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T 86.5

PEKOMEHJIALIUSA
TOCY/IAPCTBEHHAS] CUCTEMA OBECIIEUEHM EJJUHCTBA
W3MEPEHHI
ILIOTHOCTH HE®TH

MerToanka BHINONHEHUS H3MepPeHHl apeoMeTpoM B O0Ke nimepe- | MH 2969-2006
Uil moKa3zaTeJiell KauecTBa He)TH NpPH YHETHBIX ONEPAHIX HA
CHKH Ne 202 HI'TY «A3unakaeBckuepTn» OAO «TaTHedTb»

Hacrosinas pekoMeHIalus pacnpoCTpaHAeTCs Ha MIOTHOCTh TOBapHOM HedTH (nanee - HedTH)
H YCTaHABIMBAET METOAUKY BBHINOJHEHUS €€ U3MEpeHHI apeoMeTpoM B GJIoke M3MEpeHHii nokasare-
neii kauectBa HedTH (nanee — BUK) npu yuetHeix onepauusx Ha CHUKH Ne 202 HT'TY «A3Hakaes-
ckHe(dTY OAO «TarnedTs» (manee — MBU).

PexoMeHnnauus pa3pabotaHa B COOTBETCTBUH ¢ nonoxenusamMu MU 2153, TOCT P UCO 5725 u
T'OCT P 8.563.

1 HopMbl NOrpemIHOCTH H3MEPEeHH

HopMB! NOFpEIHOCTEH M3MEPEeHHH M0 HACTOSINEH PEKOMEHALMH COOTBETCTBYIOT HHXKEMPH-
BEJICHHBIM 3HAYEHHAM, B KT/M:
— CHCTEMATHYECKas NOTPEIHOCTh: HESHAYHMA,

— JIOBEpHTEJIbHBIE IpaHULBI norpemHoctd MBH (paclunpeHHas HeonpeeaeHHOCTh): £ 0,7.
2 Cpeacrsa u3MepeHuii n BCNoMoratebHble yeTpoiicTBa

2.1 Tlpu BRIMOAHCHWHM U3MEPEHHI NPHMEHSIOT CpPEACTBA U3MEPEHHUH M OpYrue TEXHHYECKHe
CPEACTBA CO CICAYIOLIMMH TEXHHYECKUMH XapaKTepHCTHKaMH:

2.1.1 Apeometps! mna Hedtw AHT-1 mnu AH no FOCT 18481 ¢ ueHoii aenenus 0,5 Kr/M H
Npe/enaMy JoTyckaemoit aGCOMOTHOM morpemkocTH: + 0,5 Kr/M>.

2.1.2 InMHAp TEpMOCTATUPYEMBIH, BHYTPEHHHM AHaMeTPOM 45 MM, BbicoTol 520 MM.

2.1.3 Tepmomerps! pryTHBIE cTeknsHHble THNA TJI-4 no 'OCT 28498 ¢ uenoii nenewnus 0,1 °C
W IpeAeniaMu fonyckaeMoii abconmoTHoit norpewmHoctH: % 0,2 °C.

2.1.4 Hedpac no I'OCT 8505 niu TY 38.401-67-108.

2.1.5 Mewanxa.

2.2 JlomyckaeTcss IPUMEHEHHe APYTUX CPeACTB M3MEPEHUH ¢ aHAJIOTHYHBIMM HIM JTYYHIAMH

XapaKTepPUCTHKAMM.
3 Meroa m3mepennii

CyuHoOCTb MeTOza 3aKUTIOYaETCA B MOTPYKEHHH apeoMeTpa B UCMBITyeMYIo npo0y HedTy, CHs-
THM [IOKa3aHHH M0 IIKaJie apeoMeTpa IPY TeMIepaType U3MepeHHH U nepecyeTe nokasaHuii apeomeT-

pa K TpeGyeMBbIM YCTIOBHAM IO TEMIEPATYPE U AABIECHHUIO.



4 TpeGoBanus 6e30NACHOCTH M OXpPaHBI OKPYsKalOWIeH cpeabl H KBaaudHKanuu onepa-

TOPOB

4.1 TTomelienne A1 BBINOIHEHHA U3MEPEHHH IITOTHOCTH HE(TH MO MOXKAPHOM OMacHOCTH OT-
HocAT K kareropuu A cornacHo HITB 105.

4.2 Ilomemenue 060pyAOBaHO YCTPOMCTBAMY MPUTOHHO-BBITSDKHON BEHTHUIALMM U COOTBETCT-
ByeT TpeOOBaHUAM NpaBui NoxkapHo# 6e3onacHoctn M6 01-03.

4.3 JInu, BHNONHAIOMMX U3MEPEHHS, 00eCeYUBAIOT CpeICTBAaMH HHAKBULYAJHHOM 3a1UThI.

4.4 JlerxoBOCIUIAaMEHSIOIMECA NOBEPOYHBIE H MPOMBIBOTHBIC )KHAKOCTH XPAHAT B METaJUTHYe-
CKHX KaHMCTpax i XpaHeHus HedrempomykroB. KaHMCTpEI MOMEILAIOT B CNEUMANBHO NMpeIHazHa-
YeHHBIE JUId XpaHeHHs He(TH H He(pTenpoaAyKTOB NOMEILEHNS NITH MEeTaJUTHYECKHE IuKaEL.

4.5 K BHINOJIHEHMIO H3MEPEHHIT NONMYCKaIOT JIKL], MPOIIEALINX MHCTPYKTAX MO TeXHHKe Oe30-
NAaCHOCTH, H3YYHBUINX HACTOMLIYO PEKOMEHAAUHUIO K SKCIUIyaTaLIMOHHbIE JOKYMEHTHI Ha NPHMEHSE-

MBIE Cpe/ICTBa H3MEPEHHIA M BCIIOMOraTtebHoe 060pyA0BaHHe.
5 YcnoBus BLINOJHEHHS H3MEPEHHUIl H IOArOTOBKA K HUM

Ipu BBIMONHEHAH H3MEPEHUH COOIONAIOT CAEAYIOIIUE YCIIOBUS:

5.1 IlpuMeHseMble CpenCcTBAa H3MEpEHUH HWMEIOT ACHCTBYIOIIME CBUAETEILCTBA O MOBEPKE,
OTUIOMOMPOBAHBI HII HIMEIOT OTTHCKH OBEPUTEIBHBIX KJeiiM.

5.2 Hedts no crenenu noaroroeku coorsercTByeT [OCT P 51858.

5.3 Ilokasaremu n3mepaeMoit HeQTH HaXOAATCA B CACAYIOWIMX NMpeaenax:

IIOTHOCTH B paGOYEM HANA30HE TEMIIEPATYP, KI/M®  ...oeeeeeeeeeene.........OT 843 10 890;
BA3KOCTh B pabouem OHana3zoHe TEMMEPATYP, CCT ...oiviiiiiiiiiiiiinniieineaians ot 8 mo 24;
MaccoBas JOJIA BOAbI, %, HE GONEE ....vvuvennnn.... e eeraerearreeerraaiaann e ernvaereeeenen 0,5;
JlaBieHHe HachlleHHbIX TapoB, klla, He Gonee 66,7.

5.4 YcnoBus BBINIOTHEHHS U3MEPEHHIA:

pabounii [uanasoH temneparyp Hedru, °C ........ e ceeeen e ot 5 po 30;
naeneHue HehTH B CUKH, MITa, HE GOMEE ....ouuvneniereiniineninaiiininreeeeennnns ot 0,4 no 1,0;
pexum paborel CHKH...................... e et tenteraceererareateaeaanansaaa HeTPEPbIBHI.

5.4 TIpo6y HedTH OTOUPAIOT MOCTENEHHO B TEUEHHE ABYX-TpEX MHHYT B TEpMOCTATHDPYEMBbIit

winHap B BUK.
6 BbinosneHue n3mMepeHHi

6.1 U3mepenus mioTHOCTH HedTn apeometpoM nposoasat B BUK.
6.2 OnycKaloT B LHIMHADP Memanky, AenaloT 3-4 JBHXKEHHMA MEIaNKoOil OT JHA ZI0 YPOBHA
HedTU U 00paTHO, 3aTeM ee BHIHUMAIOT. ONyCKAIOT B LJIMHAP TePpMOMETP. TepMOMETD yAepKHBAIOT

B TaKOM MOJIOXKEHMM, 4TOOBI Y4aCTOK HIKATbl, COOTBETCTBYIOIHMI Temneparype HedTH, Obin Ha 5-10



MM BbILIe YpOBHA HedTH B IunuHape. OOpazoBaBUIMECS HA MOBEPXHOCTH My3BIPBKH CHMMAIOT
¢dunpTpoBanbHOil Gymaroit uimi 1-2 kannamu Hedpaca.

6.3 ApeoMeTp OCTOPOIKHO OMYCKAIOT B UWINHAD, Jepka 3a BEPXHHUi KoHew. 3a 2-3 neneHus
JI0 NMPeANoNaracMoro 3Ha4cHHs MIOTHOCTH He(TH apeoMeTp OTMYCKaloT, COo0Ias eMy JIETKOe Bpa-
wenue. YacTh CTepXKHSA, PACMoIOKEHHas BHILIIE YPOBHS MOTPYXeEHUs apeoMeTpa: cyxasd i uHcTas. [o-
ciie mpeKpamenns KojebaHuii apeoMeTpa CUMTHIBAIOT MOKa3aHHs €ro LIKaiel ¢ guckpetHocThio 0,1
KI/MC, TO eCTb OHOM NATOM LEHB! ACNEHUS WKANb] apeomertpa (0,5 KI'/M3) H NIOKa3aHUA TEpMOMETpa C
JHCKPETHOCTBIO wKanbl Tepmometpa (0,1 °C). Tlpu 3TOM HCKMIOMAIOT KacaHHWe apeoMETpOM TepMo-
METpa H CTEHOK LWIHHAPA.

6.4 Ioka3aHHs apeomeTpa HaGJIIOAAIOT 0 BEpPXHEMY Kpalo MEHHCKA, NPH 3TOM I/1a3 HaXO[uT-
cd Ha YpOBHE MeHHCKa. [Ipn ucnons3oBaHUKM apeoMeTpoB [l HedTH, rPpaJyHPOBAHHBIX MO HIXKHEMY
MEHHCKY, K MOKa3aHHIO apeoMeTpa NpHGaBIILIOT NONpaBKy Ha MEHHUCK, paBHyio 0,7 Kr/m’.

6.5 BBIHUMAIOT apeOMETP H TSPMOMETP, MOIOT HehpacoM u cyIlaT Ha BO3JyXe.

6.6 BelHMMaloT apeoMeTp M MOBTOPAIOT onepauyu 1o 6.2 - 6.5.
7 O6paGoTKa pe3yabTaTOB H3IMEPEeHHi

7.1 3Ha4eHHs IUIOTHOCTH HE(TH 10 NMOKA3aHMIM apeoMeTpa NPH NEPBOM U MOBTOPHOM H3Me-

PEHUAX TUIOTHOCTU NMPOOHI HEGTH MPUBOAAT K YCIOBHSM H3MepeHMii oObema (NI0THOCTH) HedTh mo

bopmynam:
py x[1-0,000025x (t, —t,)]
e g x -t )< G-, xP)’ @
p, x[1-0,000025x (t, —t,)]
P2 = i x(- G)- 7, %P ?
TAC P, ey Pop — 3HAYCHHS IUIOTHOCTH HEDTH MO NMOKA3AHHAM apeoOMETPA, NEPECUHTAHHEIE K YCII0-
BHSM M3MeperHit 06bema (IIOTHOCTH) HedhTa, Kr/M>;
PL, P2 — TMOKAa3aHHsS apeoMeTpa IpH MEepBOM U MOBTOPHOM H3MEPEHHAX (C y4eTOM NOompas-
KH Ha MEHWCK IPH HCMOJIb30OBAHHH apeOMETPOB, OTTPaJyHUpPOBAHHBIX MO HIKHEMY
MEHHCKY), KI/M;
B, B2 — k03(dHIHMEeHTH 0OBEMHOr0 paclIMpeHus HeTH NpU 3HAYSHHIX TEeMMEpaTypsl tj
U t; COOTBETCTBEHHO (Tabnuia A.1 nmpunoxenus A MU 2153), oC’ly
t, t — 3HAYCHMS TEMIEpaTypsl MCIBITAHHS MPH NMEPBOM W MOBTOPHOM M3MEPEHUSX
[UVIOTHOCTH He()TH apeoMeTpom, °C;
Y1, Y2 —  Ko3(puLHenHTHI CxxUMaeMocTd HedTH Tpu Temmepatype t; (TaGmuua A.2 mpuiIo-
xeHus A MU 2153), MITa™;
t,P — 3Ha4eHMd TeMIepaTypbl npuseleHus, °C, 1 u3beiTouHoro aarnenus, Mlla, HedTu

IpH M3MepeHuax obremMa (INTOTHOCTH) HeTH;

to — 3HAYCHHE TEeMNEPaTyphl FPagyUpOBKHU apeomeTpa, paBHas 15 °C (20 °C) ans apeo-



METPOB, OTrpagyupoBaHHBIX npu 15 °C (20 °C), COOTBETCTBEHHO.

7.2 TIpy pa3HOCTH MEKIY 3HAYECHHSIMH TEMIIEPATyphbl U3MEPEHUI U IIPHBEACHHS, NIPEBBILIAIOMICH
10 °C, nis mepecyeTa NokasaHmii apeoMeTpa UCMoAb3YIOT NporpamMMy «Pacuer ruotHocTr» no MU 2632.

7.3 PacxoxaeHue MeXAy NpUBEJEHHbIMH K OfHHAKOBBIM YCJIOBHAM 3HAYCHUSIMH IUIOTHOCTH
HepTH He npesbiaeT 0,6 Kr/M°. B POTHBHOM Ciydae onepaiyu 1o 5.5 W pasjieny 6 HacTosmeH pe-
KOMEHAALUU OBTOPAIOT.

7.4 3HaueHHe IOTHOCTH HedTy, npueeserHoe K 20 °C (15 °C) ana apeomeTpa, OTrpagyHupo-
BanHoro npu 20 °C, onpenensatot no tabnuue b.1 (b.2) npunoxxenus b MU 2153, Kkr/m’.

7.5 3nauenue mnotHocTH HedTH, npuseaenHoe K 20 °C (15 °C) ana apeomeTpa, oTrpagyHpo-
BanHoro npu 15 °C, onpenenstot no rabnuue b.3 (b.4) npunoxenna b MU 2153, K/,

7.6 Beluncnsior cpejHue apHpMeTHUECKHE 3HAUCHHUS TI0 NMPUBEAEHHbIM 3HAYEHHSM ILIOTHO-
CTH, onpeieneHHbIM 1o 7.1, 7.4, 7.5. Tak kak cHcTemMaTnyeckas norpemiHocts MBU cornacHo pasae-
sy 1 HacTosme# pexoMeHJalUH HE3HAYKMa, TO OCTABJIAIOT 3TH Pe3yNbTaThl 6€3 H3MEHEHHH.

7.7 3HaveHus WIOTHOCTH, ONPENENeHHBIE MO 7.6, OKPYrJSIOT A0 YeThipex 3Hadamumx uudp u
IPEACTABJAIOT B BHJE YHCIOBOrO 3Ha4YEHUA M3MepseMOii BETMYMHBI ¢ YKa3aHueM norpewHoctn MBH
(paciIMpeHHOH HEONpeieIcHHOCTH), paBHO#H: + 0,7 Kr/M> COrNaCHO pasneny 1. Ilpumep mepecyera
[IOKa3aHMi apeoMeTpa NPUBEACH B [IPUIOKCHHU A HACTOSLEH PEKOMEHAALIMH.

7.8 B cnyuyae n3MeHeHUs yCNOBHA BBIMOHEHNS M3MEPEHUH M MOATOTOBKH K HUM, YKa3aHHBIX
B pasjeiie 5, OLEHKY NpaBHJILHOCTH H MPELM3HOHHOCTH METOAA W3MEPEHUH OCYIECTBIAIOT B COOT-
sercteuu ¢ [OCT P UCO 5725.

8 Odopmaenne pe3yILTATOB N3IMEPEHHIH

8.1 PesynbTaTel noKa3aHUH apeoMeTpa, NepecYUTaHHbIE K YCIOBHAM U3MEpeHHH ofbeMa M K
CTaHAApPTHBIM YCJIOBHSM, 3aMUCHIBAIOT B «[lacmopT kauecTBa HEPTH» U B CAKT NpueMa-ciadu HeTH)
no ¢opMam, IpUBEACHHBIM B NPWIOKEHUAX K «PexoMeHAaluy 1o ONnpeAeIeHHIO Macchl He(TH MPH
YYETHBIX OMNEpPaLUsiX ¢ MPUMEHEHHEM CHCTEM H3MepEeHUM KONMYECTBa U ITOKasaTeneil kauecTsa Hed-
TH.

8.2 PesynbTaThl NOKa3aHHH apeoMeTpa, NMepecUWTaHHble K YCIOBHAM H3MEpEHHMH MOTOYHOIO
nnotHoMepa B BUK, 3anuchiBaloT B JKypHal KOHTPONISI METPOJIOTHUECKHX XapaKTEPUCTHK CPEACTB

M3MEPEHHIi MPH KOHTpPOJIE METPONOTHUYECKUX XaPAKTEPHCTHK MOTOYHOrO NIOTHOMEpA.



IIpunoxxenune A

Ilpumep nepecyera NOKa3aHHii ApeOMeTPa K YCIOBHAM H3Mepenuii

IVIOTHOCTH IVIOTHOMEPOM H CTAHOAPTHLIM YCJIOBHAM

TTpu u3sMepenusx TwoTHOCTH BedTH apeomerpom tuna AHT-1, otrpagynposanusiM npu 20 °C, nony-
YeHEI CIeyIOIME IOKA3aHHS apeOMETpa (C yUeTOM NOTPaBKY Ha MEHKCK, paBHOM 0,7 Kr/M’):
p1 = 8649 K/ IIpH TEMIepaType uenbiradua ty = 21,7 °C;
p, = 865,2 xr/M° nIpu TeMneparype ucnkrranus t, = 21,8 °C.
TeMmeparypa 1 AaBleHue NPUBEICHUA, K KOTOPHIM MEPECUNTHIBAIOT TIOKA3aHHUS aPEOMETpa, PaBHbI:
t=21,9°C u P=0,72 MIla.
A.1 Onpenensitor no tabnuue A.1 npunoxerns A MU 2153 koagduumeHTsl 06bEMHOr0 paciiupeHus
By (upu p; = 864,9 ki/M® m 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 pa3sHOCTb 3HAUEHHWH TEMIIEpaTypbl HCTIBITAHHA U nMpuBeaenna meHee 10 °C, To mo ¢opmy-
nam (1) u (2) nepecuuTHIBAIOT MOKA3AHMS apeOMeTpa K YCIOBHAM U3MEPEHHIl IJIOTHOMepa:
_ 864,9x[1-0,000025x (21,7 — 20)]
Pre = [1+0,000818x (21,9 —21,7)]x (1 - 0,000718x 0,72)
_ 865,2x[1-0,000025x (21,8 - 20)]
P2e = 1110,000818x (21,9— 21,8)]x (1 - 0,000718x0,72)

B aTHX dopmynax koddummenTsi v, =y, = 0,000718 MITa™ (onpeneneno no tabnuue A.2 MU 2153).

= 865,17 kr/m’,

= 865,54 kr/M’.

A.3 Paznocts 3HaueHuii wiotHocTH: 865,54 — 865,17 = 0,37 kr/M® < 0,6 kr/M°. YcinoBre CXOAUMOCTH

colOnromeHo.

A.4 BRMHCNAIOT cpeHee apH(PMETHYECKOE 3HA4EHHE INIOTHOCTH
pp =(865,54+865,17)/2 = 865,36 xr/m’.
A.5 Onpenenstor no tabnuue 5.1 MU 2153 3nauenne miotsHocty npu 20 °C:
Pia = 866,06 kv’ P, 5, = 866,44 ki’
A.6 BeraucnsioT cpefiHee apubMeTHIeckoe 3HaueHue npu 20 °C
Pao = (866,06 +866,44)/2 = 866,25 Kr/m’.
A.7 Onpenensror no tabnuue 5.2 MU 2153 3Ha4uenne niioTHoOCTH Ipu 15 °C:
Piis = 869,59 xriv’, p,,, =869,96 Kr/M’.
A.8 Beramcnsaior cpeaHee apudmernyeckoe npu 15 °C
s = (869,59 +869,96)/2 = 869,78 /M,
A.9 OkpyrIIsIOT MOMy4eHHble Pe3yNLTaThl IO YEThIPEX 3HAYAlUX UX(P 1 NPEACTaBNAIOT MPHBEACHHbIE
3HauYEHHs [UIOTHOCTH B BUAE:
pw = (8654 =0,7) kr/™ ana (t=21,9°C u P=0,72 MIla),
po = (866,3 +£0,7) kr/M® mia (t=20°C u P =0 MIla),
pis = (869,8+0,7) kr/M® s (t=15°C u P =0 MITa).
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Bu6anorpadus

T'OCT P 8.563-96 F'ocynapcTBeHHas cucTeMa obeCeYeHns €AMHCTBA H3MepenHii. Meto-
JMKH BBITONHEHHAS H3MEPEHUH.

I'OCT 8505-80 Hedpac C 50/170. Texuuueckue ycnoBus.

T'OCT 18481-81 ApeoMeTpbl H LIMIIHHAPDI CTEKISHHbIE. OOILME TEXHUYECKHE YCIOBHS.
T'OCT 28498-90 TepMoMeTpPhI KHAKOCTHBIE CTEKIAHHBIE. OOLIMe TeXHUUECKHE TpeGoBa-
HHA. MeToas! HenbITaHui.

T'OCT P UCO 5725-2002 Tounocts (npaBWJIBHOCTh M MPEUU3HOHHOCTB) METOJOB U pe-
3yJABTaTOB U3MEPEHUM.

T'OCT P 51858-2002 Hedrb. OOImue TeXHHUECKHUE YCIOBHA.

MH 2153-2004 I'CH. InotHocTs HedTn. TpeGOBaHHUA K METOIMKAM BBINOJHEHHUS H3MEpe-
HHi apeOMETPOM NPH YYETHBIX ONepaLysx.

MHU 2632-2001 I'CH. TlnotHOCT HEDTH H HEPTEAPOAYKTOB U KOIPPHLHEHTE 06BEMHOrO
pacLIMpeHus ¥ CXXUMaeMocTH. MeTo/Ibl ¥ porpaMma pacyera.

PMI 43-2001 T'CH. IIpumenenue «PykoBOACTBa NO BHIPAXKEHUIO HEOMPEAEICHHOCTH H3-
MEPEHUI».

«PexoMeHaunK M0 ONPENENEHHIO MacChl HedTH NP YYETHBIX ONEPALAAX ¢ IPUMEHEHHEM
CHCTEM M3MEPEHHI KOJTHYECTBAa U roKasaTenel kadecTa Hedruy», yTBepxaeHHbIe [Ipuka-
3oM Munnpomsnepro Poccun ot 31 mapra 2005 roga Ne 69.

HIIb 105-03 OmnpepencHuie KaTeropHii MOMELICHUH, 30aHHI W HApPY)KHBIX YCTAaHOBOK IO
B3PBLIBONOKaPHOH M MOKapHOH ONAaCHOCTH.

IIT6 01-03 IlpaBuna noxapHoit GesonacHocT B Poccuiickolt @enepauuy.

TV 38.401-67-108-92 Hedpacrl C2-80/120 u C3-80/120. TexHudeckne ycnorus.
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