIO 3HAUYCHHUS U3MEPIEMOil BEIUUMHBI ¢ YKa3aHHeM norpeuHocty MBU
(pacCLUMPEHHOH HEOIPEACICHHOCTH), paBHOM: + 0,7 KI/M® COTJIACHO pazaeny 1. Ilpumep nmepecuera
[MOKa3aHWH apeoOMETpPa NPHUBEAEH B IPUIOKEHHH A HACTOALIEH pEKOMEHJALIHH.

7.8 B cnydyae M3MEHEHUs YCJOBUH BBINOJIHEHUS U3MEPEHUNA M MOATOTOBKU K HUM, YKa3aHHBIX

B pasfene d, OUEHKY MPaBUIBHOCTH U NPELU3UOHHOCTU METOAA U3MEPEHUH OCYLIECTBAAIOT B COOT-

sercTBUU ¢ [ OCT P UCO 5725.

8 OdopmiieHue pe3yJIbTATOB H3MEPEHH I

8.1 Pe3ynbTaThl nokazaHUui apeoMeETpa, NMEPECUYUTAHHBIE K YCIIOBHAM HM3MEPEHUHA 00bEMa M K
CTAHIAPTHBIM YCJIOBHSAM, 3anuchiBarOT B «Ilacnopt kauecTBa HEPTU» U B K AKT NpUEMa-Caud HEQTHY
1o ¢popmaM, NPHUBEACHHBIM B MPUIOKEHUAX K «PexomeHaauuu no onpeaejeHHI0 Macchl HETH NpH
YUYETHBIX Onepauusix ¢ NPUMEHEHUEM CHCTEM U3MEpPCHHH KOJNMUECTBA U TOKa3aTelieil KauecTna Hed-
TH.

8.2 PesynbTaThl MOKa3aHHUi apeoMETpa, MEPECUYHNTAHHBIE K YCIOBHAM H3MEPECHHH MOTOUHOIQ
miotHoMepa B bHMK, 3anuceiBaloT B xypHanm KOHTPOINS METPOJIOTHYECKHX XapaKTEPUCTHK CPEACTB

U3MEPEHUH ITPH KOHTPOJIE METPOJIOTHUYECKUX XapPaKTePUCTUK MOTOYHOIO NMJIOTHOMEDA.



IIpunoxxeuue A

[Ipumep nepecuyera NOKA3aHWii apeoMeTpPa K YCJOBHAM H3MEPEHHI

NJOTHOCTH IVIOTHOMEPOM H CTaHIJAPTHLIM YCJIOBHHAM

[Tpu u3Mepenusx rwioTHocTH HedTH apeomerpoM tuna AHT-1, orrpanyuposansbiM nipu 20 °C, nony-
YeHb! CIEAYIOIIHE TOKa3aH!A apeoMeTpa (C YUSTOM MOMpPaBKY Ha MEHHCK, paBHOI 0,7 Kr/M’):

01 = 864,9 xr/M° Tpu TemmnepaType uenbiranus t, = 21,7 °C;

0, = 865,2 xr/M° nipu Temneparype ucneitanus t; = 21,8 °C.

Temmeparypa v naBiaeHue NpUBEAEHUA, K KOTOPBIM ITIEPECYNTLIBAIOT MOKa3aHHUA apEOMETPA, PABHbI:

t=21,9°C u P=0,72 MIla.

A.1 Onpenensator no Tabmuue A.1 npunoxenus A MH 2153 xoadpduimenTsr 00beMHOr0 pacimivpeHus
By (npu p; = 8649 kr/M’ 1 t; =21,7°C) u B, (npu p, = 865,2 kr/m° u t, = 21,8 °C). Onpeneneno: B, = B, =
0,000818 °C"".

A.2 Tak Kak pa3HOCTb 3HAUYCHUH TEMIIEpATYpbl UCIIBITAHUA U npuBeacHua meHee 10 °C, o nmo dopmy-

naM (1) u (2) nepecunTHIBAIOT MOKA3aHUA apEOMeTpa K YCIOBHAM U3MEpPESHHII IIIOTHOMEDA:

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

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

B 3tHX dopmynax kodpduuueHTs v, = v, = 0,000718 MIIa™' (onpeneneno no tabauue A.2 MU 2153).

) = 865,17 xr/m’°,

Pap ) = 865,54 kr/m’.

A.3 PasHocTb 3HauyeHuil wiotHocTH: 865,54 — 865,17 = 0,37 kr/M° < 0,6 kr/M. YCI0BHE CXOMUMOCTH

COOJTFOIEHO.

A.4 BeIMUCHAIOT cpenHee apu¢dpMETHIECCKOE 3HAYEHHE JIOTHOCTH

P, =(865,54+865,17)/2=865,36 kr/m’.
A.5 Onpenensaror no tabnuue b.1 MH 2153 3nauenne nmnotaoctu npu 20 °C:

P4 = 860,06 KI/M”, P, 5 = 866,44 KI/M".

A.6 BeruncnarwT cpeqHee apudMeTHYecKoe 3HaYeHue npH 20 °C

p,, = (866,06 +866,44)/2 = 866,25 kr/m’.
A.7 Onpenensrot o tabnuue b.2 MU 2153 3Hauenue nmotHocTH npu 15 °C:

P, s = 869,59 Kr/M’, Pa,s = 869,96 KI/M°.

A.8 BeruucnaroT cpeaHee apudmernyeckoe npu 15 °C

P, = (869,59 +869,96)/2 = 869,78 kr/m’.

A.9 OxpyrisioT NONy4EHHbIE PE3YNbTaThl A0 YETHIPEX 3HAYAIIMX LUQPP U NPEACTABIAIOT MPUBEAESHHbIE
3HAYUCHHA ILJIOTHOCTH B BHUIC:

pp = (8654 +£0,7)kr/M mna (t=21,9°C u P=0,72 MIla),

00 = (866,3 £0,7) kr/M® ma (t=20°C u P =0 MITa),

01s = (869,8 +0,7) kr/M> mns (t=15°C u P =0 MIa).




buosnorpadpusa

1 T'OCT P 8.563-96 I'ocynapcTBeHHas cucteMa o0ecleYeHHs €IMHCTBA H3MEpEHH. MeTo-

JIAKH BBITTOJTHEHUA U3MepEHHH,
2 TOCT 8505-80 Hedpac C 50/170. TexHu4ecKkue yciaoBus.

3 T'OCT 18481-81 ApeomeTpbl H UMIUHAPLI CTCKJISIHHBbIE. OOILHE TEXHUUYECKHE YCIIOBUAL.
4 TOCT 28498-90 TepMOMETpbI KMAKOCTHBIE CTCKISHHbIE. OOLIUE TCXHUYECKHE TpeOOBa-
HUS. MeTOo/IBl UCIBLITAaHUMN.

5 TOCT P UCO 5725-2002 TouHOCTb (NpaBUJIbHOCTb M IPELIU3UOHHOCTE) METOJOB U pe-

3yJIBTATOB H3MEPEHHM.

6 T'OCT P 51858-2002 Hedre. OO111MEe TEXHUUECKUE YCIOBUSL.

7 MU 2153-2004 I'CH. I1notHocTs HEQTH. TpeOOBaHUA K METOAHUKAM BBINTOJHEHHUS U3MEpPE-
HUHA apeoOMETPOM NPH YUECTHBIX OnepaLusix.

8 MHU 2632-2001 I'CH. [1noTHOCTh HEDTH H HEPTEOPOAYKTOB H KOIPPULUEHTE 00BEMHOIO
pacLIUPEeHUS M COKUMAEMOCTH. METOAbI ¥ nNporpamma pacyera.

0 PMI 43-2001 I'CH. IIpumenenre «PykoBOJCTBA MO BBIPAXKECHUIO HEOMNPEACIECHHOCTH U3-
MEPEHUN Y.

10 «PexoMeHaauuy Mo ONpeaeaCHUIO MAcChl HEPTH IIPH YYETHBIX ONEpalUAX ¢ IPUMEHEHUEM
CHCTEM HM3MEPEHHH KOJMYECTBA MU MOKA3aTeNeH KadecTBa HeTH», YTBEPKACHHBIE [1pHKa-
30M Muunpomanepro Poccuu ot 31 mapra 2005 roaa Ne 69,

11 HIIb 105-03 Onpepenedre KaTeropdi MOMEUIEHUH, 3MaHUA W HAPYKHBIX YCTAHOBOK [0
B3PBIBONOXKAPHON W MOXAapHOH ONACHOCTH.

12 IIIIb 01-03 [IpaBuna noxapHoii Oe3oracHocTu B Poccuiickon deaepauun.

13 TY 38.401-67-108-92 Hedpacr C2-80/120 u C3-80/120. TexHuueckue ycaoBus.



