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MEXTOCYLAPCTHBEHHTEBMN CTAHSALAPT

HedtenpoayKkTbl
MPO3PAYHBIE N HEMPO3PAUHBbLIE XKXNOKOCTU
OnpefeneHne KNHeMaTUYeCKOM BA3KOCTU U pacyeT JUHAMUYECKON BA3KOCTU

Petroleum products. Transparent and opaque liquids.
Determination of kinematic viscosity and calculation of dynamic viscosity

JaTta BeegeHns 2002-01-01

1 HasHauyeHune n 06n1acTb NPUMEHEHUA

11 CraHpapT ycTaHaB/MBaeT MeTO/ onpejeneHNs KMHEMaTUUYeCKOW BA3KOCTU V XXUAKMX HedTenpo-
OYKTOB. MpPO3payHbiX U HeMpo3payHbIX XWAKOCTeli W3MepeHVWeM BPEMEHW WCTEYEHUA OMpefeneHHOro
o6beMa XWAKOCTU Nof AeACTBMEM CWU/bl TSHXXKECTU 4vepe3 KaMB6pPOBaHHbIN CTEKASHHbIA KanuanspHbIn
BMCKO3NMETP.

AVHamMnyeckyto BSA3KOCTb M BbIYMCASAKOT KakK Mpou3BefeHne KUHEeMaTUUeCKOol BSA3KOCTU XUAKOCTU
Ha ee MJ0THOCTb P.

MpuMeuyaHune— MonyyeHHble Pe3y/bTaTbl 3aBUCAT OT MoBeeHUs 06pasya U NPUMEHUMbI K XUAKOCTAM,
[N KOTOPbIX HaNpsXeHve CABUIa NPonopLMoHanbHO CKOPOCTU aechopMaLum (MOBEAEHMNE HbIOTOHOBCKMX XXNAKOCTEN).
OfiHaKO BS3KOCTb 3HAUUTENIbHO M3MEHSIETCS CO CKOPOCTbIO CABWMa, M NPV UCMOMb30BaHWM BUCKO3UMETPOB C
pasNYHbLIM 4MAaMETPOM KaruanspoB MOryT GbiTb MOJMyYeHbl PasivUHbIe Pe3y/bTaTbl. B CTaHAAPT Takke BKAOUeHa
MeToAMKaA W M0Ka3aTe/In TOUHOCTM A1 OCTATOUHbIX KUAKUX TOM/INB, KOTOPbIE B ONpPeAe/ieHHbIX YCI0BUSX MPOSIBASHOT
CBOICTBA «HEHLIOTOHOBCKMX* YKUAKOCTEN.

HbIOTOHOBCKAsH XMAKOCTb — XMUAKOCTb, BSA3KOCTb KOTOPOM HC 3aBUCMT OT KacaTe/lbHOro HarpsbkeHust U
rpajmeHTa CKopocTn. ECNM OTHOLWEHME KacaTe/lbHOr0 HanpsiKeHUs K rpagueHTy CKOPOCTU HEeMmoCTOSIHHO, XXWAKOCTb
HC $IBISIETCSA HbHOTOHOBCKOWA.

1.2 HacToswuii cTaHAapT He pacnpocTpaHseTcss Ha BUTYMbI.
1.3 Mpyv NANHWUK pasHOrnacuin UcnblTaHWe NPOBOAUT CA 6€3 OTCTYNNeHUn oT meToda ///
1.4 [ononHeHWs, oTpaxawlyme NoTPe6HOCTU IKOHOMUKU CTPaHbl, BbleNeHbl KYPCUBOM.

2 HopMmaTuBHbIE CCbINKMK

B HacTosiwem cTaHfapTe UCMONb30BaHbl CCbINIKW Ha cliefylolmne cTaHjapThl:

FOCT 112—78 TepmoMeTpbl METEOPO/IOrNYecKne CTeKNAHHbIe. TeXHUYecKne ycnosmsa
FOCT 400—80 TepMOMETPbI CTEKNAHHbIE ANA UCMbITaHUI HePTeNPOAYKTOB. TEXHUYECKME YCOBUSA
FOCT 2517—85 HedTb n HedyTenpofyKTbl. MeToabl 0T60pa Npobd

FOCT 2603—79 AueTOH. TexHUYecKne ycnosmsa

FOCT 3118—77 Kwnucnota confHasa. TexHN4YecKue ycnosus

FOCT 3134—78 YauT-cnupuT. TeXHUYECKUE ycnoBus

FOCT 3900—85 HedTb 1 HethTenpoayKTbl. MeToabl onpeAeneHUs NAOTHOCTU

FOCT 4095—75 WM300KTaH TeXHUYECKMIA. TeXHUYECKUE YCNOBUS

FOCT 4204—77 KwucnoTa cepHas. TexHUYecKune ycnosus

1'0OC'T 4220—75 Kanuii oByXpOMOBOKUCAbIV. TeXHUYECKNE YCNOBUS

FOCT 5789—78 Tonyon. TexHUYecKkmne ycnosus

['OCT 6824—96 [nuuepuH ANCTUANNPOBAHHbIA. TeEXHUYECKNE YCOBUS

FOCT 8505—80 Hedpac-C 50/170. TexHMUYeCKUe ycnosus

M3paHune ocmupansHoe
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FOCT 10028—81 Bwucko3nmeTpbl KanUANsapHble CTEKNAHHbIE. TEXHUYECKNE YC/TOBUSA

FOCT 12026—76 Bymara thunbTpoBasbHas nabopatopHas. TeXHUYeCKue ycnosus

FOCT 13646—68 TepmMOMeTpbl CTEKNAHHbIE PTYTHble ANA TOYHbIX M3MepeHWUA. TeXHU4Yeckume
ycnosus

FOCT 14710—78 Tonyon HeddTSAHOW. TexHUYeCKMe ycnosus

FOCT 17299—78 CnupT 3TUOBbIN TexHU4Yecknii. TexHUYECKne ycnosns

FOCT 18300—87 CnupT 3TWUMOBbI PeKTUUNKOBAHHbI TeXHUUYeCKUA. TexHn4Yeckue ycnosus

FOCT 22867—77 AMMOHWUI a30THOKNCAbIV. TeXHUYECKNE yCnoBua

FOCT 25336—82 Tocypa n obopynoBaHue nabopaTopHble CTEKASIHHbIE. TUMNblI, OCHOBHbIe NMapameT-
pbl 1 pasmepsbl

3 OnpepeneHus

B HacTosleM cTaHAapTe NMPUMEHSAIOT cleaytownue TEPMUHbLI U ONpeaeneHuns.
3.1 KuHemaTuueckas BSA3KOCTb y: COMPOTMBAEHMNE XUAKOCTU TEUYEHMNIO NOA AeACTBMEM TpaBUTaLmu.

MpumeyaHune —pr ABMKEHUN KULKOCTU MO AENCTBMEM CUJIbl TSXKECTU MPU AAHHOM ruapocTaTuyec-
KOM Aa&TCHUM [aBfieHne XNAKOCTU NPONopLMOHabHO ee MAOTHOCTU . [1s BCeX BUCKO3MMETPOB BPEMS UCTEUEHUS
onpeseneHHoro 06beMa >XXUAKOCTM MPSAMO MPOMOPLMOHANILHO C8 KMHEMATMUEeCKON BSA3KOCTW Vv, Tae V=u/p v U -
AMHAMMUCCKas BA3KOCTb.

3.2 nnoTHocTb p: Macca Belw,ecTea Ha eAnHMLY 06bema Npu JaHHOW TemnepaType.

3.3 gMHammuueckasi BS3KOCTb L: OTHOWEHNE NPUMEHSIEMOTO HaMNpPsXXeHMs CABMIa K CKOPOCTM caBura
XUAKOCTU. MHOrga ero HasbiBaloT KOI(PEULMEHTOM AMHAMUYECKOW BA3KOCTM MW MPOCTO BSA3KOCTHIO.
Takum 06pasom, AMHaMUYecKas BA3KOCTb ABASETCA MepPOi CONMPOTUBNEHUS UCTEUYEHMUIO Unun gedpopmanmm
XULKOCTU.

MpumeyaHune —TepMrH «[MHAMMYECKasi BA3KOCTb» MOXHO TakKe MPUMEHSTb A4/ 0603HaUYeHUs 3aBU-
CUMOCTW OT BPEMEHM, MNPV KOTOPOM HarpshkeHWe cABura U CKOPOCTb CABMIa MMeKT CUHYCOUAANbHY BPEMEHHYHO
3aBUCUMOCTb.

4 CyuHOCTb MeTofa

CyuiHOCTb MeToa 3akK/14vaeTcs B U3IMepeHUn Kafll/l6pOBaHHbIM CTEKNAHHbBIM BUCKO3MMETPOM BpeE-
MEeHUN WncTeyeHnd, B CeKyHpgax, onpegeneHHoro obbema MCHbITyeMOI?‘I XNOKOCTU nonh BUAHMEM CUNbI
TAXECTU npwn MNOCTOSIHHON Temnepartype. KnHematumnueckass BA3KOCTb sABNAeTCA npouvsseaeHMEM U3MEpPEeH-
HOro BpeMeHn ncteyeHMAa Ha NOCTOAHHYH BUCKO3UMETPaA.

5 PeaKTuBbl N MaTepuasibl

5./ Cwmecb xpomoBas Onsi MOMKKM cTekna: KaT U ABYXpPOMOBOKMCAbIE no TOCT 4220, kucnoTa cepHas no
FOCT 4204 nnn cunbIKIOKMCAAOLWAA KUCN0Ta, He Cofepxalyas xpoma.

OCTOPOX>HO! XpomoBasa kucsoTa ornacHa Ansa 3goposbs. OHa TOKCMYHA, NPU3HaHa KaHLeporeH-
HOW. Ype3BblYaliHO KOPPO3MOHHO-arpecCMBHa M NMOTEHLWaNbHO ONacHa MpPU KOHTaKTe C OpraHM4yecKumMm
BeL,ecTBamMmu.

Mcnonb3ys ee, BAXXHO 3alMUTUTb BCE NNL0 U HafeTb 3alMTHYI ogexay. He Babixatb napbl. Nocne
NMPUMEHEHNS OTXOAbl Pa3/IoXUTb B COOTBETCTBMN CO CTaHAApPTHLIMW MeTOAMKaMMN, TaK KakK OHW ocTalTCcA
no-npexHeMmy OnacHsbl.

Ouuuiatouime pacTBOpPbl CUAbHBLIX KUCAOT, He cofepXXaluxX Xpoma, TakKe o4eHb KOPPO3MOHHO-ar-
PecCUBHbI N MOTEeHLMaNbHO ONacHbl NPN KOHTaKTe C OPraHUYecKUMU BeLLecTBamMWu.

5.2 PacTBOpunTenb, MONHOCTbIO CMeLIMBaOLWNIACA ¢ 06pasL,oM, HaNnpMMep NeTpPonenHbli aup, cne-
AyeT npodunbTpoBaTh Nepes UCMOb30BAHUEM.

MpumeyaHne —Ona 60nblLUMHCTBA 06pa3LLOB MPUrofeH NErkoucnapstoLWniics yainT-cnuput <Hecbpac
C4-155/200) nan 6eH3nH-pacTBopuTeb Ond pesvHOBOI NpoMblLLneHHocT W (Hedppac C2-80/120) |8].

OcTaTo4Hble TOMAMBA C LENbio yaaneHus acdanbTeHOBbIX BELLECTB Heo6XoAMMO MpeABapuTe/lbHO MPOMbITh
apoMaTUyecKNM pacTBopuTenieM, Taknm Kak Tonyon no FOCT5789unm Tonyon HepTAHo no FTOCT 14710, unm Kemnon.
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5.3 Ocywalouwmnini pacTtBopuTesb, erkoncnapsaemMbii M cMellnBalOWNIACS Kak ¢ pacTBOpUTeneM Ans
o6pasya (5.2), Tak U ¢ Bogoii (5.4). Mepes NpUMeHeHMEM crefyeT OTPUNLTPOBATb.

MpumeyvaHne —lMpurogeH auetoH no NOCT 2603.

5.4 Bopa fenoHun3MposaHHas u guctunnumposaHHas 3], cooTseTcTBytoWaa copty 3, nepes npume-
HeHneMm crefyeT OTUNLTPOBATD.

Boan gucTunnuposarnHasa, pH 5,4—6,6.

5.5 CepTucdunumpoBaHHble cTaHfapTHble 06pasubl BA3KOCTW, WCMONb3yeMble ANA KOHTPONA npu
npoBefeHUN nabopaTopHbIX UCMIbITAHWUIA.

5.6 Bymara hunbinposWwbiWs nabopaTopHas

5.7 Conb noBapeHHas KPYMNHOKPUCT anamnyeckas Wu cynbdaT HaTpua 6e3BOAHbINA, UAN KanbLnii MOpuUC-
Thili NPOKaNeHHbIA, WK NGO APYroin ocywnTens.

5.6 CnupT 3TuUNOBbIN TexHuyecknin no FOCT 17299, cnupT 3TLWOBbLIA CUHTETUYECKUIA, COnpT
9TUNOBLIA PEKT UG UKOBaHHbIA TexHu4veckmnii mo FOCT 18300.

5.9 KucnoTa consnas no TOCT3118.

5.10 AonyckaeTcs MCNONb30BaHWE peakT MBOB, BbIMYCKaeMbIX N0 APYroi JOKYMeHTauunm, Kea.wdukawmm
He HVM>Ke yKasaHHOM B JaHHOM CTaHfapTe 1 o6ecnevymnBatoLLLUX NoNyyYeHWe pe3yNbTaT 0B C TOYHOCT b0 COrNacHo
pasgeny 14.

6 Annaparypa

6.1 BuUCKO3MMeTPbl CTeK/MIAAHHble KanWANspHble, KannbpoBaHHble, obecneuynBalle WN3MePeHUe
KMHEMaTMYECKOWM BSI3KOCTWU C TOYHOCTbI, YKasaHHOW B pasfene 14. Tunbl BUCKO3MMETPOB M OMUCaHue
paboTbl C HAMW NpPUBEAEHbI B NMPUNOXEHUN A.

MpumeyaHune 6— BUCKO3MMETPbI, NEPeUNCIEHHbIE B TabnMLe A.l, UbW CeuncmKaLmMn YA0BNETBOPSIOT
Tpe6oBaHUAM, YKasaHHbIM B (4]. COOTBETCTBYIOT XapaKTepUCTNKaM, yKasaHHbIM B 6.1.

[)a Kaxpjoro gmanasoHa BA3KOCTU Heo6X0AMMO UMeTb Habop BUCKO3MMET POB.

JlonyckaeTca uUcnonb3oBaTb aBTOMaTUUecKne BUCKO3MMeTpPbl, o6ecnevymBaroLme TOYHOCTb, YKasaH-
HYl0 B pasgene 14.

MNpu M3MepPeHNN KUHEMATUYECKOW BA3KOCTU MeHee 10 MM2/c U BpeMeHW ucTevyeHUa meHee 200 ¢
BBOAAT MOMpPaBKy Ha KWHemaTumyeckyt aHepruio |4]. OnpegeneHve nonpasBku MPUBEAEHO B MPUIOXe-
HUn b.

6.2 [epxaTenb, obecneuymBaroLMii CTPOro BepTUKaNbHOE KpenjieHne BUCKO3MMETPa, Y KOTOPOro
BEPXHAS MeTKa pacrnosiodkxeHa HEeMOCPeACTBEHHO Haj HWXKHENR, ¢ MOrpewHocTblo He 6onee 1 *C No BceM
HanpasBneHUsaM.

Ecnn BepxHAA MeTKa BMCKO3MMeTpa OTK/IOHeHa OTHOCUTENIbHO HUXKHel, NOrpewHOCTb OTKIOHEHNSA
OT BepTMKanu He go/mMKHa npesBbiwaTb 0,3 No BceM HanpasneHusx» |4].

BepTuKanblocTb BUCKO3MMET pa OLEHWBaeT CA MO BepXHe NalBUHE WMPOKOTO KosleHa.

MpumeyaHne — HeOﬁXO,CI'VIMoe COOTBETCTBUE BEPTUKa/IbHbIX yacTeli MOXHO npoeepuTb C NOMOLLbBHO
0TBeCa, HO B NPAMOYTo/ibHbIX 6aHAX co CBETOHENMPOHMLAEMbIMU KpasaMn ,D.aHHbIVI cnocob Hc npurogeH.

6.3 baHsi c perynupyemoii TemnepaTypoi [OCTaTOYHOW rAy6uHbI, 4TO6Gbl B MOMEHT W3MepeHUs
paccTosaHuA oT obpasLia B BACKO3MMETpPE 10 BEPXHEro YpoBHSA XMUAKOCTU B 6aHe 1 0T obpasua [0 gHa 6aHn
6611 He MeHee 20 MM. [N HanonHeHUs 6aHW MCNasb3yl T NPO3PaYvHY0 XUAKOCT b, KOTOpas ocTaeTcs B
XMWUAKOM COCTOAHMUM NPU TemnepaType UCMbITaHUS.

Temnepatypy 6aHU perynvpyloT TakmMm 06pa3om, YToObl (AN KaXK4OW cepun onpefeneHunini BpeMeHun
ncteyeHns) B mHTepsane ot 15 go 100 *C TemnepaTypa B 6aHe He MeHaAnacb 6onee yem Ha +0,02 *C no
BCElM BbICOTE BMCKO3MMETPOB WAW B MPOCTPAHCTBE MeXAy BUCKO3MMETpaMuM M MEeCcTOM pacrosiokeHus
TepMmomeTpa. [na TemnepaTyp, HaxoAsAWMXCA BHE YKa3aHHOro MHTepBana, M3MeHeHWUSA TemnepaTypbl He
OO/MKHbI npesblwaTb +0,05 "C.
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6.3.1 B 3aBMCMMOCTMW OT TemnepaTypbl AM 3anoNHeHNA TepMocTaTa UCNONb3Yy T ClefyloLine peak-
TMUBLI:

0T MUHYC 60 g0 15 *C — cnUPT 3TUNOBbI TEXHUYECKUI UAN CIUPT 3T WOBbIM PeKT W/A/KOBaHHbIN, WK
N300KTaH TexHuvecknini no TOCT 4095;

oT 1580 (O 'C — AUCT W ANPOBAHHYO BOAY;

cbiwe 6040 90 ‘C — ranuepun no TOCT 6X24. pa36a&3eHHbI BOA0ON 1:1, unm cBeT 0e Hed) T AHOE MAcno;

cBbiwe 90 'C — 25 %-Hblil pacTBOP a30THOKUCAOr0 ammoHua no FOCT 22X67.

ON\A ocaX feHns XWAKOCTel B TepmocTaTe MPUMEHAT fej. TBepayk yrnekucnoTy (cyxoit neg),
XUAKNIA a30T.

MpuoTCcyTCTBUY TepmocTaTa An1a onpefeneHns BASKOCT U Npu TemnepaType HUXe 15 "C (KwyckaeTca
NPUMEHSTb Npo3payHble cocydbl [bloapa cooTBeTCTBYlOLW e B.yecTUMOCTM (6.3).

6.4 YCTpPOICTBO A4/19 U3MEPEHUSI TemMnepaTypbl

Ana gnanasoHa nsamepeHnsa ot 0 go 100 "C npuMeHSAT KannbponaHHble XNLKOCTHbIE CTEKNAHHbIE
TepMoMeTpbl (NpuaoXxeHne B) ¢ TOYHOCTbIO Mocne KOPPEKTUPOBKM He meHee +0.02 "C wmnum Bbiwe unun
Apyrue TepMOMeTpuYeckmne yCTPOMCTBa PaBHOLEHHOW 1nu 60see BbICOKOW TOYHOCTU. Ecin B OQHOW 1 ToW
e 6aHe MCNOoNb3ylTCA ABa TEPMOMeTpa, NokKasaHMsa WX NMpuW 3TOM He AO/MKHbI 0OTAMYaTbca 60Mee YeM Ha
0.04 *C.

Mpn McyaHMc— MNpy NPYMEHEHNN KaIMBPOBaHHBIX XMUAKOCTHbIX CTEKISIHHBIX TEPMOMETPOB PEKOMEHAY-
eTCcA MCMonb30BaTh Ba TepMOMETpa.

Ans namepeHus TemnepaTtyp BHe gnanasoHa ot 0 *C go 100 ‘C cnegyeT Mcnonib3oBaTb KannbpoBaHHbIe
KUAKOCTHbIe CTEKNAHHble TEPMOMETPbI C TOYHOCTbLIO MOCNe KOoppekTUposkn +0.05 'C un Bbile, a npwu
NPUMeHEHUN ABYX TEPMOMETPOB B OHOM U TOW e 6aHe MX MOKa3aHMA He AO/DKHbI OTAnYaThCcs 60Mee Yem
Ha 0,1 *C.

TepmomeTpbl Tna TUH-10 no TOCT 400.

TepmomeTpbl TuNos /7n Il no TOCT 13646.

6.4.1 MNpun n3MepeHnn TemmnepaTypbl B TepMocTaTe (6aHe) NPy 4aCTMUYHOM MOFPYXEHUUN KOH T PO/bIIOT0
TepMOMeTpe, rpagympoBaHHOro Ha MOMHOE MOrpyXeHue, B MOKa3aHWS KOHTPONbHONO TepMoMeTpa BBOAAT
nonpaBky (At) Ha BbiICTynawwwuii n3 TepmocTaTa (Haj MOBEPXHOCT b0 XXMAKOCT M B 6aHe) CTONOUK XXKUAKOCT 1
B TepMoMeTpe

At = Kh (r, - /2),

roe K — KoahdnumneHT, paBHbli gns pTyTHoro TepmomeTpa 0.(kO016, ans cnupTosoro — 0,001;
M — BbiCOT @ BbICTYNAKLErocToNbMka pTYTH WKW CAMPTa, BblpaXXeHHaa B rpajyCHbIX feNeHNAX LW Kanbl
TepmMoMeTpa;
r, —3ajaHHas TemnepaTypa B TepmocTaTe, X;
/, — TemnepaTypa OKpy>atwLero Bo3gyxa BO6AN3N CepeAuHbl BbiCTYyMawLlero cronbuka pryTun um

cnupTa, X (onpefensaeTcsa BCAOMOrMTE.>bl/bIM TepMOMET/IOM. pe3epByap KOTOPOro HaxoAuTCa Ha
cepefMHe BbICOT bl BbICTYNatLWero cTonbuka).

[)a onpefeneHns UCTUHHOW TemnepaTypbl XXUAKOCT WU B TepMocTaTe Mnonpasky anreépanyeckun npu-
6aBnAT K nokasaHuWio TepmomeTpa (cm. B.3°).

6.5 YCTpPOWCTBO /19 U3MEPEHUA BPeMeHMU, Jalollee BO3MOXHOCTb oTcyeTa BpemeHun fo 0,1 ¢ (unm ¢
MEHbLLUUM feNleHneM) N MMelolee MOrpewHocTs ¢ ToOYHOCTbo +0,07 %, Korga cHMMalT MoKasaHus B
MHTepsane ot 200 go 900 c.

[onyckaeTcsa MCMonb3oBaHWe CEKYHAOMEPOB C LieHOi Aenenns 0,2 c.

TO4YHOCTb TaliMepa PeryfnsspHo NPOBEPSAIOT.

MprumMeyvyaHune —onNycKaeTcs UCMONb30OBAHME 3MIEKTPUYUECKUX YCTPOCTB 411 U3MEPEHUSI BPEMEHU, CETU
yacToTa TOKa KOHTPO/IMPYETCS C TOYHOCTBIO He Hbke 0,05 %. MepemMeHHbI TOK (B HEKOTOPbIX KOMMYHa/IbHbIX CETSX)
KOHTPONNPYETCS CKOpee MepUoaMyYecky, YeM MOCTOSIHHO, UYTO MOXET 6biTb MPUUNHON 3HAUMTENLHOM OLIMGKU MpU
N3MEPEHUN BSI3KOCTU.

[ns NpoBepKu TaliMepoB NPUrOAeH CTaHAAPTHbIA YacTOTHbIV CUTHa PaAMOBELLATeNbHOW UM TeNedOHHOM ceTu.

Takue CcUrHanbl NOAXOAAT AN N3MEPEHNS BPEMEHMU, eCIM OHU UMelT ToyHocTb 0,1 c.
6.6 LUkad cywmnnbHbllA, obecnevmnpanwmnii TemnepaTypy oT 100 o 200 "C.

6.7 CMTO C pasMepoM OTBEPCTUIA 75MKM.

6.X BOpoHKM wwn Turam cdweinpytowme no TOCT 25336.



FOCT 33-2000

7 ToBepka n KannbpoBKa

7.1 Kann6poBKy MOBEPEHHbIX BUCKO3MMETPOB MPOBOAAT B YC/IOBMAX NabopaTopmm No yKasaHHOW B
cTaHfapTe MeTOAWKe, MCMOMb3ys CepTURUUUPOBAaHHbIE cTaHAapTHble 06pasHbl BAskocTu (5.5). Ecnm
pPasHOCTb M3MEPEeHHO KMHEemMaTM4ecKoW BA3KOCTW 3TasoHa W 3HaYeHWs, NpuBeeHHOro B cepTudmkarte
Ha Hero, npesbiwaeT +0,35 %, HEO6XOAMMO NPOBEPUTL KaXAbIV 3Tanm MCMbITaHWSA, BKAOYas KanubpoBKy
TEpMOMeTpa 1 BUCKO3MMeETPa A/A BbIIBEHWUS NMPUYUHBI OWNGOK. B Tabnuue 1, 4] nprBegeHbl nogpo6Hble
CBEefleHMA NO MMelLWMMca 3TanoHam.

MpuMm cYaHunc—CamMbiMU 06bIYHBIMU NPUYMHAMU OLLMGOK SBASKOTCS HacTMLbI MbiM B OTBEPCTMM Kanu-
NApa v MNOrpeLiHoCTb B M3MepPeHUn Temrepatypbl. MpaBu/bHbIV pesynbTar, MofyyeHHbId Ha CepTUGULMPOBAHHOM
3TaNoHe, He UCK/IUYaeT BO3MOXHbIX UCTOUHUKOB OLLNGOK.

7.2 TMocToAHHas BNCcKo3nmMeTpa C 3aBUCUT OT rpaBUTALLMOHHOIO YCKOPEHUA B MeCTe KannbpoBKU U,
cnepoBaTeNbHO, yKasblBaeTca nabopatopueld no crtaHgapTM3aunum BMecTe C MOCTOAHHOW BUCKO3MMeETpa.
Ecnn yckopeHue cunbl TsKecTn g oTaumyaeTcst 6onee yem Ha 0,1 %, NOCTOAHHYIO KaNMGPOBKU KOPPEKTU-
pytoT no dopmyne

C = Of

MNHpekebl 11 2 cOOTBETCTBEHHO 0603HAavYalT nabopaTopuio No cTaHAapTU3aLUM U UCTIbITATeIbHYIO
nabopatoputo.

8 O6Lwue TpeboBaHUSA K NPOBEAEHUIO UCTIbITAHUS

8.1 PerynupyoT 1 NOAAePXUBaOT HEOGXOAUMYO TeMMNEPATYPY UCMbITAHUA B 6aHe 418 BUCKO3UMET-
pOB. yKaszaHHyl B 6.3, C Y4eTOM YCNOBMWIA, ONMUCAHHbLIX B NMPUIOXEHWM B. M NonNpaBoK, NMPUBEAEHHbIX B
cepTUdUKaTax KalmbpoBKU TEPMOMETPOB.

VIHCT pPYKUMM HO NPUMEHEHUIO PA3NIMUHbLIX TUMOB BUCKO3UMET POB NPUBEAEHbI B NPUAOXKeHUU J1 /4],

TepMOMeTPbl JOMKHbI KPENUTLCS BEPTMKANbHO MPU TOM Xe MOrpyXeHUU, Kak 1 Npu KannmbpoBKe.

MpuMcyaHUe —YTOOL NpU N3MEPEHUN TeMMnepaTyp NoNyynTb Hambosee AOCTOBEPHbIE AaHHbIE, PEKO-
MeHZyeTCcs MCMo/b30BaTh ABa TepMOMeTpa ¢ cepTudmnkaramm (6.4) No KanMOPOBKe.

MokasaHWs JO/MKHbI PacCMaTPUBATLCS C MOMOLLLIO 06BbEKTUBOB, TAIOLLMX NPUMEPHO NSATUKPATHOE YBEIMYEHNE,
YCTaHOB/IEHHbIX TaK, YTOObl VUCK/THOUYMTbL OLUMOKM Yr0BOro CMELLUEHNS MeXAY BUAVMBIM U peasibHbIM HarpasieHnem
M306paxXeHns.

8.2 BbepyT ABa YMCTbIX CyXMX KannbpoBaHHbIX BUCKO3MMeTpa ¢ npegenaMmm nM3MepeHWUs, COOTBETCT-
BYIOLLMMU NpeAnonaraeMor BA3KOCTU (418 BA3KOW XWAKOCTU — € 6ONbWIMM Kanunnapom, 418 ManoBA3-
KO — C MafieHbKUM Kanunnspom). Bpems ncrteyeHmUs XMLKOCTU JO/MKHO 6biTb He MeHee 200 ¢ MW Bbiwe
ykasaHHoro B |4].

MpumeyaHue — B oTgenbHbIE ONepaLvm Npy onpeaeneHnn BA3KOCTU BHOCATCA U3MEHEHMWS B 3aBUCUMOCTU
OT TUNa BMCKO3MMeTpa.

8.2.1 Ecnu TemmnepaTypa MCMbITAHUSA HUXE TOYKM POCbI, TO MO M36exaHue KOHAeHcauuu oAbl
HE06X0ANMO K OTKPbITbIM KOHLLAM BUCKO3MMeTpa MPUCOeAUHMNTL OCyLUaloume TPY6KM C HanoNHUTENEM.
Ocywatoujme TPYGKN AO/MKHbI COOTBETCTBOBATb KOHCTPYKLMU BUCKO3MMETPA U HE OTPaHUYnBaTh TeYeHMe
o6pasua nog faBneHMem, Co3faBaeMblM B BUCKO3MMETpE.

Mepen NoMeleHNEM BMCKO3MMETPA B 6aHI0 3aMONHAT 06pasL,oM pabounii Kanunasp v pacwmpu-
TeNbHYI0 YacTb BUCKO3MMeETpPa, C/IMBAOT €ro ewe pa3 B LEeNsx AOMONHUTENbHOIo NpeAoTBpaLLeHns KOH-
LEeHcauuMn Bnarv UAn 3ameps3aHus ee Ha CTEeHKax.

8.2.2 BWCKO3MMETPbI, UCMONb3yeMble ANl aHaNN3a CUANKOHOBbLIX, (PTOPYTNEPOAHbLIX M aHANOTUYHbIX
XMAKOCTER (MX CNOXHO yAanuTb MOKLWUMU CpeacTBaMm), CefyeT COXpPaHaTh 415 onpeaeeHns BA3KOCTU
TOMbKO TakKMX XMAKOCTEM, MO HM B KOEM Cflyyae He MPUMEHATb UX NPU KanubpoBke.

[ns TaKMX BUCKO3MMETPOB HEOGXOAMMO 4acTo MPOBEPsATb AaHHble, MONYUYEHHbIE NPU Kanmbposke,
npuyeM pacTBOpPUTENb MOCAE MPOMbIBKM TaKUX BMCKO3MMETPOB He CleAyeT MUCMO/b30BaTh A4S OYUCTKMU
APYTUX BUCKO3MMETPOB.
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9 OnpegeneHne KMHEMATUUECKO BSI3KOCTM MpPO3payHbIX XXUAKOCTe

9.1 Mpoby oTbupatoT no FOCT 2517.

BuUCcKO3MMeETpP 3anONHAKT WUCAbITYeMbIM HeTenpojyKkTOoOM B COOTBETCTBMM ¢ (OpPMOM annapara
(npunoxernune A) aHanOrMYHO TOMY, Kak 3TO OCYLL,eCTB/ISI0Ch NP KannbpoBKe BUCKO3MMETPaA, U MOMeLlaT
B 6aHl0. Ecnin B obpasue cogepxarcsa TBepAble YacTuLbl, TO MPU 3arpys3ke ero uabTPYIOT Yepes CUTO C
pasmepom oTBepCTUIA 75 MKM |4]. CTeKNAHHBIA uan 6ymaxHbii punbTp. Mpu Hanuumm B Hedp TenpoaykTe
BOAbI €70 cyllaT 6e3BOAHbIM CYyNbPaTOM HATPUS W N NPOKANEHHOW KPYMHOKPUCT @/l YeCcKoli NoBapeHHOW Conbio,
NN NPOKA.1eHHbIM X PUCT bl.M KanbLneM 1 punbTPYIT yepe3 6YMaXKHbI puabTp. BA3kue NpoayKT bl gjonyc-
KaeTcs nepej hu.ibTpoBaHMeM nogorpesaTb oT 50 go 100 *C.

MpumMcyaHunc—/am Npo3payHbIX XULKOCTe UCMOMb3YIOT BUCKO3MMETPbI TUMOB A 1 B, nepeuncneHHble
B Tabnuue A. 1.

9.1.1 134 NPOAYKTOB, MOBENEHWE KOTOPbIX aHaNOTUYHO Tefio, U3MEPEHUs AO0MXKHbI NMPOBOAUTLCA
npu A0CTATOUYHO BbICOKUX TemnepaTypax Ans o6ecneyeHUs CBOGOAHOTO MCTEYEHUA W MONYYEHUS WAEH-
TUYHbIX PE3YNbTATOB NPU MUCMOb30BAHUM BUCKO3UMETPOB C PAa3IMUYHbLIM 4MaMeTPOM Karnuispos.

9.1.2 HanonHeHHbI/i BUCKO3MMETP BblAEPXKMBAOT B 6aHe A0 Tex MOp. NMoKa OH He Mporpeetcs Ao
Temnepatypbl UCNbITaHWUA. Ecnn ofiHa 6aHA MCMONb3yeTCH ATA HECKONbKUX BUCKO3UMETPOB, Hefb3s Mo-
rpyXatb UKW BbIHUMATb BUCKO3MMETPbI M3 6aHW, NoKa XOTsA Gbl OAUH BUCKO3UMETP HaxoauTcs B paboyem
COCTOSIHUM. TaK Kak Bpems HaxoXAeHWs B GaHe OyfeT MeHATbCA B 3aBUCMMOCTM OT 060pynoBaHUs,
TemnepaTtypbl U KWHEMAaTUYECKUX BA3KOCTel, BPeMsi TeMNepaTypHOro paBHOBECUS JOCTUraeTcs aKcnepu-
MeHTasIbHO.

MpumeyaHune —OGbLIYHO OCTATOMHO 30 MUH. KPOMe OMpese/ieHNi oueHb BbICOKUX 3HAUYEHWI KMHema-
TUYECKMX BSAZKOCTEN.

9.1.3 Tocne TOro, Kak o6pasey, JOCTUI TeMNepaTypHOro paBHOBecUs, A0BOAAT 06bem obpasua Ao
TpebyemMoro ypoBHS, €C/iM 3TOro TpebyeT KOHCTPYKLUUA BUCKO3UMETPaA.

9.2 Wcnonb3ya nogcoc (ecnn obpasel, He COAEPXUT NeTyyYnX BeL,ecTB) WAWN AaBneHWe, ycTaHasIN-
BalOT BbICOTY” cTONGUKA 06pasya B Kanuinape BUCKO3MMeTpa 40 YPOBHSA, HaxoAdALeroca npuban3nTesbHo
Ha 7 MM Bbllle NepBO/i BPEMEHHOM MeTKW, eCIM B WHCTPYKLMW MO 3KcnayaTauum BUCKO3MMeTpa He
YCTAHOB/IEHO ApYyroe 3Ha4dyeHwue.

Mpwn cBo60AHOM MCTedeHUM obpasLa onpeaenstoT ¢ ToUHOcTbo Ao 0.1 ¢ (6.5) Bpems, Heo6xoaumoe
ANS nepemMeLLLeHNA MeHNCKa OT NepBOl 40 BTOPO MeTKU. Ecnn BpemMs NCTeYEHUA MeHbLUE ycTanoanenHoro
MWHUManbHOro (8.2), nogbuparT BUCKOZUMETP C MEHbLLWINM AMaMeTpOM Kanuanspa v noBToOpsAlT ornpe-
feneHwve.

9.2.1 TloBTOpANT onpegeneHune, onucaHHoe B 9.2, AN MONYYeHNA BTOPOro 3HAYEHUA U 3aMmncbiBalOT
pesynbTarT.

9.2.2 Ecnu AgBa M3MEpPEeHUs cornacyrTcs € ycTanoaTeHHOW BeNUYUHOW onpepensemoctu (14.1), To
paccumTbiBalOT cpegHee apudMeTMUeCKOe 3HaYeHMe ABYX U3MEpPeHUi BpeMeHn ucteveHus. Ecnu xe fea
M3MEpPEHNSA He cornacylTcs, cnegyet NMOBTOPWUTbL onpedeneHMe MNocfe TUWATENbHOW OYUCTKU W CYLUKMW
BUCKO3MMeTpa u onnbTpaymnm obpasHa.

10 OnpegeneHune KWHEMaTUUECKOM BS3KOCTU Henpo3pavyHbIX )KI/I,CLKOCTEI7I

10.1 OT6op n/16 n NnpegBapuTenpHas obpaboTka ob6pasya B cooTBeTcTBUM ¢ 9.1—9.1.3.

OunueHHble LMNNHAPOBaHHbIE U TEMHbIE CMa30YHbIe Mac/ia nojArotaasneatoT B cO0TBeTCTBMM ¢ 10.2
ATSA NonyvyeHWs npeacTaBuTeNnbHOro obpasua. Ha KmHemMaTMyecKyto BA3KOCTb OCTaTOYHbIX TONINB (Ma3y-
TOB) W aHaNlorMyYHbIX NapatUHUCTLIX MPOAYKTOB MOXET MoaTuATb npejbigylias Ternjosas o6paboTka,
nostomy B 10.1.1 » 10.1.6 onucaHa npoueaypa, KoTopas CBOAUT 3TO BIUAHUE A0 MUHUMYMa.

MpumeyaHwune — /[0 HeNPO3PaUHbIX XUAKOCTEN MCMO/b3YIOT BUCKO3MMETPbI 06parHoro notoka tuna B.
npueeeHHbIe B Tabnmue A.l.

10.1.1 HarpeBatoT o6pa3el, B KOHTeliHepe B TeyeHUe 14 npu Temnepatype (60+2) *C.

10.1.2 O6pasel, TwaTesbHO MNepeMeLIMBalOT COOTBETCTBYIOLWMM CTEPXHEM [OCTaTOYHOW ANUNHBI,
4TOo6bl OH Kacancs fHa KOHTeliHepa. MepemMellnBaloT 40 Tex NOpP. Noka He byaeT ocagka wan NpuannaHua
napaguHa K CTePXHIO.

6
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10.1.3 TNOTHO 3aKpbINawT KOHTeliHEP M 3HEPTMYHO BCTPSAXMBAKT B TeyeHMe 1 MUH [0 MOSIHOTO
nepemeLumnBaHuS.

MpumeyaHune —/ns o6pasLoB C BbICOKMM COfepPXaHUEM MapachiHOB WN BbICOKOU KMHEMATUYECKOW
BAKOCTbIO HEOGXOAMMO YBEIMUUTL TeMMNepaTypy Harpesa Bbllle 60 *C 41 JOCTUXEHWS TLATeNbHOrO NepemMeLLvBa-
Hus. O6paseL, 4OMKEH ObITb 4OCTATOYHO XMUAKUM, UTOGObI CTO 6bINI0 YA06HO MepemMeLLaTh U BCTPSXHYTb.

10.1.4 TocTe 4OCTMIXKEHUSA TeKy4decTn obpasua v 3aBepieHna npoueayp no 10.1.3 HanvBatoT o6paseH
B CTEK/NIAHHYIO KONGY BMecTUMOCTbio 100 cM3 B KONMYecTBe, 4OCTATOYHOM ANA 3an0/IHEHUA ABYX BUCKO-
3MMeTPOB, N HEMNOTHO 3aKynopuBatoT.

10.1.5 MorpyxatT Konby Ha 30 MUH B 6aHIO C KUNSALLENH BOAON.

MpumMmeyvyaHue —Mpn HaMUMKM BOAbI B Macne nepes onpeaeneHveM o6pasel, HeOGXOAMMO OCYLUUTb, Kak
YKasaHO B 9.1. anI HarpeesaHMN HeNpo3pavHbIX )KVI,qKOCTeIZ, cogepxalmx 3HavdynTeNlbHOe KOIN4eCcTBO BOAbI, Heob6Xo-
VMO NPOBOAWTL HarpeBaHvie 0 6osee BbICOKMX TemrnepaTyp. [pyu 3ToM MOXET NMPOU30IATW 3HEPrMYHOe BCKUNaHue
obpasLia.

10.1.6 Konby BbIHMMaKT M3 6aHN, NNOTHO 3aKyNOpPUBaKOT N BCTPAXUBAOT 1 MUH.

10.2 3amofHAIT ABa BUCKO3MMeTpa U MOMeLLaloT B 6aHI0 B COOTBETCTBMU C KOHCTPYKLIMEN annapara.

Hanpumep, B nonepeyHbix nan BS V-06pa3HbiX BUCKO3UMETPaAx ANS UCMAbITAHUA Hempo3payHbIX
XWNAKOCTEN o6paseH (puAbTPYIOT Yepe3 MUALTP C OTBEPCTUAMMU pasMepoMm 75 MKM B [Ba BMCKO3MMETPA,
npeasapuTenibHO MOMeCTUB UX B 6aH. Ecnn obpaseH mepeg MchnbiTaHWMEM MOABepralT TenaoBol obpa-
60TKe (10.1), To MCNONL3YIOT NpeABapUTENbHO NOAOTPeThI PUALTP, YTOOLI TakMM 06pa3oM NpeAoTBPaTUTh
Koarynsumuio obpasua Bo Bpems uabTpaymun.

MpumMmeuaHune —MNepes 3anoNHeHEM BUCKO3VMETPbI HEOGX0AUMO NPEABAPUTENbHO MOAOrPETL B LKAy,
rak Kak 3To 4acT rapaHTuto, YTo 06paseL, HC OCTBIHET HIUKE TPeByemoli NPy UCMbITAHUSX TEMMePaTypb.

10.2.1 Yepe3 10 MUH ycTaHaBnBarT 06bem obpasua (rae aToro TpebyetT KOHCTPYKLMSA BUCKO3UMET-
pa), coBnajalwLnini ¢ OTMeTKaMM 3ano/IHeHUS BUCKO3MMeTpa, Kak yKasaHo B cneundukaymm BUCKO3IMMET-
pa 4]

10.2.2 3anofIHEeHHbIVi BUCKO3MMETP BblAepXUBaT B 6aHe A0 Tex Mop. MokKa OH He MporpeeTcs A0
TemnepaTypbl UcnbiTaHUA (NpumedvaHue 14). Ecnn ogHy 6aH0 UCNONL3YIOT AN HECKONbKUX BUCKO3MMET-
POB. HeNb3A MOrpyXaTb WUAM BbIHMMaTb BUCKO3UMeTPbl M3 6aHK, NMOKa XOTA 6bl B O4HOM BUCKO3UMeTpe
NPoOBOANTCA M3MepPeHMEe BPEMEHUN UCTEYEHUS.

10.3 AnA obpasya, HaxoAsALW,erocsa B CBO60AHO TEKYLLEM COCTOAHUN, BPEMS U3MEPSAETCA C TOYHOCTbIO
fo 0.1 ¢ (6.5). “ro Bpems TpebyeTca ANA NMPOXoxaeHUs o6pasua OT NMepBOi OTMETKM BUCKO3UMETpa A0
BTOpOIi. PesynbTaT pernctpmpytoT. Ecnm o6pasHbl TpebyoT npegsapuTensHon Tennovon obpaboTkm (10.1),
Ha onpejeneHne BA3KOCTWU 3aTpaymBaeTca 1 4. BKAO4Yas TenaoBy 06paboTKy.

10.4 W3 gByx onpefeneHui paccymnTbiBalOT cpejHee apumeTnyeckoe 3HaYeHUE KMHeMaTUUecKoW
BA3KOCTU V, MM’'/C.

N5 0CTaTOUYHbIX XUAKNX TOoNAMB (Ma3yToB), ecn ABa onpeje/ieHNsa Haxo4ATca B Npejenax yCTaHOB-
NleHHOro 3HadyeHus onpegensemoe™ (14.1), paccuuTbiBalOT cpeAHee apuMeTUYecKoe 3HayYeHUe [BYX
N3MepeHNn, KOTOpoe 3aTeM UCMONb3YIOT ANS BbIYMCAEHUS KUHEMATUYeCKOW BA3KOCTWU. MMonyyeHHOe npu
BbIYNCNIEHUM 3HAYEHNE KMHEMATMYECKOW BA3KOCTU 3anucbiBaloT. Ecnm gBa onpefeneHmnsa He cornacyrTcs,
TO onpegeneHMe MNOBTOPAKT Mocne TwaTeNbHOW OYMCTKU W CYLIKW BUCKO3UMeTpa M huNbTpoBaHUA
obpasya. PesynbTaT permcTpmpytoT.

MpumMmeyaHue — /158 gpyrux HeMpPoO3payHbIX XXMUAKOCTEN AaHHbIe MOKa3aTe/nm TOYHOCTU He MPUMEHSIHOT.

11 TlpombiBaHME BUCKO3UMETpA

11.1 Mexay nocneposaTtenbHbIMU onpegeneHNAMN BUCKOSUMETP TLWaTe/IbHO MPOMbIBAIOT HECKO/IbKO
pa3 pactsopuTtenem (5.2), 3aTeM NPOMbIBAKOT MOMHOCTBLIO UcNapAlLWmMmMes pacTsopuTenem. CylwaT BUCKO-
31MeTp. Nponyckasa cnabyt CTPYH CyXOro oTuabTPOBAaHHOIO BO3A4yXa B Te4eHMe 2 MUH UAN 40 NOJIHOTO
yfaneHnsa cnefos pacTBopluens.

11.2 BUCKO3UMETP MepnoAMYecKn MPOMbIBAOT OUYULLAOLWNM pacTBopuTeneM (Mepbl NpesoCcTOPOX-
HOCTUM — 5.1) HECKONbKO 4acoB, 4YTOObI yAanuUTb OCTaTOYHble CAeAbl OPraHMYeckKUx OTN0XeHWUN, 3aTem
TwaTenbHO ononackmeakT Bogon (5.4), ocywarwwmm pactesoputenem (5.3) n cywat oT(OUAbTPOBAHHbIM

7
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CYXUM BO34YXOM WX MOf BaKyyMoM. OTNOXEHUS HEOPraHMYeCKUX BELLECTB YAANsAOT CONAHOM KUCMOTOM
nepes NPOMbIBKOA XPOMOBOU cCMecCbl, 0CO6EHHO ecnu npegnonaraeTca NPUCyTCcTBMe coneri Gapus.

11.3 Henb3s NpUMeHATH LWeN0oYHble OUYMLLAOLLMe PACTMOPbI, TAK KaK MOTYT BOSHUKHYTb U3MEHEHUS
B Ka/IMGPOBKE BUCKO3MMETpA.

11.4 [onyckaeTcs WCNOMb30BATb CMeLManbHble yCTPONCTBA AN MblTbs BUCKO3UMET POB.

12 O6paboTKa pe3ynbTaToB

12.1 KunHemaTu4yecKkyto BA3KOCTb V, MM-/C. paccyuTbiBalOT Mo copmyne
v=0,

roe C — kanmbpoBoYyHasa MOCTOSIHHaA BUCKO3UMeTpa. MM2/c2;
r—cpefHee apudmeTnyeckoe 3Ha4YeHNe BPEMEHU UCTEYEHUSA, C.

12.2 OuHamunyecKyto BA3KOCTb i, MIMa c, paccymMTbiBalOT HA OCHOBAHUN KMHEMATMUYECKON BSA3KOC-
™™ no dopmyne

n* vp 10-\
raoe p — NAOTHOCTb MPWU TOl Xe TemnepaType, NPU KOTOPOW onpegensnacb KMHeMaTnyeckas BSA3KOCTb.
Kr/m3;
V — KMHeMaTu4yeckas BA3KOCTb. MM2/C.

MpumeyaHune —TNatHoCTb 06pasLa MOXHO OMpeaensiTb COOTBETCTBYHOLW MM MeToZoMm 5] n 3atem
CKOPPEKTMPOBaTb K TemrnepaType onpeaeneHus |6].

13 Bblpa)keHne pe3ynbLTartos

3anucbiBalT pe3ynbTaTbl UCMbLITAHUS KUHEMATUUYECKOW U/WNn AUHAMUYecKoli BA3KOCTU 40 YeTblpex
3Havalmx uMdp 1 TeMnepaTypy UcnbiTaHUSA. Pe3ynbTaThl onpedeneHnss KNHEMAT MYECKOW U AUHAMUYECKON
BA3KOCT U OKPYrAsioT 40 0,01 % n3MepeHHOW MAKM pacueT HOW BENUUYMHBI COOT BETCTBEHHO.

14 To4yHOCTb MeTOoAa

14.1 OnpegensemocTd d

OTOT METPOJIOTNYECKU TEPMUH XapaKTepu3yeT MOBTOPSAEMOCTb Pe3y/ibTaTOB U3MEpPeHUs BPEMEHU
NCTEYEHUSA UCMbITYEMOro NPoAyKTa B O4HOM N TOM >Xe BMCKO3UMETpeE.

PacxoxaeHune mexay nocnegosaTeflbHbIMU OMNpefeneHNAMN BPEMEHU UCTEYEeHUS, MONYYEHHbIMMU
O4HVM W TEM >Xe onepaTtopoM B O4HOW W Toli e nabopaTopum Ha OAHOW W TOW Xe annapatype Ha cepuu
onepauui, NpMBOAAWNX K eUHCTBEHHOMY pe3ynbTaTy NpU HOpPMasbHOM W MPaBWUbHOM BbINONHEHUM
MeTofa WMCMbITaHUA B TeyeHWe [A/INTENbHOTO BPEMEHMW, MOXET MPEeBbICUTb 3HauyeHUe, MpPUBeAeHHOEe B
Tabnunue 1. TONbKO B OAHOM Cny4yae W3 ABajgLaTw.

14.2 CxognmocTb

PacxoxaeHune pe3ynbTaToB ABYX MocrefoBaTe/ibHbIX ONpeaeneHNn KMHeMaTUYecKon BA3KOCTWU, Mo-
NYYEHHbIX OAHUM UM TeM e onepaTtopoM, paboTallWmMM Ha OA4HOM U TOM >Xe npubope NpPU MOCTOAHHbIX
yCN0BUAX, Ha OAHOM M TOM Xe MPOAYKTe NPv HOPMasibHOM W NMPaBU/IbHOM BbIMO/IHEHUM MeToAa UcnbiTa-
HUSA, MOXEeT NPeBbICUTbL 3HaYeHWe, NPUBeAeHHOe B Tabnuue 1, TONbKO B OA4HOM Ciyyae M3 gBaguatu.

14.3 Bocnpoussogmmoctb R

PacxoxaeHue mexay ABYMS €AMHUYHBIMM N HE3aBUCUMbIMW pe3ybTaTaMu UCMNbITaHUI KMHEMAaTU-
YeCKOM BA3KOCTW, MOMYYEHHbIMU pPasHbIMK OnepaTopamu, paboTallWmMMK B pasHbiX nabopaTtopuax Ha
WAEHTUYHOM UCCNefyeMOM mMaTepuasne B Te4eHWe ANIUTENIbHOr0 BPEMEHU MPU HOPMaJIbHOM UM MPasBu/ibHOM
BbIMO/IHEHUWN MEeTOfa UCNbITAHUA, MOXET MPEBbLICUTb 3Ha4YeHNe, NpuBeaeHHOe B Tabnnue 1. TONbKO B 04HOM
cnyyae v3 gsaguatu.
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Tabnnya 1
McnbimyembIX NpomdyKT Onpepensiemoe! b d CxogmmocTb © BOCI;IAK(;?;I: BI? A
1 ba3oBble macna npu 40 n 100 X'> 0.0020T1 0.0011g 0.0065*
(0.20 %) (0,11 %) (0.65 %)
2 KomnayHampoBaHHble macna npu 40 n 0.0013T1 0.0026.vV 0,0076*
100 X 2' (0.13%) (0.26 %) (0,76 %)
3 KomnayHgupoBaHHble Macna npuv 0.0\5y 0,0056* 0.018*
150 X m (1.5%) (0,56 %) (1.8 %)
4 HedTaHble napadunHbl npyn 100 X 4' 0.0080»- 0.014 v 0.0366*
(0.80 %)
5 OcTaTouHble Xuakue Tonavea (Masy- 0,01104-8) 0,013(x+8) 0.04(*+8)
Tbl) Npun 80 n 100 "C*1
6 OcTaTouyHble XUAKue Tonavea (masy- 0,017y 0.015* 0,074*
Thl) npy 50 X 5' (1,7 %) (1.5%) (7.4 %)
7 Mpoyne Hedh TeNpPoAYKTbI 0,35% 0,72 %

O603HaveHus:

V—cpeaHee 3HayeHMe CpaBHUBAEMbIX pPe3y/ibTaToB, MM: /C;

CPeAHEro 3HayeHus

y —CpeaHee 3HayeHWe CPAaBHUBAEMbIX OMpPeseneHNii pe3ybTaTos, C.

CpeAHeto 3HaueHUn

11 TOYHOCTHble MOKas3aTenu MOoMy4YeHbl CTaTUCTUYECKUM UCCNefoBaHMEM MeX/1abopaToOpHbIX pe3y/bTaToB
MCMbITAHWUIA LLIECTM MUHEPaSTbHbIX Macen B AuanasoHe 8—1005 mm2/c npu 40 'C n 2—43 mm2/c npyu 100 *C un

ony6ankosaHbl B 1989 r.

2) TOYHOCTHble MOKasaTeNn MoJyYeHbl CTATUCTUYECKUM WCCNefOBaHNEM MeXTabopaTopHbIX pe3ynbTaToB
MCMbITAHWUIA CEMW KOMMAaYHAMPOBaHHbIX MOTOPHbIX Macen B AnanasoHe 36—340 mm2/c npu 40 C 1 6—25 MM2/c npu

100 ‘C n ony6amKoBaHbl B 1991 .

5) TO4YHOCTHble MOKasaTenu MnonyyYeHbl CTAaTUCTUYECKMM WCCNeA0BaHMEM MeXTabopaTOPHbIX pPe3ynbTaToB
MCMbITAHWUA BOCbMW KOMMayHAMPOBAHHbIX MOTOPHbIX Macen B AwanasoHe or 7 go 19 mm-/c npu 150 'C wmn

ony6nunkosaHbl B 1991 r.

4) TOYHOCTHbIE MOKasaTenu MNoy4YeHbl CTAaTUCTUYECKUM UCCNef0BaHNEM MeX1abopaTopHbIX PesynbTaToB Mpu
MCMOJIb30BaHUU MATU HedTAHbIX NapadunHOB «AnanaszoHe 3—16 \w»xr/c npu 100 "C 1 ony6amkoBaHbl B 1988 T.

51 TOYHOCTHbIE MOKa3aTeNIv MojlyyeHbl CTAaTUCTUYECKUM MCC/IeOBaHEM MEeXTabopaTOPHbIX pPe3y/ibTaToB Mpu
MCMOMb30BaHNN 14 OCTATOYHBIX XUAKUX TONAMB (MasyToB) B AnanasoHe 30—1300 mmj/c npu 50 'C 1 5—170 mm-/c

npn 80 X n 100 ‘C n ony6nvkoBaHbl B 1984 T.

lpHMeyaHWUC - TOYHOCTb AN1si OTPaboTaHHbIX Macen He onpegenieHa, HO NpeanonaraeTcs. YTo OHa MeHbLLE,

4YemM AN14 KoMnayHANPOBaHHbIX Maces.

14.4 TMpu onpeseneHnn KMHeMaT MYECKON BA3KOCT M He() TenpogyKT 0B K TYCKaeT Cs NPUMEHATb TepmMo-

cTaThbl MIM TepMoCTaTUpylLMe ycTpolicTBa, obecneynBalyme 3afaHHyl0 TeMnepaTypy ¢ NOrPelHOCT bio
He 6onee +0.1 "C npu TemnepaType oT MuHyc 30 go natoc I1SO *C n £0.25 "C npu TemnepaType 0T MUHYC 60
40 MuHyc 30 “C, a Takxe TepmomeTpbl TJ/1-4 Ai> 1—4 J7) 1 MeTeoponormyeckme HU3KorpagyCcHole Tepmo-
MeTpbl no FTOCT 112, npn 3TOM A0NyCKaeMble PACXOXAeHNS MeXAY OnpefeNeHUAMMN N0 B/3eMeHN UCTeYeHUs
MCNbITYEMOro NPoAYKTa He JOMKHbI NpeBbllaTb 3HAYEHWIA, YKa3aHHbIX B Tabnuue 2.
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Tabnuya 2

[lonyckaemoe pacxoXxaeHue Mexay
BASKOCTb, MMVe Temnepatypa ucnbiTaHus. 'C BpPEMEHEM UCTEYEeHUU ABYX OnpefeneHnu.
% cpeaHero apngmMeTNYecKoro

Or 0,6 ao 1000 BKAMOM. OT —60 go —30 BK/ItOU. 1,5
Cs. -30 . * 15 =~ 1.0
» 415 o 4150 * 0,5
Cs. 1000 * 30000 . OT —60 go —30 BK/OU. 2.0
Cs. —30 - 4 15 »
» 415 » 4150 »
14.5 3a pesynbTaT MUCNbITaHUs MPUHUMAK T cpejHee apudMeT nyeckoe pesybTaT 0B KWUHEMAT MYECKOW

BA3KOCT MU B [ABYX BUCKO3MMET pax, eCi pacxoXjeHne Mexy HAMMW He NpeBblilaeT 3HAYeHW, yKa3aHHbIX B
Tabnuue 3.

Ta6bnunuya 3

Jlonyckaemoe pacxoxzeHue. % cpenucio apugmeTnyecKoro,
A/ NUCcKo IKMeTpou Tuna
TemnepaTtypa nsMepeHus BsasKocTu, 'C
BrH>K-2. BM>x-4

BIKL (MnHKeBMYa) BAX
OT —60 go —30 BK/HOY. +2.0 +2.5 +3.0
Cs.-30 * 4 15 » +1.2 15 +2.0
» 415 * +150 » +1.0 +1.2 1.5

14.6 TIpOTOKON MCNbITAHUA COAEPXUT Cneaytolne gaHHble:

a) XapaKTepuUCTUKY UCMbITYeMOro nNpoaykTa:

6) CCbINKY Ha HacTosiWuiA cTaHAapT;

B) pesynbTaT UcnbiTaHna (pasg. 13);

r) no60e OTKNOHEHWE, MO COrNaleHNI0 UKW APYTMM AOKYMeHTam, OT YCTaHOBAEHHOI MeTOAUKMN;
0) [aty ncnblTaHus.
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MPUNOXEHWVE A
(o6sA3aTenbHOE)

Twunbl BUCKO3MMETPOB

AJT Tunbl BUCKO3MMETPOB MpwuBedeHbl B Tabnuue AJl. B Tabnuue AJT npuBefdeH MepeyeHb KanuaisipHbIX
BMCKO3MMETPOB, 06bIYHO NMPUMEHSAEMbIX 4159 ONPeAeneHnNs BA3KOCTU HedhTenpoaykTos. Cneunmkaumm n HCTPYKLMn
HO 3KcnyaTaunn npusegeHsl B [4].

Tabnuua AJ

Tun HavveHoBaHVie BMCKO3MMETPA M]xrciM KMHEMaTYecKol BA3KOCTL", MM’ /C
nveaosumeTpa
[Ana npospayHbIX XULKOCTEN
A BuckosnmeTpbl OcTBasiba
KaHHOH-®PCcHCKe 06bIYHbINZ 0,5-20000
Llanitdpyke 0.6-3000
BS ¢ V-06pasHoii Tpy6koin2’ 0,9-10000
BS/V/M-MUHWaTIOPHbI 0.2-100
SIL2 0.6-10000
KaHHON-MaHHWHT, HONMYMUKPO 0.4-20000
MHHKCBNYZ' 0.6-17000
BIM>K-4. BM>XT-42" (TOCT 10028) 0,6-10000
BIM>K-2, BM>XT-22 (TOCT 10028) 0.6-30000
B BurcKo3nMeTpbl C BUCAUYMM YPOBHEM
BS/IP/SL2 3.5-100000
BS/IP/SMS)2' 1,05—10000
BS/IP/MSL 0,6-3000
Y6ennopac?' 0,3-100000
duUTLCMMAHC 0.6-1200
ATNaHTNK* 0.75-5000
KaHHOH-Y6cnnoac (A), KaHHOH-Y6ennoge
¢ pasbasneHuem*’ (B) 0.5-100000
KaHHOH-Y6ennoge. nonymmkpo 0,4—20000
AVH Y6ennoac 0,35-50000
BIMXK-1 (B/1XKT-1)2" (TOCT 10028) 0.6-30000
[na npospayvHbIX N HEMpPo3payHbIX Xnakoctel
B Brcko3uMeTpbl ¢ 06paTHbIM UCTeYeHUeM Ans
Npo3payHbIX 1N HENPO3PaYHbIX XXMAKOCTeN
KaHHOH-®PCHCKe — Hemnpo3payHblii 0.4-20000

LlaliTdhyke ¢ nepekpewyvsaommmcs Tpyokamm — 0,6-100000
BS/IP/PF ¢ V-06pasHoii Tpybkoli ¢ obpaTHbiM 0,6-300000

ncTeveHneMm
NaHn-LlanTdyKe ¢ 06paTHbIM UCTEYEHWEM 60-100000
BHXX, BHXXT (TOCT 10028) 0,6-30000

Kaxgpili AnanasoH KMHeMaTU4eckol BS3KOCTM TpebyeT psaja BUCKO3MMETPOB. Bo m3bexxaHne HeobxogmmocTu
BBEJEHUSA MOMNPaBOK Ha KMHEMATUYeCKYH0 3HePrmio BUCKO3MMETPbI paccumTaHbl Ha BpeMsi ucteveHus 6onee 200 c.
3a UCK/TIOYEHWEM crielmasbHbIX yKasaHuin J4].

2’ Bpemsi uctedeHUst BUCKO3MMETPOB JO/DKHO 6bITb He MeHee 200 c.
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A.2 ONMNCAHWNE PABOTbI C BUCKO3METPAMIN

A.2.1 BuckosmmeTp KaHoH-PeHeke (pucyHok A.l)

B 4MCTbIN Cyx0il BUCKO3MMETP BHOCAT Npoby HedpTenpogyKTa crefytoLium obpasam:

Ma TpybKy 2 HageBal T pe3nHOBY0 TPY6Ky, TPYOKy | norpyxawT B CoCyf C He(D TenpogyKTOM M Hedh TenpogykKT
3acacbiBaldT (C MOMOLLbIO Pe3VHOBOI TpyLun, BOAOCTPYMHOTO Hacoca WAW ApYrM CrocoboM) 4o MeTku A/, npu 3ToMm
HeoBX0ANMO CNefNTb, YTO6bl B XXUAKOCT U He 06pa3oBannch My3blpbku BO3fyXa. B MOMeHT, KOrga ypoBeHb XUAKOCTMU
(KKTUraeT MeTKu A/, BUCKOUMETP BbIHMMAaOT M3 cocyAa W 6GbICTPO yCTaHaBAMBAT B HOPManbHOE MOMOXKEHME.
CHUMaOT C BHeLUHeA CTOPOHbI KOHLA TPYO6KM | 136bITOK XUAKOCT M U HafleBal T Ha 3TOT KOHei pesnHOBYI0 TPYOKy.
BuckosMeTp nomellaT B TepMocTaT. Bbijepkka B TepMocTaTe fO/MKHA ObIThb fOCTATOYHO AAnTenbHol (9.1.2).
PacLumpenme 3 JO/KHO HaXoAN T bCSA HUXKe YPOBHA XXUAKOCT U B TepmocTaTe. Iocne BbIfep>KKM B TepMocTaTe XXUAKOCT b
3acacblBal0T B pacluvpeHvie 4 npubausnTenbito Ha 5 MM Bbille MeTkn M,. OnpesensioT Bpems MepemeLLeHNs MeHMCKa
KUAKOCTWN 0T MeETKN M, 10 MeTKu M-,

A.2.2 BuckosumeTp Tuna Muukesnya (BMXK-4. BMXXT-4 n BIMK-2. BMXXT-2). pucyHkn A.2 n Al

2 1

PucyHok A.2 — BUckosnmeTp PucyHok A.3 — BUCKO3MMeTP
PucyHok A.1 — BMCKO3UMETP Tuna MuHkesnya (BMXXT-4, Tunos BIMXXT-2, BIM>K-2
Tna KaHoH-®eHcke BI>K-4)

Ma oTBogHYI0 TPY6KY 3 HafeBao T pe3nHOBY TPyoKy. [lanee, 3aXKaB naabuem KaneHo 2 1 NepeBepHyB BUCKOIUMETP,
0MnycKaloT KoneHo 1B cocyq ¢ HepTenpogyKTOM M 3acachiBaloT ero (C MOMOLLLbIO PE3NHOBOI FpyLUW, BOZOCT PYHOro Hacoca
WM MHBIM CNOCco60M) 40 MeTKM M2, cnefs 3a Tem, YT06bl B XXUAKOCT M He 06pa3oBanvch My3bipbKy Bo3gyxa. B MOMeHT,
KOrjfia YpoBeHb XWUAKOCT MW JoCTWUraeT MeTKM M,, BUCKO3UMETP BbIHUMAOT U3 coCyfa U GbICTpPO MepeBepThIBAOT B
HOpMasbHOe HanoxeHne. CHAMaKOT C BHELUHe CTOPOHbI KOHLA KoneHa | M36bITOK XWAKOCTW W HafjeBaloT Ha Hero
pesvHOBYl TPy6Ky. BuUCKO3MMeTp ycTaHaBiMBalT B TepMocTaT Tak, 4To6bl pacluupeHue 4 6bI10 HUXKE YPOBHS
XugkocTu. ocne BbiAePXXKN B TepmocTaTe He MeHee 15 MUH 3acacbiBaldT >XWAKOCTb B KasneHo 1 mpumepHo fo */t

12
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BbICOTbI paclumpeHns 4. CoefuHAKT KoneHo | ¢ aTMmoctepoit n
onpeensioT BPeMs MepemeLLieHNss MeHWUCKa XXULAKOCT U 0T MeTKU
M, go AV,

A.2.3 BuckozumMeTpbl TNNoB BIM>XT-1, BIM>XX-1
(BC/MNM/CN) (pucyHok A.4)

VcnbiTyemblii Heth TenpogyKT HalBalw T B YACTbI BUCKO-
3UMETP Yepes TPy6Ky | Tak, uTo6bl YpoBeHb ee yCcTaHOBU/CA
Mexay MeTkamu Adj n M4, Ha KoHUbl TPy6oK 2 1 3 HajgeBaloT
pe3anHoBble TPYOKW, NpU 3TOM Mepsas M3 HUX [OMKHA ObITb
CHabXxeHa KpaHOM, BT0pas — KpaHOM 1 Pe3NHOBOV rpyLueid. Buc-
KO3UMEeT P yCTaHaBNBal T BepT MKa3blio B XXUAKOCT HOM Tepmo-
cTaTe TakK. 4Tobbl ypoBeHb TepMoeTaTWPYHLLel XKNAKOCT U
HaxoAMCsA Ha HeCKas3bKO CaH TMMeTPOB BblILLe pacluMpeHns 4.

Mpu TemnepaType 0MnbITa BUCKO3UMET P BblePXXUBAIOT He
MeHee 15 MUWH, mocne Yero BcacbiBaloT (rpyLUeil) npw 3aKpbiToi
TpybKe 2 XWUAKOCTb Bbillle METKN A/, NPUMEPHO [0 CePefVHbI
pacLUMpeHna 4 1 MepekpbIBalT KpaH, COeANHEHHBI ¢ Tpybkoit 3.
Ecnm BAsKocTb HedpTenposykTa MeHee 500 cCm. 0TKpbiBaT
KpaH Ha Tpy6ke 3 1 NMOTOM 0CBOGOXAAIT 3aXWM Ha Tpybke 2.
Mpn 6onee BA3KUX Heh TeNPOAYKTax cHayana 0 TKpbIBalo T Tpyo6-
Ky 2, 3aTeM U3MepslT BPeMsi MOHWKEHUS YPOBHSA XXUAKOCTU B
Tpy6Ke 20T MeTKN A/, 1o M2 HeobxoAMMo npu 3ToM 06paaThb
BHUMaHMe Ha TO, YT06bl K MOMEHTY MOAX0Aa YPOBHA XWUAKOCT N
K MeTKe A/, B paclumpeHnn 5 obpa30Bancs «BUCAUUIA YPOBEHL*, a
B Kanunnspe He 6b1710 My3bIpbKOB BO3AyXa.

A.2.4 BuckosumeTp Twuna Y6enoge (pucyHok A.5)

B umcTblli cyxoli ewcA-oiaMmp BHocAT npo6y HedhTenpo-
AyKTa cnegyowmm o6pasom:

BrCKO3MMETP 0TKOHAK T Ha 30" 0T BepTMKaIbHOIO Mnato -
XeHUs Tak. 4yTobbl cocys 70Kasanca rnoj kaTanapom. C nomo-
LWbto 3anasHUTeNbHol TPybky | BHOCAT npoby Tak. YTobbl ee
YPOBeHb AOCT UM HUXHEA MeTku M4, MMoTOM BUCKO3UMETP BO3-
BpaLLaloT B HOPManbHOE MOMOXKeHWe, CnefAs 3a TeM, YT 06bl ypoBeHb
XUAKOCT W He npesblllan BepxHel .MeTKu Mj. TMpu 3anonHeHnn
BMCKO3VIMeTpa Mpo6oii B XXUAKOCT U He JO/DKHbI 06pa30BbiBATbCS
Ny3blpbKK BO3AYXa.

BuckoaMeTp ¢ mpo6oii momellaioT B TepmocTaT. Yepes
20 MMH BbIfEPXKM Ha TPYOKY 3 HafeBaloT pPe3MHOBYK TpyoKy,
TPyO6Ky 2 3aKpbIBalOT NasbLemM M npoby 3acacbiBaloT [0 MOJ0BUHbI
pacwmpeHus 4. MoTom Tpy6bKy 2 0TKpbIBaK T, XAY T, MoKa npoba
nepeTedeT M3 Tpybkm 2 B cocys 6 M o6pasyeTcCs «BUCAYWIA
YPOBeHb«

OcBo6oxgalo T TPYOKy 3 1 M3MepAIT BpemMs MepeMeLLieHNst MeHWUCKa XUAKOCT M 0T MeTKu M, go A/L.

A.2.5 BuckosnmeTpbl Tunos BHXK, BHXXT (KaHoH- ®eHcke- Onake) (prcyHok A.6)

Ha oTBogHyl0 TpybKy 3 HajeBalT Pe3nHOBYID TPyoKy. 3axkaB NalbLeM KOMEHO 2 U MepeBepHYB BUCKO3UMETP,
0nycKaloT Ko/eHo | B cocyq ¢ HechTenpogyKTOM 1 3acacbiBaloT ero (C MOMOLLbHO PE3VHOBOI FpyLLUW, BOZOCT PYHOro Hacoca
W UHBIM Croco6om) o MeTKu M4, cnefd 3a TeM. YTo06bl B XXMAKOCT U He 06pa30Banucb NysbipbKu BO3AyXa.

B TOT MOMEHT, KOrfa ypoBeHb XXWAKOCT U AOCTUraeT MeTK/ .44, BUCKO3UMETP BbIHUMAOT M3 COCYAa U 6bICTPO
nepesepThiBaloT B HOPManbHOe NonoXeHne. CHUMaOT C BHeLLUHel CTOPOHbI KOHLLa KareHa /u3bblTOoK HepTenpogykTa u
HajieBal T KyCOYeK Pe3snHOBON TPYOKM ANNHOA 8—IS CM C NPUCOEAMHEHHLIM 3aKPbITbIM KPaHOM WM 3aXKUMOM. 3aTem
0TKpbIBAOT KpaH A1 3anofHeHWs XXUAKOCTbIO pesepByapa 6 ¥ BHOBb €ro 3aKpbiBaloT, KOrfa >XWAKOCTb 3anoHUT
NpM6M3N TeNbHO NONOBUHY pe3epByapa 6. BUCKO3MMeTp yCTaHaBAMBal T B TepMOCTaT M Noc/e HeOOXOANMON BblfePXKKM
B HeM (20 MMH) OTKPbIBAT KO.reHo | 1, No/b3ysch ABYMA CeKyHAOMepamu, U3MepPAIT BPeMA TeYeHWUs XUAKOCTU 0T
MeTKu A//p10 M2 v oT meTkun M2 o JI/>

Mo n3mepeHHOMY BPeMeHW 3arofiHeHWs pesepByapa 5 BbIUMCAAIT BAKOCTb. V3MepeHHOe BpeMsi 3arofiHeHUs pese-
pByapa 4 CNy>UT [.19 KOHTpa/A. 3HaueHUs BA3KOCTMW, BbIUMC/EHHbIE MO BPEMEHW 3amno/iHeHWs pe3epsyapos 5 n 4, MoryT
0TNnHaTLCA [0 2 %, a Npu TemnepaType HUXe 15 ‘C —po 3 %.

A.2.6 BuckosumeTp Trna 6C/UM/P® (pucyHok A. 7)

PucyHok A.4 — BuckosmmeTp Tunos BIOKT-1,
BrM>X-1 (6C/MM/Cn)
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PucyHok A.6 — BuckosnmeTp tnunos BHIK,
BHXXT (KaHOH-®eHcke-Onaks)

BuCko3vMeTp MoMewaloT B TepMOCTAT Tak, 4To6bl BepXHAS MeTKa M4 Haxofunach Moy YPOBHEM >XUAKOCTU B
TepmocTaTe NPUBAN3NTENbHO Ha 3 CM, & KanuAnsp 6bi1 B TOYHO BepTUKIbHOM NON0XKEHUN. BUCKO3MMET P BblfepXXMBaIO T
B TepMmocTaTe. C MOMOLLbIO NMMETKM BHOCAT B TPYoKy | npoby (npo6a MoXKeT 6bITb NOAOrpeTOM), cneas 3a Tem, YTobbl
He HaMOUYM Tb CTEHKM BUCKO3UMeTpa Haj MeTKoli M4 1 4To6bl B XXUAKOCT M He 06pa3oBannch My3bipbku BO3AYXa.

KaK T0/1bK0 ypOoBeHb XXMUAKOCT M JOCTUrHET MONOXKEHUSA NPUBAN3NTENbHO HA 5 MM HUXe MeTKU Mj, 3akpbiBaoT
TPYy6Ky 2 1 0CTaHaBNMBaK T TeYeHne XXNLKOCTU.

Mpoby gonusaT 40 MeTKM Mt 1 BbifepxuBalT B TepMmocTaTe 20—30 MUH.

OcBo60XAa T TPYOKY 2 M 40BOAAT YPOBEeHb NP0o6bl 40 MeT KN A/]. TpybKy 2 CHOBa 3aKpbiBaloT. C NOMOLLLbIO NMMNETKN
C MpefoXpaHNTeNbHbIM YNOPOM YCT aHaBMBal T Npoby Hag MeTKoi Kl4. Ynop Ha nuneTKe JOMNKEH HaX0ANTbHCA Ha T aKoii
BbICOTE, YTO06bl MpU BBEAEHUW NUMETKN B TPYOKY | 1 COMPUKOCHOBEHMM yropa ¢ KpaeM TpPyoku | KoHew NUneTKuW 6bin
TOYHO Ha MeTKe M4. K nuneTkKe NPUCOEANHAT 0T COC U OCTOPOXKHO 0T CachiBaloT M30bITOK Npo6bl, MOKa NuneTKa He
HayHeT BCacblBaTb BO3AYX, NOCNE Yero MUMNeTKY BbHAMAaOT. MMOTOM TpybKy 2 0CBOGOXAAT W U3MEPSIOT BpemMs
NPOXO0X/eHNA MEHNCKA XUAKOCT U 0T MeTKN M2 o A/, C 04HUM 3analleHnemM BUCKO3UMETPa Mpon3BOAAT TO0/bKO OfHO
N3MepeHMe BPEMeHN TeYeHns.

1.3 Tosepka

Paboune cTaHfapTHble BMCKO3MMETPbI MOBEPSIOT MO 06pasLloBbIM BUCKO3MIMETPax», UMELWMM cepTudukar
MOBEPKN HO HaLMOHa/IbHOMY HOPMAaTUBHOMY AOKYMEHTY. BUCKO3MMETPbI, UCMOMb3yeMble AN UCMbITAHWUSA, cnedyeT
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PucyHok A.7 — BuckosumeTp Ttuna 6C/NM/Pd

noBepsiTb Mo paboumMMm CTaHAAPTHLIM WM 06pasLoBbIM BUCKO3UMETPaM WAM MO MeToAMKe, MnpuBeAeHHoW B (4].
MocTosAHHbIE BUCKO3MMETPA CNeayeT onpefensiTb U PeTUCTPUPOBaTh C TOYHOCTHIO 0 0,1 % WX 3HAYeHWIA.

A.4 Kanubposka

MoCTOSAHHbIE BUCKO3MMETpa MPOBePSOT MO MeTOAMKEe, aHa/lorMYHOW yKasaHHOW B A.3. WAM C MOMOLLbIO
3Ta/IOHHbIX Macen Ana onpegeneHNa BA3KOCTU.

MpumMeuyaHne — ITaIOHHbIE Mac/a MOXHO UCMO/b30BATh 15 KOHTPO/S NPy NPOBeAeHMI 1a60PaToOPHbIX
MCMNbITAHWIA.

ECN HECOOTBETCTBME MEXJY 3HAUEHWUSMM M3MEePEeHHOM KMHEeMaTUUYecKoi BS3KOCTU uccnedyemoro obpasua v
BA3KOCTM 3Ta/IOHHOrO Macna npesbiwaeT +0,35 %, Heo6X0AMMO MPOBEPUTL KaKAbIM 3Tan MpPOoBeAeHUs UCMbITAHUS,
BK/OYAs rpafyvpoBKY TEPMOMETPA M BUCKO3MMETPA, A/ BbISBNEHMSI MPUUMHbLI OLUIMGOK. MpaBUbHbIV pesy/bTar,
MO/YYeHHbIM Ha 3TA/IOHHOM Mac/e, HC YCTPaHSIET BO3MOXHbIX MCTOUHMKOB OLLUMGOUHBIX Pe3y/bTaToB.

MpumeyvaHnsa

1 CnegyeT nMeTb B BUAY, YTO MpPaBWbHBLIA pe3ynbTaT, MOMYYEHHbIA Ha 3Ta/IOHHOM Macfe, HC vLleH
BEPOATHOCTM MOSB/IEHNA CNyYaliHOW OLLNGKM.

2 JTaNoHHble Macna A1 onpefeneHns BA3KOCTW MMEOT YCTaHOBMEHHOe B MHOrOKPaTHbIX MCMAbITAHUAX
3HayeHue BA3KOCTU.

B Tabnuue ! meToda |4 npviBedeH nepeveHb TAIOHHBLIX Macen Mo AuanasoHam U3MepeHuii.
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MPUNOXEHWE b
(cnpaBoyHoe)

Onpep,eneHMe nonpaBKkM Ha KUHET UYHECKYH 3HEPTUIO

B.1 KuHeMaTwuueckylo BA3KOCTb V, .HMZC. BbIYMCASIOT C Y4eTOM pasMepoB BUCKO3MMeTpa no chopmyne

100xgD*hT E 0
V= 128 VL T1®

rAesi —YCKOpPeHWe CU3bl TAXKECTU, CM/C2;
D —avameTp Kanunnsapa, cMm;
W —cpefHee BepTMKaNbHOE PacCTOSHUE MeX Y BEPXHEN 1 HUXKHEA MeTKamu, cM;
T —Bpems UCTeYeHwns, C;
V —o06beM XUAKOCT 1 N3MepUTeNbI30ro pesepsyapa. cmj:
. —panuHa Kanunnsapa, cM;
E — KoathhMLMEHT KNHETMUECKOWA 3HEeprun, Mm2 ic.

EcT BpeMsi UCTeYeHWs BbIOPAHHOT0 BUCKO3VIMET pa MpesblllaeT MUHUMAa/bHOE BPEMS UCTEUEHNSA, YKa3aHHOe B JaHHas
cTaHgapTe, To chopmyny (1) MOXHO ynpocTUTb, npeHebperas BblpaXXeHWEM KMHeTMWYecKoi aHepruun E/T2 n rpynnupys
HerepeMeHHbIe Y/leHbl B MOCTOsHHY0 C cnegytowum obpaTu: v = CT.

B5.2 TMonpaBKa Ha KMHETUYECKYH 3HEpPruo

BUCKO3MET pbl, PaCCMOT PeHHbIe B JaHHOM CTaHjapTe, YCTPOeHbl TaK. YTO0 Nnornpaska Ha KUHETUYECKYI0 3HEPTrUI0
E/T204eHbMalo. eciv BpeMsi UCTeYUeHNS XXUAKOCT 1 6aree 200¢. YT0o6bl MpeHebpeyb MONPaBKO Ha KNHET MYECKYI0 IHEPT U0
MpY MCMO/b30BAHNM Pa3IMYHBIX BUCKO3UMETPOB AN11 U3MEPEHNS XXUAKOCT el C .Marom BA3KOCTbio TPebyeT e MUHMMAaTbHOe
Bpems ucTeueHms 6onee 200 c.

J1*9 BUCKO3MMETPOB C MOCTOSHHO MeHbLUe iuu paBHoi 0,01 cM2 ¢ 2nonpaBka Ha KMHETUYECKYHO 3HEPTU0 MOXKEeT
ObITb 3HAUMTENLHOW, ecin He Co6/1I0faeTCa MUHUMabHOE BpeMsl UcTedveHuss 200 ¢. B 3ToM cnyyae BBOAAT MOMPaBKy Ha
KUHETUYECKYI0 3HEpPruio B BUje DOPMY/ibl

v- CT-EIT2 @)

rae C —nocToAHHas BUCKo3uMeTpa. cm2c2 (cCT/c2);
T —Bpems ucTeveHus, c;
E — KOHPMUMEHT KUHETUYECKOA 3Hepruu, cM2 mc.
Koath3thULMEH T KMHeT 1YecKoi aHeprum E, cM2-c, onpegensiT mo dopmyne

E = 1,66 mV3/2f L(CD),/2. (3)

rae L —panuHa Kanuanspa, cm.
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MPUNNOXEHWE B
(o6sA3aTenbHOE)

TepMoMeTpbl A5 onpeaeneHns KMHeMaTUYeCcKoi BSA3ZKOCTU

B.1 KOHCTpyKUMM TepMOMeTpa H creumdmKkaums

MpUMeHA0T cneunanbHbli TepMOMETP € HeBGONbLUMM ANanasoHOM W3MepeHUs, COOTBETCTBYHOLLMIA 06Luein
cneumdmKaumm, npusefeHHol B Tabnmue BJI.

B Tabnuue B.2 npusefeHbl TepMoMeTpbl ASTM. IP 1 ASTM/Z/IP. cOOTBETCTBYIOLLME cReumnrKaumm, N3NoXxeH-
Holi B Tabnuue BJ1, n Temnepatypam MCMbITaHUS.

MpumMmcyaHwmnc 25— PasHMUa B KOHCTPYKUWN, FrNaBHbIM 06pa3oM, OCHOBBIBAETCS Ha MOMOXEHWMN TOUKM
3amep3aHuUA BoAbl. B mMogenn A Touka 3amep3aHWs BOfbl HaxOAUTCA B Amarnas’oHe LUKaibl; B MofenM B — Hibke
[nanasoHa LiKasbl; B Mogenn C — BbllLie AManas3oHa Lwkasbl (PUCYHOK BJT).

PucyHok B.I

B Tabnuue B.1 npuBegeHbl TeXHUYeCKMe TpeGoBaHUS K TepMOMETPaM.

Tabnunuya B.1 —TexHu4yeckne TpeboBaHMS K TepMOMeTpam

HanmeHoBaHue napameTtpa OCHOBHble pasmepbl
ny6uHa norpyxeHus MonHas
MeTKkM Ha LKane:

Mesnkue geneHnsa.’C 0.05
[JINHHBIE LUTPUXN Yepes Kaxable, 'C 0.1 no5
Lincbposble 0603HaYeHNs Yepes Kaxble. *C 1
MakcumasnibHas WMpUHa IMHUX, MM 0.1
IMorpeLluHOCTb WKa/bl NpY TemnepaTtype ucnbiTaHus, ‘C,
He 6onee 0,1
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OKoH4YaHue Tabnnubl B. |

HaumenoTuwe napameTtpa OCHOBHble pasmepbl

Kamepa paclumpeHuns gonyckaet HarpesaHue o ‘C 105 ansa wkanbl TepMomeTpa Ao 90
120 mexay 90-95
130 mexay 95-105 un
170 Bbiwe 105

O6was givHa B, mm 300-310
HapyxHblii guameTp cTepXXHsA C, MM 6.0—8,0

[AnnHa pTyTHOro pesepsyapa £, MM 45-55

Hapy>XHbIii gnameTp pTyTHOro pesepsyapa (I, MM He 6onee cTepxxHsA
AnnHa wkansl G, MM 40-90

Ta6nuuya B.2—CoortsercTene TepmomeTpos no FOCT 400 TepmomeTpam no cneuyndukaumam ASTM n IP

Tunb tepMOIVEIPON no Hopmal unHOM [oKyMeHTaLum
Temneparypa ucnsitaHuu, "C

FOCT 400 ASTM 1P
_ ASTM 74C 1P69C -53,9
TUH 10-6 ASTM 73C IP6SC -40
— ASTM 126C IP 71C -26.1
_ ASTM 127C 1P99C =20
TUH 10-10 ASTM 72C IP67C -17.8
TUH 10-5 ASTM 128C 1P33C 0
TUH 10-1 ASTM 44C 1P29C 20
TUH 10-7 ASTM 45C JP30C 25
- ASTM 11SC - 30
TUH 10-2 ASTM 28C 1P31C 378
TUH 10-8 ASTM 120C 1P92C 40
TUH 10-3 ASTM 46C 1P 66C 50
- ASTM 29C 1P34C 54.4
TUH 10-9 ASTM 47C IP 35C 60
— - IP 100C 80
- ASTM 48C 1P 90C 82.2
- ASTM 129C IP 36C 93.3
TUH 10-4 ASTM 122C 1P32C 98.9 1 100
TUH-10-4 ASTM 121C - 100
- ASTM HOC IP93C 135

B.2 Kannbposka

B.2.1 VIcnonb3yoT WK XXNAKOCTHbIE CTEKIAHHbIE TEPMOMETPbLI C TOYHOCTBLIO MOc/e KoppekTuposaHus 0,02 *C
VN € NyuLUeil TOYHOCTbIO, KaIMbpoBaHHble B aKKpeAUTOBaHHOW nabopaTtopmu, BblgatoLlein cepTUrKaTbl, NOATBEPXK-
JaloLime. 4To KaimbposaHWe COOTBETCTBYET HaLMOHa/IbHOMY CTaHAAapPTy, WK MUCMOMb3YOT NPUGoPbI 418 U3MepeHns
TeMnepaTypbl, Takne Kak NnaTUHOBbIE TEPMOMETPbI COMPOTUBAEHNS PABHOM MM NyYLLIER TOYHOCTM C TEMM XKe caMbIMU
TpeboBaHUAMU MO cepTUdMKaL M.

B.2.2 KoppeKkTnpoBaHue LLKa/bl XXUAKOCTHbIX CTEKNSAHHbLIX TEPMOMETPOB MOXET M3MEHUTLCA BO BPEMS XpaHe-
HUSI N MPUMEHEHNS W. cnefoBaTeNlbHO, HEOBX0ANUMO PerynspHO NPOBOAUTL MOBTOPHOe KannbposaHme. KoppekTupo-
BaHMe LUKasbl B paboyeli nabopatopmn NpoBOAAT MNOBTOPHO, Kannbpys TOUKY 3aMep3aHns BOAbl 1 BBOAA BCe OCHOBHbIE
KOPPEKTUPOBaHMSA, COrNacHO M3MEHEHUsIM B TOYKE 3aMep3aHusi BOAbl.

MpuMcuyaHUC 26— PeKOMEHAYeTCA WHTEpBas MOBEPKU TOUKM 3amep3aHVsi BOAbl HC Gonee LUECTW
MeCsILIeB, HO HOBble TEPMOMETPbI MepBble LLUECTb MECSLEB CefyeT MPOBEPATh eXeMecsiuHo. HeT HeobXoAMMOoCTY B
MoOMHOM MOBTOPHOM Ka/IMGPOBaHMN TEepMOMETpa Ha COOTBETCTBME TOYHOCTM, YKAa3aHHOW Ans LaHHOW Mogenv
TEepPMOMETpPaA A0 TeX Mop. Moka CO BPEMEHWN MOSIHOTO KafIMGPOBaHMs TOUKa 3aMep3aHns BOAbl He U3MEHUTCS Ha OAHO
[eneHvie LWKanbl, U eciv npowso 6onee NsaTv net. [pyrve TepMOMETPUYECKME YCTPOMcTBa (CETU UCMOMb3yoTes)
Heo6X0MMO MOBTOPHO KaIMBpOBaTh MEPUOAMYECKUN. 3anmcK BCeX MOBTOPHbIX Ka/IMBPOBOK CrieAyeT COXPaHSTh.

18



FOCT 33-2000

B.2.3 MeToanKa NOBTOPHOr0 Ka/IMbpoBaHUS TOUKM 3aMep3aHNs BOJIbl XKULKOCTHbBIX CTEKIAHHBIX TEPMOMETPOB
npvieegeHa 8 B.2.3.1—B.2.3.3.

B.2.3.1 BbI6MpaloT YMCTble KYCOUKM NbAa, >KenaTeslbHO MPUroTOB/EHHbIE N3 ANCTUIINPOBAHHOM YMCTOM BOSbI.
Jto6ble MyTHble nopnuu oTopacbiBatoT. OMNONacKUBAKOT nef AUCTUANNPOBAHHONM BOAOWM, 04UMLLAIOT, pa3buBaloT Ha
MesIKue nopummn, ctapascb He 6paTb pyKamu, 4TO6bl He 6bl/I0 KOHTaKTa C XMMUYECKN HEUYUCTbIMU MpeAMeTamu.
3anonHAIT KpoLLeHbIM NbAoM Konby [btoapa 1 f06aBNaloT AOCTaTOYHOE KOMYECTBO BOAbI, YTOObI NONYyUNAach LLUYTa,
HOncp He BennbiBan. Kak TONMbKO Nnef, pacTaeT, cneayeT CiMTb HEMHOrO BeAbl M A06aBUTbL 6UTOro nbaa. BetaBnstoT
TEPMOMETP M aKKypaT HO YMIOTHSAOT /1CA BOKPYT CTEPXHSA NpU6AM3NTENBHO Ha 0AHO feneHve B 0 “C.

B.2.3.2 lMocne TOro, Kak NpoiaeT HC MeHee 3 MWH, C/ierka MOCTYKMBaOT MO TEPMOMETPY HECKONbKO pa3 nog
NpsSMbIM YII0M K OCU NPV NpoBeAeHn HabnogeHui. MNocnegosaTeNlbHO CHATLIE NOKasaHUA He pexxe Yem yepes 1 MUH
[O/MKHbI HaxoauTbes B npegenax 0,005 °C.

B.2.3.3 3anucbiBaloT MokasaHWA TOYKM 3amep3aHUsi BOAbl M OMpeAensoT MonpaBKy TepMOMeTpa Mpy 3Toi
TemnepaTtype, UCXOAS M3 CPefHero rnokasaHus. Ecnn BbiSBNSETCA, YTO Momnpaska 60MbLUe WAM MeHbLle MOMpaBKu
npeabiayLLero KambposaHms, ce U3MEHAIOT MPU BCeX APYrvX TeMnepaTtypax na To Xe caMoe 3HayeHue.

MpoBoaAT onepaunto, cobno4ast cnefytoLLne ycnoBus:

a) TepMOMETP NOAAEPXKMBAETCA BEPTUKASIBHO;

6) TepMOMETP OCMAaTPUBAIOT C MOMOLLLbIO ONTUYECKMX YCTPOCTB, NaloLLMX NATUKPaTHOE YBeNnyeHve 1 ycTpa-
HALWMX napainakc;

B) BblpaXalOT MokKasaHve TOUKM 3aMep3aHust BO/bl ¢ TOYHOCTbIO 0,005 C.

B.2.4 Mpwn ncnonb3oBaHUMN NPUBOP 419 CHATUA TeMMePaTy Pbl MOrPYXatoT Ha Ty Xe ry6uHY, YTO 1 AN1S MOSHOro
KannbéposaHua. Hanpumep: ecnu XXUAKOCTHOW CTeKNAHHbIM TepMoMeTp Oblal KaTMO6POBaH B 0ObIYHOM COCTOSHUN —
«MOSIHOE MOTPY>KEHME», TO ero MorpyXawT A0 Bepxa PTYTHOro CTo/IbMKa, MpPUYeM OCTaTOK CTepXHSA U Kamep;!
pacLiMpeHns a camoli BepxHell 4acTW BbICTYNMalOT B OKPYXAIOLLYK Cpefy W HaxogaTcs nof BO3felicTBUMEM ee
TeMnepaTypbl W AasneHns. Ha npakTyke 3To 03Ha4vaeT, YTO BepX PTYTHOrO CTO/I6UKA [O/HKEH HAaxXOAUTLCA B Npedenax
[ONWHbBI, PaBHOLIEHHOM YeTbIpeM [AeNeHNAM LLKaTbl NMOBEPXHOCTU Cpejbl, TemnepaTypa KOTopor nsmepsetcs. Ecnm ato
YCNOBUE HC BbIMOHAETCS, TO BO3MOXHO HE06X04MMO [OMO/THUTENbHOE KOPPEKTUPOBaHME.

B.3 Mpumep pacyeTa NonpaskW Ha BbICTYNaoLWMiA CTONOMK TepmMomeTpa:

JonycTum:

MpuHMMaem nokasaHue TepmomeTpa B TepmocTaTe <—50 ‘C» (tt).

Monpaska, onpegeneHHas no 7.2.3, coctasuna <—0,5 ‘C* (At).

Torga UCTUHHaA TemnepaTypa XuakocTun B TepmocTaTe (!) 6yAeT paBHa

-/ +/--50 +(-0,5)- -50.5 °C.

MNPUNOXEHWE T
(cnpaso4yHOe)

Bubnuorpadus

J1I] NCO 3104—04 HecbtenpoaykTbl. Mpo3payHble M Henpo3padHble XUAKOCTU. OnpegeneHne KMHeMaTU4ecKomn
BSI3KOCTU U pacyeT AUHAMNYECKOWN BA3KOCTU

121 TY 38.401-67-108—92 BeH3MH-pacTBOPUTENb AN1A PE3NHOBOM MPOMBILLNEHHOCTU

(3) NCO 3694—77 Bona AenOHU3NPOBaHHasA N AUCTUNNINPOBaHHasA. TexHn4YecKkne TpeboBaHUSA

4] NCO 3105—76 BMCKO3MMETPbI CTEKNAHHbIE KanWANspHble ANA OnpefeneHns KMHemMaTU4eckon BA3KOCTWU. Tex-
HUYecKne TpeboBaHMA N MHCTPYKLMA MO 3KCnayartaumnm

[B] NCO 3675—% HedTb 1 xnakure HedpTenpoayKTbl. OnpeaeneHne NAOTHOCTU U OTHOCUTENbHOW NIOTHOCTU apeo-

MEeTPOM B /1abOPaTOPHbIX YC/IOBUAX

NCO 91/1—82 Tabnuubl NepecyeTa N3mMepeHUn HethTn 1 HedpTenpoayKToB. YacTb |. Tabnuubl, OCHOBaHHbIE Ha

CTaHAapTHbIX Temnepatypax 15 ‘C n 60 "F

I7]1 TY 23-2021.003—88 TepmoMeTpbl CTEKNSAHHbIE A1 UCNbITaHWUA HedhTeNpPoaYKTOB

I8l TY 38.401-67-108-92 «Hcdpac C2-80/120»

[
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