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MpeaucnoBue

Llenu, 0CHOBHbIE NPUHUUMBI M NOPAAOK NPOBEAEHMA paboT N0 MEXTOCYAAapCTBEHHON CTaHA4apTM3aunm
yctaHoBneHbl B FOCT 1.0-92 «MexrocygapcTtBeHHasa cuctema craHgaptusauyun. OCHOBHbIE MOSIOXEHUSAY» U
rOCT 1.2-2009 «MexrocygapcTtBeHHaa cuctema craHgaptusauuun. CTaHAapTbl MEXrocygapCTBEHHbIE,
npasuna, pekoMeHJaumMm Mo MEeXroCyaapCTBEHHOW cTaHgaptu3auuu. lMpasuna paspaboTku, NPUHATHS,
NPUMEHEHUs!, OBHOBNEHNSA U OTMEHLI»

CBegeHus 0 cTaHaapTe

1 MOArOTOBJIEH  OTKpbITbIM  akUMOHEpHbIM  obulecTBoM  «Bcepoccuiickuit  Hay4vHoO-
nUccneaoBaTenbCkUn MHCTUTYT no nepepabotke Hedptu» (OAO «BHUWM HIMy), MexrocyaapCTBEHHbIM
TeXHUYECKUM KomuTeToM no ctaHaaptusaumm MTK 31 «HedpTaHble TonnMBa u cMasoyHble Martepuanbly Ha
OCHOBE COOCTBEHHOIO ayTEHTMYHOIO NEPEBOAA Ha PYCCKUI A3bIK CTaH4apTa, YKa3aHHOrO B MyHKTE 5

2 BHECEH ®epepanbHblM areHTCTBOM MO TEXHUYECKOMY PEryfiMpoBaHWMIiO W METPONoruu
(PoccrangapT)

3 NMPUHAT MexrocyaapCTBEHHbIM COBETOM NO CTaHapTu3auuu, METPOnorMm u ceptudoukaumu
(npotokon ot 18 uioHa 2015 r. Ne 47-2015)

3a NpuHsTUE NPOroN0CoBary:

K CokpalleHHoe HauMeHoBaHWe
paTkoe HauMeHoBaHWe CTpaHbl Koa cTpaHbl HaLIMOHANBHOMO ODraHa
no MK (MCO 3166) 004-97 no MK (MCO 3166) 004-97 > P
no cTaHgapTusaumu
ApmMeHus AM MuHakoHoMuUKKM Pecnybnvkn ApmeHus
KazaxcTaH KZ locctaHpapT Pecnybnukn KaszaxcraH
Kupruaua KG KblprelactaHgapT
MongoBa MD Mongosa-CtaHgapTt
Poccua RU PoccraHgapt

4 MMpukasom PegepanbHOro areHTCTBa No TEXHUYECKOMY PErysiMpoBaHuio U meTponorum ot 31 asrycra
2015 r. Ne 1249-cT MexrocygapcteeHHbin ctaHaapTt NOCT 33299-2015 BBedeH B AEWCTBUE B Ka4yecTBe
HauMoHanbHOro craHgaprta Poccuinckon deaepaumm ¢ 1 auBapa 2017 r.

5 Hacroawmin ctaHgapt naeHtudeH ctangapty ASTM D 4809-13 Standard test method for heat of
combustion of liquid hydrocarbon fuels by bomb calorimeter (precision method) [CtaHgapTHbIn MeTOq
onpeaeneHus TENMNOTbl CrOPaHUA >XXUAKWUX YrNeBOAOPOAHLIX TOMSMB B KANIOPUMETPUYECKON BOMOE (TOYHLIN
MeToad)].

CraHgapt paspabortaH nogkomutetom D02.05 «CBOWCTBA TONMNMUB, HE(PTSHOIO KOKCA U YrMepoOaHbIX
MarepuanoBy TexHudeckoro komuteta ASTM D02 «HedTenpoaykTbl U CMa30oyHble MaTepuanbl».

MNepeBod ¢ aHrMMIUCKOro a3blika (en).

HaumeHoBaHMe Hactoswero craHgapTa WM3MEHEHO OTHOCUTENbHO HAWMEHOBAHUS YKA3aHHOTO
ctaHgapTa ansa npuseaeHus B cootsetcteue ¢ FOCT 1.5-2001 (nogpasaen 3.6).

OdmymnanesHble ak3emnngapbl craHgapta ASTM, Ha OCHOBE KOTOPOro NOArOTOBAEH HACTOALUMIA
MEXroCyadapCTBEHHbIN cTaHaapT, W craHgaptoB ASTM, Ha KOTOpble JdaHbl CCbINKA, WUMEKTCA B
deaepanbHOM UHPOPMALUMOHHOM POHAE TEXHUYECKUX PErnaMeHToB U CTaHOapToB.

CBeeHns O COOTBETCTBUM MEXTOCYAapCTBEHHbLIX CTaHAAPTOB CCbINOYHLIM cTaHgaptam ASTM
NpUBEAEHbI B AONOMHUTENLHOM NPUIOXKeHun JA.

CteneHb coOTBETCTBUA — uaeHTu4Has (IDT)

6 BBEJJEH BINEPBbIE



rOCT 33299-2015

UHpopmayua 06 u3MeHeHUsX K Hacmosawemy cmaHdapmy nybrnukyemcss 6 exe200HOM
UHOpMaUUOHHOM yka3damene «HayuoHanbHble cmaHdapmbl», @ MeKcm U3MeHeHUl U nornpasok — 6
eXeMeCs4YHOM UHOPMaUUOHHOM yKaszamerne «HauuoHansHele cmaHGapmbl». B crniydae nepecmompa
(3ameHbl) unu  OomMMeHbl Hacmosuwleeo cmaHlapma coomeemcemeyrwee ygedomneHue b6ydem
onybrnuKoeaHO 8 EeXEeMeCAYHOM  UHOPMaUUOHHOM yKaszamesie «HauuoHansHble cmaHGapmbiy.
Coomeemcmeyrowiasa uHopmayus, yeedoMmneHue U mekcmsl pasMmewiaromes makxe e UHgopmalyuoHHoU
cucmeme obuiez0 rnosb3oeaHuss — Ha ochuyuansHoOM calime ®edepansHo20 azeHmemea rno MexHU4eCKoOMy
peaynuposaHuio u Memponioauu 8 cemu VIHmepHem

© CraHgaptuHdopm, 2016

B Poccuinckon Pepepauumn HacToAWMWA CTaHAAPT He MOXET OblTb MOMHOCTBIO WMAKU YaCTUYHO
BOCMPOU3BEAEH, TUPAXKUPOBAH M PaCMpOCTPaHEH B Ka4yecTBe oduumansHOro mnsgaHua 6e3 paspelseHus
$enepanbHOro areHTCTBa N0 TEXHUYECKOMY PETYNMPOBAHUIO U METPOMNOTMU
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M EXTOCYLAPCTIBEUHHB U CTAHIJOAUPT

TOMNMUBA YFMEBOOOPOOHbIE XXWOKUE
OnpepeneHune TennoTbl CFOPaHUA B KarIOPUMETPUIECKON 60Mbe (TOUHBIN MeToA)

Liquid hydrocarbon fuels. Determination of the heat of combustion by bomb
calorimeter (precision method)

Hata BBegeHusn — 2017-01-01

1 O6nacTb NpUMeHeHus

1.1 Hacroawmin craHgapT ycTaHaBnMBaeT METO4 ONpedeneHusa TennoTbl CropaHus >KUAKUX
yrneeogopoAHbix Tonnue. CtaHgapt paspaboTaH cneuuansHO AN aBUaUMOHHBIX TYPOUHHBIX TONKUB, KOT4a
MeXay pesynbTaTtamMu NocrneaoBaTenbHbIX ONpeaeneHnii AonycTumMa pasHocTh He Bbonee 0,2 %. CtaHaapT
MO>HO MCNOSL30BAaTh AN WWMPOKOro AManasoHa feTyuyux n HeNeTy4Ynx BELECTB, ANS KOTOPbIX A0NYyCKaTCA
OONbLUME 3HAYEHUS PA3HOCTU MPELU3MOHHOCTM METOAA.

1.2 [Ona [OCTMXKEHMA YCTAHOBNEHHOW MPELUM3MOHHOCTM  crneayeT TwarensHo cobnogatk Bce
npoueaypbl HACTOALLErO METOAA, MOCKONLKY NOrPELIHOCTE Ka)aoro OTAENbHOr0 M3MEPEHUS, BIIMAIOLLETO Ha
NPeun3noHHOCTb, HEe A0MKHa npesbiwaTth 0,04 %.

1.3 lNpu HOpMAanbHbLIX YCAOBUAX HACTOALMW METOA MOXHO MPUMEHATb ANS Takux TOMMMB, Kak
OEeH3MHbI, KEPOCUHBI, @ TAKKE KOTENbHbIE, AU3ENbHbIE Y ra30TYPOUHHLIE TONMMBA.

1.4 bnarogapsa COBEpPLLUEHCTBOBaHMIO PErYNATOPOB KanopuMmeTpa u cpeacTB UBMEPEHUI TeMnepaTypsbl
NPeun3MoHHOCTb HacCToALWEro MeToaa Bbile, YeM metoga no ASTM D 240.

1.5 3HayeHusa, ycraHoBneHHble B eguHuyax CU, cuntaloT ctaHgapTHeiMK. B HacToAweM cTaHaapTe He
UCNONb3YIOT APYrMe eAuHULbl U3MEPEHUS.

1.6 B Hactoawem craHgapte He npeaycMOTPEHO paCcCMOTPEHME BCeX BOMPOCOB obecneyeHust
0©e30MacHOCTH, CBA3AHHBLIX C €ro Mcnosib3oBaHuem. Nonb3oBartens cTaHgapTa HECET OTBETCTBEHHOCTb 3a
obecneyeHne COOTBETCTBYIOLLUX MeP BE€30MacHOCTU U OXPaHbl 340POBLS M ONPeaenseT uenecoobpasHoCTb
NPUMEHEHUS 3aKOHO4aTEeNbHbIX OTPAHUYEHUI Nepes ero MCNOSIb30BaHUEM.

2 HopmaTtuBHbIe CCbISIKK

Ona NpUMEHEHUs HACTOALLEro CraHgapTa HeoOXOAMMbI CreayloLMe CCbIIOYHbIE AOKYMEHTbl. [Ons
HEJaTUPOBAHHBLIX CCLINIOK MPUMEHSKOT MOCMEeAHEe W3JaHUE CCbIMOYHOrO [OKYMEHTa (BKMOYas BCE €ro
N3MEHEHHUS).

2.1 Crangaptbl ASTM":

ASTM D 129 Test method for sulfur in petroleum products (general high pressure decomposition
device method) [Metoa onpeaeneHusa cepbl B HedhTenpoaykTax (00LMA METOA UCMbITAHUS PA3NOXKEHUEM B
YCTPOWCTBE NPU BLICOKOM AaBneHUn)]

ASTM D 240 Test method for heat of combustion of liquid hydrocarbon fuels by bomb calorimeter
(MeToa onpeaeneHna TENNOTbI CTOPAHUS XXMAKMX YrNeBOAOPOAHbIX TONMNUB B KANOPUMETPUYECcKon Bomoe)

ASTM D 1018 Test method for hydrogen in petroleum fractions (MeToa onpeaeneHua cogepxaHua
BOAOPOAA B HEPTAHbIX ppakunax)

ASTM D 1193 Specification for reagent water (Cneundukaums Ha peaktus Boay)

ASTM D 1266 Test method for sulfur in petroleum products (lamp method) [MeToa onpeaeneHus cepeol
B He(pTenpoaykTax (namnoBblin MeToa)]

ASTM D 2622 Test method for sulfur in petroleum products by wavelength dispersive X-ray
fluorescence spectrometry (MeToa onpegeneHue cepbl B HedTenpoaykTax ANMHHOBOMHOBOM
ANCNEPCUOHHON PEHTreHOdNYyOPECUEHTHON CNEKTPOMETPUENR)

D YTOUHUTL cobinkn Ha cTaHaapTel ASTM MoxHO Ha caiTe ASTM www.astm.org unm B cnyx6e nopLepXku
knueHToB ASTM: service@astm.org. B uHdopMaLunoHHOM ToMe exerofHoro cOopHuka ctaHaapToB (Annual Book of
ASTM Standards) crnepyeT obpallaTbcs k CBOAKE CTaHAaPTOB exerofHoro cbopHuKa CTaHAapTOB Ha CTpaHuLe caiiTa.

M3paHue ocpuumnanbHoe 1
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ASTM D 3120 Test method for trace quantities of sulfur in light liquid petroleum hydrocarbons by
oxidative microcoulometry (MeTtoa onpeaeneHua CneaoBbiX KONMUYECTB CEpPbl B NErKMX XUAKUX HEPTAHbIX
YrreBoaopogax OKUCIIUTENIbHON MUKPOKYNOHOMETPUEN)

ASTM D 3701 Test method for hydrogen content of aviation turbine fuels by low resolution nuclear
magnetic resonance spectrometry (MeTog onpegeneHuss cogepXXaHua BOAOPOAA B  aBUALMOHHBIX
TYPOMHHBIX TONAMBAX CNEKTPOMETPUEN S4EPHOTO MArHMTHOTO PE30HAHCA HU3KOMO paspeLleHuns)

ASTM D 4294 Test method for sulfur in petroleum and petroleum products by energy dispersive X-ray
fluorescence spectrometry (MeToa onpegeneHua coaepxxaHua cepbl B HedhTu M HedpTenpoaykrax
3HEeprogmucnepCcMoHHON PEHTreHOMNyopPeCLEHTHON CNEKTPOMET PUEN)

ASTM D 5453 Test method for determination of total sulfur in light hydrocarbons, spark ignition engine
fuel, diesel engine fuel, and engine oil by ultraviolet fluorescence (Metog onpegeneHusa obuwero
COAEMKaHMA Cepbl B MErkux yrrneesogopodax, TOMNMBaxX AnNd ABuUraTeneid ¢ WUCKPOBLIM 3aXKMTaHWEM,
AN3enbHOM TOMNNMBE U MOTOPHLIX Macrax ynbTpadnmoneToBon hnyopecueHumein)

ASTM D 7171 Test method for hydrogen content of middle distillate petroleum products by low-
resolution pulsed nuclear magnetic resonance spectroscopy (MeToa onpegeneHusa cogepxaHusa Boaopoaa B
CpeaHeaUCTUNNATHLIX HedTenpoaykTax CNEeKTPOCKONUEN SAEPHOT0 MAarHUTHOTO pPe30HaHCa HU3KOro
paspeLueHuns).

ASTM E 1 Specification for ASTM liquid-in-glass thermometers (Cneundukauua Ha CTEKNSHHbIE
XXUAKOCTHbIE TepmoMeTpbl ASTM)

ASTM E 144 Practice for safe use of oxygen combustion bombs (MpakTtuka 6e3onacHoro npumeHeHust
6omM6 ana cxuraHua B atmocepe Kucnopoaa)

ASTM E 200 Practice for preparation, standardization and storage of standard and reagent solutions
for chemical analysis (lMpakTuka NpUroToBNEHUA, cTaHdapTuU3aumMnm U XpaHeHUs CTaH4apTHLIX PacTBOPOB U
pacTBOPOB PEAKTUBOB ASS XMMUYECKUX aHANM30B)

3 TepMmuHbI U onpeaeneHus

B HacTosweM cTaHgapTe NPUMEHEHBI CreayoLWKUE TEPMUHBLI C COOTBETCTBYIOLLMMU ONPEAENEHUaMM;

3.1 Onpepenenus

3.1.1 Bbicwasa Ttennota cropaHma, MOx/kr (gross heat of combustion, MJ/kg): Bbicluas Ttennorta
CropaHusi npu MOCTOAHHOM OObeme >XUAKOr0 MMM TBEPAOr0 TOMMMBA, COAEPKALLEro TOMbKO SMEMEHTHI
yrnepoga, Bogopoaa, kucnopoga, azota u cepbl — 9T0 KONMYECTBO TEMMOThI, BbIAENUBLUENCS NPU CKUTAHUN
eMHULbI Maccbl TOMMNMBa B aTMocd)epe kucnopoga B 6ombe ¢ NOCTOAHHBIM 00BLEMOM, NPUYEM MPOAYKTaMM
cropaHus ABnslOTCA ra3oodpasHbie ABYOKUCH Yrnepoaa, a3oT, ABYOKUCE CEPbI U BOAA B XXUAKOM COCTOSHUM.
Mpu 3TOM HayanbHad TemnepaTypa TOMMMBAa M KUCNOPOAA M KOHeYHas TemnepaTypa NpoAyKTOB paBHa 25
°C. BbicLuyto TENNOTY cropaHus (CM. npumMedaHue 1) 0603HauaT CUMBONOM Qg”

M pnMmedaHWNe 1 — lMNonb3oBaTenam HacTtoAwero Metoda npu BbIYMUCITEHUN AH® anNg 4nucToro coefuHeHua
cnefyeT yduUTbIBaTbk nonpaBKU K Qg Ha BblTankMBarLWy CcUny BO3AyXa, TennoeMKOCTb KOMMOHEHTOB peaKuuu,
npuBegeHne K npoueccy npu NOCTOAHHOM AaBlieHUWM U OTKNOHeHWe peakKuun oT TepMogWHaMUYeCKOro ctaHgapTHOro
COCTOAHUA. |_|pI/I CpaBHeHWUW pe3ynbTaToB VISMEPEHVIVI YUCTBIX COEAUHEHUIR C AaHHLIMMU, npueeeHHbIMU B C6OpHI/IKaX2),
nonb3oBaTenb HacToAlWero craHjapta AoJiKeH YYWUTblBaTbh, YTO pasHble npuMecu, B T. Y. Boga U MNOCTOPOHHWUE
yrmesogopoAbl, MOTYT 3Ha4YUTENBHO BNUATE Ha pe3ynbTaThl, NoNyYeHHbIe ANA KOHKPETHBLIX o6pa3ua MaTtepunana.

3.1.2 um3waa tennota cropaHua, Mmxk/kr (net heat of combustion, MJ/kg): Huswasa Tennota
CropaHusi Npu MNOCTOAHHOM AAaBJIEHMM XXMOKOCTWU UMW TBEPAOro TOMMMBA, COAEPXKALLEro TONbKO 9MEMEHTHI
yrnepoga, BOgopo4a, KUCnopoga, asota u cepbl, — 3TO KONMYECTBO TEMMOTHI, BbIAENUBLLENCH NPU CKUTAHUU
eAuHUUblI Maccbl TonnuBa B arMocdiepe Kucropoga npu noctosHHoM agasneHun 0,101 Mlla, npu atom

R Prosen, E. J., «DkcnepumeHTanbHan TepMoxumMusay nog pegakumein F. D. Rossini, interscience publishers, 1956, pp.
129-148. HagexHble 3Ha4eHUA TEMNOTbl CropaHUa YNCTLIX CoefuHEHNA NpedcTaBneHHbIX Linpkynapom HauuoHansHoro
6topo craHpapTtoB CLLA C-461, «BribpaHHble 3Ha4YeHNs NapaMeTpOB YrieBOAOPOAOBY (rocyfapcTBeHHasa Tunorpadgusa
CLUA, Washington, DC, 1947) and in F. D. Rossini, n np., «BbibpaHHble 3Ha4eHUsa hU3nHeckUx U TEPMOAMHAMUYECKUX
CBOWCTB YrNEBOAOPOLOB W POACTBEHHLIX coeAuHeHui», Carnegie Press, Pittsburgh, PA, 1953. C6opHuku 6binu
nogrotoBreHsl F. D. Rossini, n Ap., kak yacTb npoekta 44 American Petroleum Institute Research.

? Prosen, E. J., «BKenepuMeHTanbHas TepMoxmMusa» noj pefakumeid F. D. Rossini, interscience publishers, 1956, pp.
129-148. HagexHble 3Ha4eHUA TEMNOThl CropaHua YACTLIX coefuHeHnA npedcTaBneHHblX Linpkynapom HauyuoHansHoro
6topo craHpapTtoB CLLA C-461, «BribpaHHLble 3Ha4YeHNs NapaMeTpOB YrieBOAOPOAOBY (rocyfapcTBeHHasd Tunorpadusa
CLUA, Washington, DC, 1947) and in F. D. Rossini, n np., «BbibpaHHble 3Ha4eHUsa hU3nHeCKUX U TEPMOAMHAMUYECKUX
CBOWCTB YrNeBOAOPOLOB W POACTBEHHLIX coefjuHeHuid», Carnegie Press, Pittsburgh, PA, 1953. C6opHuku 6binu
nogrotoBneHbl F. D. Rossini, n Aap., kak yacTb npoekta 44 American Petroleum Institute Research.
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NPOAYKTaMU CropaHus ABMSIOTCA ABYOKUCH yrnepojaa, as3oT, ABYOKUCb CEPbl U BOAA, BCE B razoo0pasHOM
COCTOSIHMM, C HayanbHOW TemnepaTypou TonnmBa U KACHOpOAA M KOHEYHOW TemnepaTypoW npoayKToOB
cropatus 25 °C. Huswwylo TennoTy cropanus’? 0603Ha4aloT cuMBONOM Q. Hu3lwas u Bbiclwas Tennota
CropaHms CBs3aHbl COOTHOLLEHUEM

Qn (Hu3wasn, 25°C) = Qq (Bbicwas, 25°C) — 0,2122-H, Q)
raoe Q, (Hu3was, 25 °C) —  HM3Wagda TennoTta cropaHua npu NOCTOAHHOM AaBneHuun, MIDk/kr;
Qg (BbICLIAA, 25 °C) —  BbICLUAA TENMNOTA CrOpaHus Npu NOCTOSAHHOM obbeme, MIDK/KT;

—  coJepxaHue soaopoaa B obpasue, % Macc.

3.1.3 3HepreTnyeckuin 3kBuBaneHT (3(peKTUBHAA TENNOEMKOCTb WK BOAHLIN 3KBUBAJFIEHT)
[energy equivalent (effective heat capacity or water equivalent)]: SHepreTudeckuin aKBUBaNEHT KanopmuMmeTpa
B AK0oynsax Ha rpagyc LUenbcua (k/°C).

M punMedyaHNne 2 - 3HepFETVIHECKI/II7I SKBUBaneHT MOXHO BhbIpaxaTbk B ntobbIx SHepreTuy4ecknx U
TeMnepaTypHBIX eAUHNLaX MU3MepeHNA, eCnin UX UCNOoNb3yrT ANA BCeX BbIYMCIEHNIA.

3.2 EaHULbI U3MepeHui

3.2.1 TemnepaTypy U3mepsaloT B rpagycax Llenbcus.

3.2.2 Bpem4a BblpaxaloT B MUHYTaX U OECATbIX A0ONAX MUHYTbl. MOXHO U3MEPATb BPEMA B MUHYTaX
nunu cekyHaax.

3.2.3 Maccy uaMmepaloT B rpammax. Hukakux nonpaBOK Ha B3BELUMBAHME HE MNPUMEHSAIOT, 3a
UCKNIOYEHMEM OnpeaeneHnsa maccol GEH30MHOW KUCNOThI.

3.2.4 SHepruio B HacCToALWEM CTaHAApPTE U3MEPSAIOT B AXOYNSAX, TENMAOTY CropaHUsa — B MErag koynsx Ha
kunorpamm (CM. npumeyaHue 3).

1 MIK/kr = 1000 [T . @)

MpumeyvaHue 3-B cucreme CU pazamepHOCTb eMHULBI TENNOTEl cropaHusa — [pk/Kr, HO ANA NpaKTU4eCcKoro
NPUMeHeHWS TENNOThl CropaHna HedTaHbBIX Tonnue Bonee ygobHa kpaTHas eguHuua — MIDk/kr.

3.2.5 ina nepecyeTa B Apyrne eaAnHULbI MOXXHO UCMOMbL30BAaTb CMNEeAYOLLIME COOTHOLUEHUS:
1 kan (MexayHapoaHas kanopusi) = 4,1868 i);

1 Btu (BputaHckas Tennosas eguHuya) = 1055,06 x;

1 kan (MexayHapoaHas kanopusi)/r = 0,0041868 MIx/kr;

1 BTE/cyHT (Btu/lb) = 0,002326 MO/kr";

1 atm = 0,101325 MMMa.

4 CywHOCTb MeToaa

TennoTy CropaHusi ONpeaensitoT CXKMraHnem B3BeLUEHHOro obpasua B kanopumerpudeckon Gombe B
aTmoccpepe KMCrnopoaa npu KOHTPONMpyeMbIx yCroBusax. MoBblleHne TeMnepaTypbl U3MepSIOT Npubopom ¢
MHAMKauMen TemnepaTypbl, obecrneymBaloWMM NPELU3MOHHOCTL HacTosAwero metoda. TennoTy cropaHus
BbIYMCIIAIOT MO TeMnepaType, M3MEPEHHON A0, BO BpeMs U NOCME CXUraHus, ¢ y4eTOM TEPMOXUMUYECKUX
nonpaBoOK W MOMpaBoK Ha TennoobmeH. MOXHO Mcnonb3oBaTb WU30TEpPMUYECKME UNKM agumabatudeckue
KanopuMeTpbl.

5 HasHaueHune u npumMeHeHue

5.1 TennoTta cropaHua SABNASETCA MEPOW SHEPruu, NOsy4aemon M3 TOonnMBa, U NO3BOSISIET OUEHUTL
TennoBy apPeKTUBHOCTL 000PYAOBAHUSA AN BbIPAOOTKM 3HEPruM unu Tenna.

5.2 o aToi npoueaype MOXHO BbIMUCIIMTb MACCOBYIO TEMMOTY CropaHud, T. €. TENNOTY CropaHuu
eAMHULBI Maccbl Tonnmea. Ee 3HavyeHne 0coBEHHO BaXKHO AN TPAHCMOPTHLIX CPEACTB € OrpaHUYEHUEM MO
BECy, TakMX Kak CamomMeTbl, Cyda Ha BO3A4YLIHOW MOAYLUKE, CyAa Ha MOABOAHBLIX KPbINIbSAX, MOCKOMbKY

Y NaHHble (BbIBOA ypaBHeHWI) MoryT ObITb nonyyeHsbl nyTem 3anpoca B ASTM International nccnegoBaTensckoro
oT4yeTa RR: D02-1346.

2 Jessup R. S., «TouHble M3MepeHMA TENNOTLI CropaHusa KanopumeTpudeckoit 6omboity, NBS Monograph 7, U.S.
Government Printing Office.

% TouHBI KOIPULMEHT NepecyeTa.
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paccTosiHMe, KOTOPOE TPAHCMOPTHOE CPECTBO MOXET MPeoAoneTb Npu AaHHOK mMacce TONMnMBa, HanpsiMyto
3aBUCUT OT MACCOBOM TEMNOTbI CrOPaHKUst TOMMKUBA U €ro NNOTHOCTM.

5.3 O6beMHyI0 TENNOTY CropaHus, T. €. TEMNOTY CrOpaHus Ha eauHuly obbema TOMNUBA, MOXHO
BbIYUCIUTb YMHOXEHMEM TEMMNOTbl CTOPaHUst MAcCbl HA MIOTHOCTL TonnueBa (Macca Ha eauHuly obbema).
ObObeMHan TennoTa CropaHWs B OTNMWYME OT MAacCOBOi TEMMOTbl CroOpaHWsl BaXHa ANS TPaAHCMOPTHbIX
CpPeACTB C OrpaHuyeHuem no ob6bemy, TAKMX Kak aBTOMOOMNM M Kopabnu, MOCKONbKY OHa CBA3aHa C
paccTosHMEM, MPOMAEHHBIM MEXAY NOBTOPHLIMK 3arnpaBkamu TONNUBA.

6 Annapartypa

6.1 TpeboBaHMa K NOMELUEHUIO ANS UCMbITaHUsA, Bombe, kanopumeTpy, pyballike, TepmoMeTpam,
BCMOMOraTefnibHoMy 000pya0BaHMI0 MPUMBEAEHDLI B MPUNOXKEHUN A1,

6.2 MonyMukpoaHanuTuyieckue Bechbl YyBCTBUTENLHOCTLIO 0,01 Mmr (cm. 10.5.1).

6.3 AHanuMTM4ecKkne Bechbl Ana GOMbLUMX HATPY30K YyBCTBUTENBLHOCTLIO 0,05 T (cm. 10.7.2).

7 PeakTuBbl U MmaTtepuansol

7.1 YncTtota peaktTuBoB

CneayeT UCNONbL30BaThL PeakTUBbI KBanuukauumn 4. 4. a. Ecnu HeT Apyrux ykasaHui, BCe peakTuBbl
JOJDKHBI  COOTBETCTBOBAThL TpeboBaHusaM cneumdmkauuin Komuteta no aHanuTUYeCcKMM peakThBam
AMEPUKAHCKOTO XUMUYECKOTO 06IJ.I,eCTBa1). Mo>XHO Mcnonb3oBaTb pPeakTUBbI APYroW Keanudukauum, ecnu
YCTaHOBJIEHO, YTO YUCTOTA PEAKTUBA HE CHMXKAET TOYHOCTU ONpedeneHnsa MeToaa.

7.2 Ynctota BOAbI

Ecnu HeT gpyrux ykasaHuii, UCNonb3yloT peakTus BoAy He Huxe Tuna IV no ASTM D 1193.

7.3 beH3onHaa kucrnorta

Mepea npumeHeHnemM BEH30MHYIO KUCTOTY CreayeT CnpeccoBaTthb B rpaHyrbl.

7.4 TMpoBosiOKa 3aXXuraHus

MnatuHoBasa npoeonoka anametpom 0,127 mm (coptameHT Ne 36), ctanbHasa nposonoka Ne 34 no
NPOBOJIOMHOMY copTaMeHTy BpayHa-lLlapna wnu npoBofoka BbICOKOTO COMPOTUBIEHWUS U3 xpomens «Cy,
anuHon 100 mm.

7.5 NHgnkaTop MEeTUNOBbIN KPACHbLIN.

7.6 Kucnopon

TexHU4YEeCKMn KUCNopoh, MONYYEHHbIW W3 >KUAKOrO BO34yXa, MOXHO MCNONbL30BaTb 0e3 OuuCTKU.
[MpeaynpexaeHune — Kucnopog yckopset cxuranue. (cm. A.3.1, npunoxerue A.3)]. Kucnopoa, nonyyeHHsbli
3MNEKTPONM30M BOAbI, HENMb3s WUCMONb30BaTb 6€3 OYMCTKM, MOCKONbKY OH MOXET coAepXaTb HEeKOTOpoe
KONM4eCcTBO Bogopoda. Fopioyne NnpuMecy MOXHO yAanuTb NPOMyCKaHUEM KMCnopoga Hajg OKCMAOM Meau
npu Temneparype 500 °C.

7.7 CamMOKnerancs neHTa

LlennodaHoBas NeHTa LUMPUHON 38 MM, HE COAEPKaLLas XTiopa U Cepbl-.

7.8 CTaHOapTHbIe pacTBOPbI WESoUYn

7.8.1 PactBop rugpokcuaa Hatpus 0,0866 H.: pacTtBopstoT B Boge 3,5 r rmgpokcuga Hatpua (NaOH) u
[OBOAAT NONyYeHHbId pacTBop A0 obbema 1 am’. [MpepynpexpeHne — Eakoe Bellectso. MoxeT ObiTb
NPUYUHON CUMBHBLIX OXKOFOB M CNenoThl. Mpu cnUWKoM BbICTPOM CMELLMBaHUKM C BOAOW npoucxoanT BypHas
peakuusa ¢ BolaeneHmem tenna (cm. A.3.2, npunoxenue A.3)]. Ctadgaptusauumio 0,0866 H. pacteopa NaOH
NPOBOAAT NO KMcnomy dranarty Hatpusi B cooTBeTCcTBuMM ¢ ASTM E 200 unu anbTepHaTUBHbLIM CNOCOGOM.

7.8.2 PactBop kapboHata Hatpusi 0,0725 H.: pacrBopsawoT 3,84 r Na,CO; B BOAE M A0BOAAT
Nony4eHHbIN pacTBop A0 06bema 1 am’.

N Reagent Chemicals, American Chemical Society Specificatios, American Chemical Society, Washigton, D.C.
(XvmMuyeckne peaktusbl. Cneundukaumns AMEPUKAHCKOrO Xumudeckoro obuecTBa, BalumHrtoH, okpyr Konym6us).
MpeanoxeHns No NpoBepKe PeakTUBOB, He BXOASALMX B CMNCKM AMEpUKaHCKOro XuMuyeckoro obliectea — cMm. Analar
Snandards for Laboratory Chemicals, BDH Ltd., Poole, Dorset, U.K. (Unctble 06pa3ybl 4ns nabopaTopHbIX XUMUKaTOB),
a Tarxke the United States Pharmacopeia and National Formulary, U.S. Pharmacopeial Convention, Inc. (USPC),
Rockville, MD. (®Papmakonesa CLUA 1 HaunoHanbHbIA hapMaKkonormyecknii cnpaBoyHuK).

CraHpapTHbIA obpasey 39i moxHo nony4nTs B National Institute of Standards and Technology, Clopper and
Quince Orchard Roads, Gaithersburg, MD 20899.

9 MpuBeaeHHbIM TpeboBaHMAM COOTBETCTBYET LennodaHoBas neHta Scotch Brand No. 610, KoTopylo MOXHO
nonyuuts B 3M Co.
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7.9 CraHaapTHbii  oOpaseu 2,2,4-TpUMETUNNEHTAHA (VI300KTaHa)1). [MpeaynpexaneHne —
UpesBblHaiHO BOCMNaAMeHAeM, BpedeH npu BAbIxaHuwu. [lapbl MOryt BocnfnameHaTbca (cm. A.3.3,
npunoxexHune A.3)].

8 NoproroBka annapartypbl

8.1 YcTtaHOBKa annapartypbl

YcraHaBnuBawT TEPMOMETPbI B COOTBETCTBMM C PEKOMEHAALMAMU WU3rOTOBMTENS KanopuMmeTpa.
YcraHaBnuBaKT CTEKNSHHbIA >KMOKOCTHBLIM TEPMOMETP Tak, 4ToObl €ro Lapuk pacrnonaranca B LEHTpe
cocyaa, u pacnonararT YyBCTBUTENbHbIW 3NIEMEHT TEPMUCTOPA NPUBNU3NTENBLHO B CEPEAUHE pe3epByapa
wapuka TepmomeTpa. Kaxabln pas npu Mcnonb3oBaHWM KanopumeTpa criegyeT obecneuntb OOHY U Ty e
rmyOMHY MOrPY>XEHUS 9TUX INEMEHTOB. YCTaHaBNMBAKOT TEPMUCTOP B BOASHYIO pybaluLKy, norpyxas
YYBCTBMTESLHLIA SNEMEHT Ha Ty e camylo rnybuHy. [ns onepaTtuBHOrO HabmMAEHUS 3a TemnepaTypou
MoMnesHo, HO He 00A3aTenbHO, UMETb CTEKNSAHHbIE XXWMAKOCTHbIE TEPMOMETPLI, Kak B cCOcyde, Tak U B
pybawke. TepMUCTOPbI MOXHO MPUKPENWUTb K 9TUM TEPMOMETPaM C MNOMOLUbID §NeHThl. [MpukpennsaoT
TEPMUCTOPLI K TEPMOMETPAaM TakuMm 00pa3om, YTOObl YyBCTBUTENbHbLIE 3MIEMEHTbLI HAXOAUINCE B CepeanHe
pesepByapa Liapuka TepmomeTpa. PesdepByapbl Llapuka TEPMOMETPA U YYBCTBUTESIbHLIE 3NEMEHTbI He
OOIDKHbI KacaTbcst GOMObI, cocyaa unm BoAAHON pybaLLkuy.

8.2 Cuctema ynpaBneHus pybGalliku KariopumeTpa u BCnomoraTenbHOe obopyaoBaHue

PerynupyioT cuctemy ynpaenenua pybawku, knanaHel, oforpeBatens U T.4. COMMacHo
pekomMeHZaumamM M3roToBUTENS KanopuMeTpa.

9 KanubpoBka

9.1 SHepreTUYeCKUil IKBUBASIEHT KariopumeTpa

B kauecTBe nepBUYHOrO CTaHaapTa MCMonb3yloT 6eH3onHy0 kucnoty (Mpeaynpexaenue — Kucnopoa
CUNbLHO ycKopseT cropaHue, cMm. A.3.1). Maccy oGpasuya BbibuparoT Takum 06pasom, 4ToObl NOBbILLEHWE
Temnepartypbl 6bINO NPUONU3UTENBHO 3KBMBANIEHTHO W3MEHEHWUI0 3Hepruu, paBHomy 30000 k. CHavana
ONpPeAensioT SHEePreTMYECKU SKBUBANEHT Kak cpefHeapudMeTUHECcKoe 3HAYEHUE LLIECTU ONpPeaerneHnii ¢
NCMonb3oBaHMeM BGEH30MHOW KUCMNOTbI B TEYEHUE HE MEHEE TPEX AHEN.

9.1.1 OTHOCUTENBLHOE CTaHAAPTHOE OTKNOHeHWe RSD anga wectn onpeaeneHuii 40MKHO OblTb paBHO
mnun meHee 0,1 %. B NpOTMBHOM cny4ae npoaospkaloT onpegeneHue Ao Tex Mop, Noka ANnd LWeCTu
onpeaeneHun He ByaeT nonyvyeHo 3HadeHne RSD, pasBHoe unu meHee 0,1 %. Ecnu Takaa npeyusnoHHOCTb
He AOCTUrHYTa, NPOBEPSIOT MPOUEAYPY, KPUTUMHOCTb U3MEPEHUN, MEXaHWYECKMe npoueaypbl — BCE, 4TO
MOXET NOBNMATL Ha pas3bpoc pedynbTaToB. [ocne yCTaHOBNEHMSA 3HAYEHNUS SHEPreTUYECKOro SKBMUBaneHTa
NPOBEPAIOT KanuOpoOBKY C WCMONb30BAHMEM OEH30MHOW KWUCMOTbl E€XEAHEBHO WM 4Yepe3 OAMH [AeHb
UCNbITAHWUW, CPaBHMBaA CO CpegHeapuPMEeTUYECKMM 3HAYeHMeM MOCneAHuX LWeCTU OnpeaeneHni,
UCNOMNbL30BAHHBLIX AMNS MOMYYEHNS JHEPreTUHECKOrO SKBMBANEHTa, MOKa MOCMEAHME LUECTb OnpeaeneHun
OyayT MMETb OTHOCUTENbHOE CTAHAAPTHOE OTKNOHEHWUE, paBHOE Unu MmeHee 0,1%.

9.1.2 lMNocne 3ameHbl nobon aetanu oGOPYAOBaHUA UMM NPU USMEHEHWU NpPoueaypbl KanmbOpOBKY
BbINOMNHAIOT NOBTOPHO. OnpeaeneHue npoBOAAT B COOTBETCTBMM ¢ pasgenom 10. OnpeaensaioT nonpasBKy
ans asotHou kucnoTsl (HNO3) B cootBeTctBun ¢ 11.3 no cpopmyne

W= (Qum + ey)/At, 3)

raoe W — aHepreTuueckunii akBuBaneHT kanopumetpa, [hx/°C;

Q, — Tennota cropaHus OEH30MHON KMCHOTbl, [PK/T, BbIMUCMEHHASA MO CEPTMARULMPOBAHHOMY
3HaAYEeHUIO Ans cTtaHgapTHoro obpasua 39i, k[bk/r. 3HavyeHna B /T NOnNyqawT YMHOXEHUEM 3HAYEHUW B
kx/r Ha 1000;

m — macca 6eH30MHOWN KUCNOTHI, T;

€4 — Monpaeka Ha TennoTy o6paszoBaHUA a3OTHOM KUCNOTbI, [DK;

Af — CKOPPEKTUPOBAHHOE 3HAYEHME NOBbILLEHUA TemnepaTypsl, °C, BoldncneHHoe no 11.1 n 11.2.

M punMedyaHNne 4 — n4a NnpoBepKN 3HepreTu4ecKoro sKkBUBaneHTa CUCTEME, I/ICI'IOJ'IbSyI'OLLleVI HU3KoKnnALne
TonnuBa, MOXHO UCMONB30BaTb 2,2,4—TpVIMETVIJ'II'IEHTaH.

MpumedvaHune 5 — TenmoTy, BbIAENAIOLWYIOCA MNpU CropaHuM cTaHgapTHoro obpasua, YMHOXarT Ha
crefyowmii kKOs PULMEHT (CM. MOHorpaqamo”, c.12).

N CraHpapTHbIi 06pasey Ne 217b moxHo nonyumTs B National Institute of Standards and Technology, Clopper
and Quince Roads, Gaithersburg, MD 20899.
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1+10~°[197(P - 3,04) + 42(m/V — 3) + 30(M.,/V — 3) — 45(¢ — 25)], @)

rae P — ucxogHoe abconoTHOE aaBneHue kucnopoaa, MMa, npu Temneparype
m — macca 6eH30MHOWM KMCNOTHI, T;
V — BHYTpPEHHUI 06bemM BGOMOBI, ;uvl3;
M,, — macca Boabl B 6bombe A0 CxKuranus, T,
t—Temnepatypa, 3athrKCMpOBaHHas B KOHLIE peakuumn cropaHus, °C (koHeYHasa TemnepaTypa KanopumeTpa).
9.2 TennoTa CropaHMA CaMOKIEerLWEeNCs NeHTbI
OnpeaensoT TEMNOTY CropaHusa npuénuantensHo 1,2 r caMmoKneroLwlencss neHTbl No pasaeny 10, He
BBOAA oOpasel. [poBoAAT HEe MeHee Tpex OnpeAeneHui U BbIYUCASAIT TeNnoTy cropaHua Qus, /T, no

dopmyne

Qpst = (ATW - ey)/a, (5)
roe At —  CKOPpeKTUpOBaHHOE NOBbILLIEHUE TeMmnepaTypsl, °C, BbiumcneHHoe no 11.1 unu 11.2;
w —  9HepreTMYeckuii akBUBaneHT kanopumetpa, x/°C;
e — nonpaeka Ha TennoTy o6pa3oBaHusa a30THOW KUcnoTbl (HNO3), x;
a —  Macca CamOKITEIOWENCS NEHTHI, T.

9.2.1 BbluncnaoT cpegHeapupmeTudeckoe sHadyeHme onpeaeneHnin. NMoBTOPHO onpeaenatT TennoTy
CropaHusl NIEHTbI, KOr4a HAYMHAKT HOBYIO KATYLLUKY.

10 NpoBeaeHue UcnbITaHUN

10.1 BknoyaroT annapar. BbINONHAIOT BCE 3MEKTPUYECKME COEAUHEHMUSA U OTKPbLIBAKOT FIMHUIO Nodadun
BOAbI.

10.2 MNepen npoBeaeHUEM UCTbITAHUSA cneayeT ybeauTbcs, YTo boMba 1 BCe ee agetanu cyxue.

10.3 OtmepsatoT 100 MM 3ananbHON NPOBONOKW M MPUCOEAUHAIOT ee K anekTpogam 6ombbl, 06pasys
U-o06pasHyto neTnio.

10.4 Beoaat B 6omby nunetkon 1,0 om® BOAbl U HAKPbLIBAKOT YaCOBbIM CTEKITOM.

10.5 Macca o6pas3ua

10.5.1 B3gewmBaloT TUrens Ana obpasya Ha NONyMUKPOAHANUTUYECKUX Becax C TOYHOCTbIO A0 0,01
Mr. PasaMeLualoT KyCcok camoKmnelowenca nerHTbl (CM. npuMedyaHme 6) noBepx Yallku, nAOTHO NPUXMMAalOT U
obpe3aloT ee Mo Kpar ne3sueM 6puTBbl. PasmeLwaT CroXKEeHHYO Nononam norocky NeHTbl pasmepom 3x12
MM B LIEHTPe AMCKa U MPUKIIEUBAIOT, OCTaBMAS €€ YacTb HEMNpPUKNEeHHoW. B3BelwnBaloT Turenb ¢ NeHTOn.
CHMMALIOT TUrenb C BECOB LUMNUAMM (MUHLUETOM). 3anonHaiT 00pa3UoM WnpuLy Ans NOAKOXHbIX UHbEKLWA.
O6bem o6pasua V, CM°, HeoBXOoAWMbIN Ans nony4eHUa MOBbILLEHUA TemnepaTypbl, 9KBUBaANEHTHOW
NM3MeHeHUI0 aHepruu, pasHoi 30000 [k, BbiMMCAAIOT No hopmyne

V= (0,0032W) / (QD), 6)

roe W — aHepreTuyeckuii akBuBaneHT kanopumetpa, [x/°C;
Q - npubnuanTensHaga TennoTta cropaHusa obpasua, MIk/kr;
D - nnotHocTb 06pasua, r/cm”.

MpumevaHune 6 — [Ond obpa3yoB C OTHOCUTENLHO BLICOKOW TEMNEPATYPOR KUMEHUS, HanpuMep HeneTy4dme
peakTVBHbLIe TOMMMBa TWUNa KepocuHa (C TemnepaTypoi Hadana kuneHus cebilwe 180 °C), camoKmeloLlyoca MeHTyY
MOXHO He UCNoSb30BaTh.

10.5.2 Beogar obpaseu B Turenb, nNpokanbiBag WrNOM AUCK INEHTbl B TakOM MecTe, uTOObl
HEMPUKMNEEHHbIN KOHEL, MEHTbl MOTr 3aKpbliTb MPOKOM W Crerka MPWKUMAKT MEHTY MeTannM4eckum
wnateneM. CHOBa B3BELUMBAIOT TUrenb C nNeHTOW U obpasuom. CobnogaldT OCTOPOXHOCTb NpU
B3BELUMBAHUM U 3aMNOMHEHUM W HE KACAlOTCA TUMNA U NEHTbI nansuamu. MomewarT Turens B U30THYTLIN
3MNEeKTPo4 W pasMeLLaloT 3anasnbHyl0 NPOBOMOKY TakuM 06pa3om, 4YTOObl LEHTpanbHad 4acTb NETnM
Kacanacb LieHTpa AWUCKa JNIEHTbI.

10.6 COopka 60MObI

CoGupator 60MOy M HAAEXHO 3aTArMBAIOT KPbiLKy. CoeanHAT 60MOY C KMCNOPOAHbIM BanmnoHOM U
MeAneHHO BBOAAT KMCNopoa Ao aoctwxeHua aaBnexHusa 3,0 Ma (30 atm). He cneayet npoaysatb GoMOy
AN yaaneHus 3axBayeHHOro Bosgyxa. OTcoeamHsAlT 60MOy OT KMCMOpPOAHOro GannoHa, BO3BpaLAT Ha
MEeCTO KpblWwKy knanaHa. (MpeaynpexaeHue — MoXET NpoOM30NTU CUNbHLIA B3pbIB). Cneayetr cobnioagatb

N Jessup R. S., «To4Hble U3MepEHUA TENNOTLI CropaHus KanopumeTpudeckoit 6omboity, NBS Monograph 7, U.S.
Government Printing Office.
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OCTOpPOXHOCTb W He neperpyxatb 6om0y. Ecnu gaBneHue kucnopoga, BBeAeHHOro B 60mby, cny4aiHo
npesbicuT 4,0 Mla, He nNpuCTynaloT K Npoueaype CKUraHusa, T. K. MOXEeT NPOU3ONTU CUNbHLIA B3PbIB C
paspyweHmeMm 60mObl. Pa3beanHAIOT COEAMHEHMS WM BbINYCKAOT ra3 B 0ObiMHOM nopsake. OB6pasel
YTUMU3UPYIOT.

MpumeyvyaHue 7 - MoxHO UCNOMNB30BaTb faBreHne B AnanasoHe oT 2,5 go 3,55 Mla npu ycnosuu, 4To BCe
UCMbITaHWA, BKIOYasa cTaHgapTU3aumio, BLINOMHAT NpU O4HOM U TOM Xe LaBlieHUN.

10.7 Booa kanopumeTtpa

10.7.1 YcraHaBnueawT Temnepatypy BoAbl B kanopumeTtpe. Bbibop Temnepatypbl BOAbI,
yCTaHaBNMBaEMOW Nepes B3BELUMBAHWEM, 3aBMCUT OT psAga (pakTopoB, BKIIKOYAA TEMMEPATYPY OKPY>KaloLLEn
cpeabl, TPeOYEMYI0 HayanbHyl0 TemnepaTypy MCNbITAHUS U OTHOCUTESIbHBIE TENMOEMKOCTU KanopuMeTpa,
BOAbl M OOMObI. He cyuwecTByeT yCTaHOBIEHHOrO npasuna BblOOpa TEMMepaTypbl, HO OMNEpPaTop MOXET
BbIOpaTh COOTBETCTBYIOLLYIO TEMMEPATYPY ONbITHLIM NYTEM C YYETOM YCINOBUI KOHKPETHON nabopatopun u
annapatypsl. B kayecTBe pykoBoacTBa AN BeIOOpa TemnepaTypbl MOXXHO UCMONb30BAaTh:

- ANA N30TepPMUYECKOro meToga — 01 3,0°C 0o 3,5 °C Huxe Temnepartypbl pybaLlku;
- ang agnabartudeckoro Mmetoaa - o1 1,5°C 0o 1,8 °C HWke TemnepaTypbl OKpy>KatoLlen
cpeabl.

10.7.1.1 N3onepubonuyecknii MetToa

YcTaHaBnMBaKOT TEMNepaTypy Takum o6pasom, utobbl nocrne cOOpPKU KanopuMeTpudeckon 6omObl 1
cocyaa TemnepaTypa Obilla Ha HECKONbKO AECATbIX [AONen rpagyca Hmke Tpebyemon HadvanbHon
TemnepaTypbl.

10.7.1.2 Agnabatuyeckuin metop,

YcTaHaBnMBaOT TeMnepatypy Takum obpasom, 4ToObl HavyanbHad Temnepartypa onpeaerneHus no
BO3MOXXHOCTU COOTBETCTBOBAaNa YMKCUPOBAHHbLIM 3HAYEHMAM. KOHTPONUPYIOT CpeaHIolo TeMnepaTypy BCeEX
onpeaeneHnn ¢ TOMHOCTbID He MeHee = 0,5 °C W noBbILWEHME TemnepaTypbl ANSA BCEX onpeaeneHuin ¢
TOYHOCTBIO A0 + 0,3 °C.

10.7.2 Cocyn kanopumeTpa B3BELUMBAIOT C TOYHOCTBLIO A0 + 0,05 r Ha aHanUTUYeCKMX Becax and
Harpy>keHHoOro pexuma. locne nepBOHAYanbLHOrO OnpeaeneHMss MacCbl CyxOro cocyaa ee crneayer
NpoBepAThL nepuoanyveckun. 3anonHawTt cocya oT 2000 go 2100 r BoAbl U CHOBA B3BELUMBAIOT C TOYHOCTbLIO
00 0,05 r (cm. npumevaHue 6). TOUHOE KONMUYECTBO BOAbI HEBAXKHO, €CINM €€ A0CTaTOYHO, YTOObI NONMHOCTbIO
NOKpbITb OOMOY U ee aeTanu, HO ANA KaXa0ro onpeaeneHnsi OHO AOIMKHO ObITb OANHAKOBbIM.

M punMedyaHNne 8 — MlameHeHne Macchl BoAbl B cocyne KanopuMmeTpa n3-3a ncnapeHuA nocne B3BELUMBAHWIA
BINUAET Ha SHepFETMHeCKMVI 3KBUBaNeHT. BnusHue aToit noTepn He3HaduUTesNlbHO U UM MOXHO npeHe6peqb, eCclnn
npouenypy pasmeLleHnA 6oMbbLI B cocyae, 3aBeplleHUA MOHTaXa CUCTeMbl BbINOJTHAKT OAHUM N TEM XKe crnocobom u 3a
OOHO U TO Xe BpeMmA, KaK anA KaJ'II/I6pOBO‘-|HbIX ncnbITaHWia npun naMepeHnn TennoThbl CropaHnA.

10.7.3 Cpasy nocne B3BELUMBAHUSA MOMELLAOT COCya B pyballky KanopumeTpa, OCTOPOXHO
ycraHaBnuealT OomOy B COCyd UM COEAMHAIOT LEMb 3aKUraHus. 3akpbiBalOT KanopuMeTp KPbILWKOW WU
OnycKarT TEPMOMETPbI U TEPMUCTOPGI.

MpuMmeuvyaHue 9 — Bomby cneayeT onyckaTb B KanopuMeTp, He Kacasick Nanblamu BoAbl. [Ons aToro
MCTOMb3YHT KPHOYOK, Ha KOTopbli noaBelumBatoT GomOy, KOTOphIi nocre ycTaHoBkM GomGbl B cocyfe KaropumeTpa
MOXHO yAanuTb. MOXHO MCMoNb30BaTe KPHYOK, U3rOTOBMEHHLIA M3 Kycka NMaTyHHOTO CTEePXKHS LUaMeTpoM MpUMEpHO
1,6 MM. Kproukm Ha KoHUa@x CTepXXHs BCTaBMsOT B OTBEPCTUSI Ha MPOTUBOMOMOXHLIX CTOPOHax 3aBWHYMBalOLLEACA
KpbILLKM GOMOBI M yAansoT rnocre ycTaHoBKM GoMGObl Ha MecTo. [pu M3MepeHWU 3HepreTUHeckoro SKBUBAaneHTa M
TENoThI CropaHus o4eHb BaXKHO BHIMOMHATE BCe NpoLeflypel UAEHTUYHEIM CNOCOGOM.

10.8 Mpoueaypa nsonepnbonUIEeCcKoro MeToaa

10.8.1 BknovaloT SNeKTpoABUraTens MeELLANKU U KOHTponnep Ha oborpes pybaluku, YTobbl AOBECTU
Temneparypy BoAbl B pybawuke o 28 °C. CHMMAaIOT NoKaszaHs BPEMEHU U TeMnepaTypbl B TeUeHne 25 MUH,
BKIIIOYaOLWMX TpU nepuoaa.

10.8.1.1 HavanbHbli nepuoa — nNPUMEPHO OT 6 A0 9 MWH, B TEYEHME KOTOPOro W3MEHeHue
TeMnepaTtypbl MPOUCXOAUT UCKITIOYUTENLHO U3-3a TEMSOBLIX MOTEPb U TENSIOTHI NEPEMELLNBAHUS.

10.8.1.2 CpeaHuii nepuoa — npumepHo 12 MuH, B €ro Hadane obpasey B 6ombe BOCnnaMmeHseTcs, B
TEYeHne 9TOr0 nepuoga WU3MEHEHWE TemnepaTypbl NPOMCXOAWT [NaBHbIM 00pasoM 3a CYeT Tenna,
BbIAENAOLLEroCa MpU peakuum OkuraHus B 6ombe M 4acTMYHO K3-3a TennoBbIX MOTEPb U TENNOThHI
nepeMeLmMBaHmus.

10.8.1.3 3aknounTtenbHblil nepuog — oT 9 A0 11 MUH, B TEYEHUE KOTOPOro U3MEHEHHe TeMnepaTtypsl
NPOMCXOAUT TOMLKO M3-3a TENNOBbIX NOTEPL U TENNOTLI NEPEMELLMBAHUA.
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10.8.2 BblaepxuBaloT BpeMsi, Tpebyemoe aAns AOCTMXKEHMS HadyanbHOW TeMnepaTypbl BOAbl B
KanopumeTpe, 3aTeM CHUMAIOT U PETMCTPUPYIOT MOKa3aHWS BPEMEHW U TEMNEPATYpPbl HAYaNbLHOro Nepuoaa.
B TeyeHue HavanbHOro nepuopa, Korga CKOPOCTb NOBLILWEHWS TemnepaTypbl MOCTOAHHA, KOHTPOMMPYIOT
TeMmnepaTtypy ¢ uHtepsanom 1 MuH. HauyanbHas Temnepatypa MMeEET Bcerga OAHO M TO XKE 3HadeHue,
onpeaeneHHoe No pesynbrataM KanudpoBOYHbLIX UCMbITAHWUA.

10.8.3 MNocne A0CTWKEHNUSI TEMMNEPaTYPbl 3aKUraHUa NOoMKUraloT obpasel, 3aMbikas Lemnb 3aKuraHus ¢
MOMOLLLIO NMITABKOW NPOBOMOKU B BOMDE HaXxaTUeM KHOMKKM Ha Bnoke 3axkuraHna. Cpasy AofmkHa 3aropetbes
curHanesHas namna, u Temnepatypa AOJDKHA HadaTb MOBLILWATHCA NpuMepHO 4Yepes 15 ¢. Ecnm uenb He
3aMKHYTa UM OCTAETCA 3aMKHYTOW, UMM TemnepaTypa He HAaYMHAET NOBLILWATLCS, UCNBITAHUE NPEKPALLAIOT.
Mocne cropanua obpasua M B TEYEHUE CpedHero nepuoga, korga Temnepatypa ObICTPO MOBbLILLAETCH,
TemnepaTtypy uamepsaroT ¢ uHtepsanamu 30 c. MNMpumepHo Yepesd 3 MUH CKOPOCTb NOBbLILLEHMS TEMNEpPaTYpPbI
OyaeT nagatb, M NOKa3aHWs TEMNEPATYPbl MOXKHO CHUMATb C 00MnbLUEn TOYHOCTLIO. [ToKka3aHmsa npoaomKalT
CHMMATb A0 YCTaHOBIIEHUS NOCTOAHHOW CKOPOCTM M3MEHEHUS TemnepaTypbl B TeyeHne He meHee 10 mMuH.
MokasaHus, KOTOpPbIE PETMCTPUPYIOT NOCNE YCTAHOBEHWUS MOCTOAHHOW CKOPOCTW M3MEHEHMSA TemnepaTypsl,
COCTaBNSAOT 3aKMIOYMTENBHLIA Nepnog,.

M punmMedYyaHue 10 — B TeveHMe Ha4vanbLHOro 1 3aKioYUTENLHOro nepnoaoB nokasaHUA TepMoMeTpa creyeTt
CHUMaTb C MakCUMaribHON TOYHOCTLIO, T. K. o6u4a;| NpeunsnoHHOCTL onpefeneHna 3aBUCUT OT TOYHOCTU I/I3MepeHI/II7I
TeMnepaTypbl. B TeueHwne cpeaHero nepnoda mM3-3a o4eHb BbICOKOM CKOPOCTU NOBbIWEHUA TemMnepaTtypbl HEBOIMOXHO
CHUMaTb MoKas3aHWa C TaKoW Xe TOYHOCTbIO, Kak B TE€YEHUE HaudaribHOro W 3aKOYUTENLHOIo nepunonos. [NokasaHuA
CpeaHero nepunoga UCNonbL3yT TONBKO ANA BblMUCNEHUA He3Ha4YnTENLHOM nonpaeBKknM Ha TensioBble NOTEPU N TennoTy
nepemMmelinBaHnA.

10.9 Mpouenypa aguadbaTnyecKoro metoga

10.9.1 BknwoyalT anekTpoaBuratenb MeELWanku W KOHTponnep kanopumeTpa. Ona npuBeaeHus
TeMmnepaTtypbl pybawku B TOHHOE COOTBETCTBME C TEMMEPATYPOW COCYAA UCMOMb3YIOT BKIOYATENb PYYHOrO
KOHTponsi. ObecnevynBalOT aBTOMATUYECKMIA KOHTPONb TEMNepaTypbl KOHTPOJNEPOM U BblAep>KUBAKT 15
MUWH ANA OCTMXKEHUS paBHOBECUS. B 9TON TOYKe, a Takke B KOHEYHOW TOYKE aBTOMATMHYECKU PETryrnupytoT
Temnepatypy pybawkmu A0 TemnepaTypbl cocyda uMnM HEMHOro Hmwxke (He 6Gonee 0,005 °C). CHumarior
nokasaHma C uHTepBanamM 1 MWUH O MOSMYyYEHMA TPEX MOCTOSAHHbLIX MNOCNEeAOBaTENbHLIX MOKA3aHWN.
MopxurawT obpasewl, HaxuMas Ha KHOMKy Onoka 3axuranusa. Cpasy [OJbkHa 3aropetbCd CurHanbHas
namna, M Temnepartypa AOSMKHA HadaTb NOBLILWATLCA MPUMEpHO 4vepe3d 15 ¢ (ecnu Temnepatypa He
Ha4YMHaET NOBLILLATLCS, UCTILITAHME NPeKpaLLaloT). CUUTLIBAIOT M PETUCTPUPYIOT HadarnbHyl0 TeMnepaTypy ¢
TOo4YHOCTBIO A0 0,00005 °C.

10.9.2 Yepes 6 MUH NOCne 3axkUraHUa CHUMALOT NokaszaHue TemnepaTtypbl C MHTepBanom 1 MUH 80
NoMny4yeHUss TPEX NOCneaoBaTernbHbIX MOCTOAHHBIX 3HAYEHWW. PerucTtpupylor 3HauYeHue KOHEYHON
TeMnepaTypbl C TOMHOCTbLIO g0 0,0005 °C.

10.10 AHanu3 coaepPXUMoro 60mMobI

10.10.1 BbIKMIOYaOT KOHTPOMMEpP WM Mewanky, BblHUMAT 6omOy u3 kanopumetpa. OTKpbIBAKOT
Uronb4yaTbli KnanaH um obecneynBaloT BbIXOA rasa € MOCTOAHHOW CKOPOCTBK Takum 00pasom, 4Tobbl He
MeHee yem 3a 1 MWMH CHM3WUTb AaBneHue Jo atMmocdepHoro. OTKpbIBalOT OOMOY M BU3yasnibHO OLEHMBAKOT
NOMHOTY CropaHusa yrnepoga. PesynbTar He y4uuTbiBAOT MNpu OOHAPY)XXEHUU CregoB HECrOpPeBLUEro
yrnepoga. NpoMbIBalOT BHYTPEHHIOK NOBEPXHOCTE DOMObI, B TOM YMCHe 3NeKTPoAbl M Turens Ans obpasua,
TOHKOWM CTpyeWn BOAbI U KONMMYECTBEHHO COBMPAIOT NMPOMbIBHbLIE BOAbI B KONOY 3prneHMenepa BMECTUMOCTbIO
500 cm’. Mcnonb3yloT MUHMMAanbHOE KONMMYECTBO BOAbI ANSA MPOMbIBAHUS, enaTenbHO He Gonee 300 oM.
TUTPYIOT NPOMBIBHbIE BOALI CTAHAAPTHBLIM PACTBOPOM LUENOYM, MCNONL3YA UHAMKATOP METUMOBLIN KPACHbIN.

10.10.2 OnpeaensioT cogepxaHue cepbl B 0bpasue ¢ TouHOCTbIo A0 0,02 % no ASTM D 129, ASTM D
1266 (IP 107), ASTM D 2622, ASTM D 3120, ASTM D 4294 nnu ASTM D 5453 B 3aBucumoctu ot
nety4yectu obpasua.

10.10.3 lNpu ncnonb3oBaHUK NPOBOSIOKK U3 xenesa unu xpomena «C» yaanawT U U3MEPSAIOT ANUHY
CMOXEHHBLIX YacTelW HECrOpeBLUEl MPOBOMOKU 3&KUFAHUS UM BbIMMTAIOT MOMYYEHHOE 3HA4YeHWe uU3
nepBOHaYansHOM ASMHBI NPOBOJSIOKK. 3anMCbIBAlOT Pa3HOCTh Kak U3pacxo40BaHHYO NPOBOSIOKY.
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11 BbluucneHus

11.1 U3onepnbonuueckuit MeToa NOBbIWEHUA TeMNepaTypbl
Mcnonb3ys AaHHble, NonyyeHHble no pasgeny 10, cTpoaAT rpaduk 3aBUCMMOCTWM TemnepaTtypbl OT
BPEMEHU U BBIMUCTIAIOT CKOPPEKTUPOBAHHOE MOBLILLEHWE TeMMepaTypsl At, °C, no dopmyne
At=t—ti—ri(b—a)—r,(c—h), @)
rae & — Temnepartypa npu BpeMmeHu ¢, °C;
t — Temneparypa npu BocnnamMmeHeHuu, °C;
ry — CKOPOCTb MOBLILLEHMS TEMMEPATYPbI B HAYanbHbIM Nepuoi 40 BocnnaMeHeHus, °C;
b — Bpems (¢ To4HOCTbIO A0 0,1 MUH), KOraa NOBbILUEHUE TEMMEpPaTypbl gocturaet 63 % ot obuiero
3HAYeHUs, NOSTYYEHHOTO rpadhMyEeCKn MU MYTEM BbIYUCIIEHUS;
a — BPeMS 3a>KUraHus, MuH;
C — BpemMs Hayana KOHEYHOro nepuoga, B KOTOPOM CKOPOCTb W3MEHEHMA TemnepaTypbl €O
BPEMEHEM CTaHOBMTCS MOCTOAHHOW;
r, — CKOPOCTb MOBLILLEHNS TEMMEPATYPbl BO BPEMS KOHEYHOro nepuoga, °C.

11.2 AgnadaTtnuyeckum MeTo NOBbIWEHUA TeMNepaTypbl
BblMMCRAIT CKOPPEKTUPOBAHHOE NOBbLILLEHWE TEMMEPATYPbl Af, °C, UCMONb3ys AAHHbIE, MNONYYEHHbIE
B COOTBETCTBUU C pa3agenom 10 no cpopmyne
At=t—t, ®)

rae & — KoHe4YHaa paBHOBeCHasa Temneparypa, °C;
t — Temneparypa npu BocnnamMeHeHuu, °C.

11.3 TepMoxumuyeckue nonpaBku (CM. NpUNoxeHue A2)

Ons Kagoro UCMbITaHWA BbIMUCTIAIOT CREAYIOLLME MONPAaBKM;

- €4 — nonpaBka Ha Tennoty obpasoBaHus a3oTHOW kucnotbl (HNO;) J, paBHas obbemy (CM3)
craHgapTHoro 0,0866 H. pacTeopa NaOH, nspacxogoBaHHOro Ha TUTPOBaHUE, YMHOXEHHOMY Ha 5;

- €, — nonpaeka Ha TenmnoTy obpasoBaHua cepHoil kucnotbl (H,SO4) J, paBHaa uucny 58,6,
YMHOX>XEHHOMY Ha coAepkaHue cepbl B 0b6pasue (%) n Ha maccy obpasua (r);

- €3— NonpasKa Ha TENSIOTY CropaHus NUNKON NeHTsbl J, paBHas macce NUNKOW NeHTbI (1), YMHOXEHHON
Ha TeNnoTy cropaHus nexTbl (Ix/r);

- e4— MonpaeKa Ha TeNMNoTy CropaHnsa NPOBOMNOKU ANA 3axuraHua J, pasgHag yucny 1,13, yMHOXXEHHOMY
Ha ANWHY M3pacxXOo4OBaHHOW >XenesHon npoBOnokM (MM), unm yucny 0,96, YMHOXEHHOMY Ha ASIMHY
n3pacxogoBaHHON NPOBOMOKM U3 XpoMena C (Mm).

11.4 Bbiciaa TensnoTa cropaHusa

BbluMCRAOT BbICLLYIO TENOTY CropaHus no )opMynam:

Qq (BbICWIAZA, f °C) = (AW - e1 — e2— €5 — €4)/1000M; 9)
Qg (BbIcwasn, 25 °C) = Q4 (Bbicwas { °C) + A (f - 25), (10)
rae Qg (Boicwas, f °C) - BbICLLIASA TENNOTa CropaHus npu MNOCTOSHHOM OObemMe U
KOHEYHOW TemnepaType ucnoitaHna, MIpK/kr;
At - CKOPPEKTMPOBaAHHOE MOBbLILLEHWE TeMnepaTypsl, °C;
w - 3HepreTUYECKUi 3KBUBANEHT KanopumeTpa, x/°C;
€1, €, €3, €4 - nonpasku, NpuBeaeHHble B 11.3;
M - Macca obpasua, T;
Qq (BbICLIAA, 25 °C) - BbICLLIASA TEMMOTA CropaHus Npu NOCTOAHHOM obbeme, MIb/kr;
A - nonpaBoYHbli KOoadhduumeHt, MIDk/kr °C, ANa KOpPPEeKTUPOBKU

OT KOHEeYyHOW TemnepaTtypbl cropaHua po 25 °C  (cm.
MoHorpadmio”, ¢.16); 3HaueHus koadduLMeHTa A NPUBEAEHDI
B Tabnuue 1;

t - KOHeYHaqa TemnepaTtypa cropanus, °C.

N Jessup R. S., «TouHble M3MepeHMA TENNOTLI CropaHusa KanopumeTpudeckoit 6omboity, NBS Monograph 7, U.S.
Government Printing Office.
9
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Tabnuuya 1- 3HaveHue koapcuumenta A

Q (B?\I/%n?/’;’r teC), A, MIOx/kr-°C Q (Bb,\'/fﬁ”ﬁ/?(’rt *C), A, MOx/kr-°C
43,00 0,00157 45,75 0,00271
43,25 0,00167 46,00 0,00282
43,50 0,00178 46,25 0,00292
43,75 0,00188 46,50 0,00302
44.00 0,00199 46,75 0,00313
4425 0,00209 4700 0,00323
44,50 0,00219 47,25 0,00333
4475 0,00230 47,50 0,00344
45,00 0,00240 47,75 0,00354
4525 0,00250 48,00 0,00365
45,50 0,00261 - -

MpumevaHune 11— Belcwylo TENNOTY CropaHns Npu NOCTOAHHOM AasneHun Qgp, MIPK/KI, MOXHO BbIMUCIIUTL
no dopmyne

Qgp= Qg + 0,006145H, 1)

raoe H — cogepxaHue sogopoaa, % macc., no ASTM D 1018, ASTM D 3701 unn ASTM D 7171.
11.5 Hu3waa Tennora cropaHus
BblUMCAAIOT HUM3LWYIO TENMAOTY CropaHMsa nNpu NOCTOAHHOM daBneHun Q, (Huswas, 25 °C), MIx/kr, no
dopmyne
Q1 (Hu3was, 25 °C) = Qy(Bbiciasn, 25°C) — 0,2122H, (12)

roe Qg(Bbicwwias, 25°C) — BbICLLAA TEMNOTA CropaHns Npu NOCTOAHHOM o6beme, MIOX/Kr;
H — cogepxxaHue Bogopoaa B obpasue, % macc., no ASTM D 1018, ASTM D 3701 unm ASTMD 7171.

12 MpoToKon ucnbiTaHMn

PerucTpmpylor HU3LLYI0 TENnmnoTy CropaHus — KONIMYECTBEHHYIO XapakTepUCTUKY, MCMONMb3YEMYIO Ha
NpPakTUKe, U BbICLUYIO TENMOTY CropaHnus ¢ TOYHOCTLIO A0 0,002 MIbx/kr.

13 MpeLunsMoHHOCTb U cmelieHne”

13.1 Mpeun3noHHOCTb

Mpeum3noHHOCTb meToaa nony4yeHa CTaTUCTUYECKUM uccrnegoBaHmem pes3ynbTaTtoB
MexxnabopaTopHbIX UCTILITAHWIA.

13.1.1 NoBTOPAEMOCTb (CXOAUMOCTb)

PacxoxxaeHue pesynbTatoB MOCNEAOBaTENbHbLIX WCMbITAHUW, MNOMYYEHHLIX OAHUM U TeM ke
onepaTopoM Ha OAHOM M TOW >Xe annapatype npu MNOCTOSHHLIX Paboymx YCMOBUSX Ha MAEHTUYHOM
UCMBITYEMOM MaTepuarne B TEYEHUE AMNUTENbHOTO BPEMEHWU NPU HOPMANbHOM U MPaBUIIBHOM BbIMOMHEHWM
MEeTOo4a, MOXKET MPeBbIATh 3HAYEHUS, yKa3aHHble B Tabnuue 2, TONbKO B O4HOM Cryyae u3 ABaguaru.

Tabnuua 2-TloBTOPAEMOCTb (CXOAUMOCTb)

HaunmeHoBaHWe Tonnuea Boblclwag Tennota cropanus, MIx/kr Huswag TennoTa cropaHusa, MIpx/kr
Tonnuea Bcex BUA0B 0,097 0,096
HeneTyyne Tonnuea 0,096 0,099
JleTy4ue Tonnuea 0,100 0,091

R MopTBepxpatolime AaHHble XpaHAaTca B LLTab-kBaptupe ASTM International u moryT ObITb nonydeHsl no
3anpocy uccnegoBaTensckoro otyeta RR:D02-1229. 3HayeHWs MPEeUM3NOHHOCTM M CMELLUEeHMA MOoNydeHbl npu
npoBeAeHUU MexanabopaTopHEIX UCMbITaHWiA, onucaHHelx B RR:D02-1007.

10
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13.1.2 BocnpousBoaumMocCTb

PacxoxxaeHne pe3ynbTaTOB ABYX €AWHUYHBLIX U HE3aBUCUMbIX WCMNbITAHWIA, MONMYYEHHbIX Pa3HbIMU
oneparopamu B pasHbix naboparopusax Ha WAEHTUYHOM UCMbITYEMOM MaTtepuane B TeYeHWe ANUTENbHOrO
BPEMEHU MPU HOPMAaNbLHOM W NPAaBUMbHOM BbINONMHEHUM METOAA, MOXET MPEBbLILLATL 3HAYEHUS, YKa3aHHblEe
B Tabnuue 3, TONbKO B OAHOM Cnyyae U3 asaguaru.

Tabnuya 3 - Bocnpon3BoagUMOCTb

HaunmeHoBaHWe TonnNuea Boblcwasn Tennota cropanusa, MDx/kr Hwuslwag TennoTa cropanunsa, MIx/kr
Tonnuea Bcex BUAOB 0,228 0,324
HeneTy4ne Tonnuea 0,239 0,234
JleTyuune Tonnuea 0,207 0,450

13.2 CmewweHune

CwMeLleHne HACTOsALLEro MeToaa UCTbITaHUIA, NONYYEHHOE NPU CTaTUCTUYECKOM aHanm3e pesynbTaToB
MexxknabopaTopHbIX UCCNeAOBaHMI, NPUBEAEHO B Tabnuue 4.

Tabnwuuya 4 — CuMelleHune

Boblclwag Tennota cropanusg, MDx/kr Huswag TennoTa cropanua, M/Dx/kr
0,001 0,089

11
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MpunoxeHus A
(o6a3aTtenbHbIe)

A1 Annapatypa gns onpeaerieHus Tens0Tbl CropaHus

A1.1 TpeboBaHusA K NOMeLLeHUIO AN UCTNbITaHUA

MomMelleHWe, B KOTOPOM paboTaeT kanopumeTp, AOSMKHO ObiTh 3alUULLEHO OT CKBO3HSAKOB W He NojBepratbes
peskuM nepenajgaM TemnepaTypbl. TOYHOE 3Ha4YeHWe TemnepaTypbl HEeCyLWEeCTBEHHO, ecnuM Temnepartypa
noaAepXmBaeTca NocToAHHON B AnanasoHe oT 23 °C po 26 °C. Temnepatypa JomkHa ObiTb NOCTOAHHOW He TOMbKO B
TeueHWe AHA, HO U B Ntoboe Bpems roga. Koxyx kanopuMmeTpa, MOCT U ranbBaHOMETP AOMKHbI OblTh 3allWLieHbl OT
BO3JE€ACTBNSA MpPSAMOro ConHeyHoro cBeTa. [omkHbl OblTe NpefycMOTpeHbl Hagnexalyue cpefcTBa OCBELLEHUS,
oTonneHus u BeHTUNALMKU. CnegyeT obecneynTb TepMOCTaTUHECKOE pPeryinpoBaHue TemnepaTypbl OKpyxaroLlein cpegbl
W perynupyemyto BNaxHocTb.

A1.2 KucnopogHasa 6omb6a

KucnopogHas 6omba fomkHa cooTBeTcTBOBaThL TpeboBaHUAM ASTM E 144 n nmeTb BHYTPeHHUI 06bem (350+50)
M. Bece geTanu fomkHbl ObiTb M3roTOBNEHLI M3 MaTepyUario, He OKa3blBaKOLWMX BIIMAHWSA Ha NPOLIECC CropaHnus Unu ero
NPOAYKTHl 1 obecnednBaroLLMX U3MepeHne BbigeNsaemMoro Tenmna unn onpegenerHne KoHeYHelx NpoaykTos. Ecnun 6omba
MOKpbITa TOHKWM CMOEM MraTuHbl UMW 30f10Ta, BCe OTBEPCTUS AOMXHbl ObiTb repMeTU3NpoBaHbl, YTOObLI MPOAYKTHI
CropaHusl He KOHTaKTMpOBaN C OCHOBHbIM MeTannoM. KoHcTpykumsa 6omBbl gomxHa obecneynBaTh NOfHOE yaaneHwe
XWOKMX MPOAYKTOB CropaHus co CTeHOK GoMObI Mpy NPOMbIBAHUKM ee BHYTPEHHEW NoBepxHOCTW. Bo BpemMs ucnbiTaHus
He [OMKHO OblTb yTeukM rasa. Bomba pomxHa BblgepxuBaTbh WUCMbITAHWE TMAPOCTAaTUYMECKUM AaBreHUMEM Mpu
n3bbiTovHoM paasrieHmn 20,7 MIMa npu TemnepaType OKpyXatoweid cpefbl, NpyM 3TOM HanpsxeHue noboil aetanu He
[OIXHO MpeBbIlaTh npeden ynpyrocTi. [ns ynydlleHWs LMPKYNAUMM BOAbl Mo GomBoi npu HeoBXoauMocTu
NPOBOAAT MogundukaLmio 6oMBbl, yBenM4nmBas BbICOTY HOXEK 40 12 MM.

A1.3 Cocya KanopumeTpa

Cocyn kanopumeTpa AormxkeH OblTb W3roTOBMAeH M3 MeTanna (NpefnouTuTenbHO M3 Megu WK NaTyHu) ¢
MOKPLITUEM, CTOWKMM K MOTYCKHEHMIO, M XOPOLLIO OTMONMPOBaH CHapyXu. Pasmep cocyha forkeH obecneynsaTb NofiHoe
norpyxxeHne 6ombbl B Bogy B cobpaHHOM kanopumeTpe. OH JormKkeH GblTb OCHaLLEH YCTPOWCTBOM ANSA TLlaTesrlbHOro
nepemMeLLNBaH1A BOLbl C MOCTOSAHHOW CKOPOCTbLIO, HO C MUHWManbHOW nogadeil Tenna. HenpepblBHOE NepemelLunBaHmne
B TedeHne 10 MUH He JOMKHO BbI3bIBaTh MOBLILLIEHUSA TeMNepaTypbl karnopumeTpa 6onee 4em Ha 0,01 °C oT ucxogHoi
MAEHTUYHOW TeMnepaTypbl B KanopumeTpe, nomeljeHun u pybalwike. [orpyxHas YacTb Melanku JormkHa ObiTb
COefMHeHa C HapYKHOW YacTbio MaTepuanom C HU3KOWA TeNNonpoBOgHOCTLIO.

A1.4 Py6awka

KanopumeTpuyeckas 6omba 1 cocys ¢ BOLOW AOMKHbI ObITb MOMHOCTBLIO OKPY)KeHbl BOASHOW pyballkoi c
nepemMeLLMBaeMoil BOLOW M NoadepKuBaTbCA Takum obpasom, UToBbl CTeHKM, BepX M AHO 60MObl Haxoaunuchk Ha
paccTosHUW MpUMePHO 1 CM OT CTeHoK pyballkn. KoHCTpykuus pyballku pomkHa obecneunBaTb MNOCTOSHHYHO
TemnepaTypy WM npejgycMaTpuBaTb aBTOMaTUYECKOe perynuMpoBaHue TeMnepaTtypbl 4O TemnepaTypbl, PaBHOW
TemnepaType KanopuMmeTpuyeckoih 6ombbl U cocyaa ¢ Bogol Ansa aguabatnyeckoin npouedypbl. KOHCTPYKUUS pyballku
JormkHa obecneynBaTb OTCYTCTBME KOHLEHCaTa Ha COCyAe KarnopumeTpa“.

A1.5 TepmomeTpbl

A1.5.1 TemnepaTypy B KanopumeTpe 1 pybaLlke U3MepPSIOT C MOMOLLbIO CleAYHoLWUX TEPMOMETPOB.

A1.5.1.1 MNano4yHble CTeKNAHHbIE XUAKOCTHbIe TepMoMeTpbl ASTM, B KOTOPbIX TEPMOMETPUHECKON XKULKOCTHIO
ABMAETCA PTYTh, ANA KanopuMmeTpuyeckoih 6omObl ananasoHom nsMepenuii ot 19 °C go 35 °C, o1 18,9 °C po 25,1 °C
unu ot 23,9 °C ao 30,1 °C, cooTBeTcTBYtOWME TpeboBaHuaM ans TepmomeTpoB 56C, 116C unn 117C no ASTM E 1.
CnegyeT onpefenuTb NOrPELUHOCTb KaXA4oro TepMoMeTpa ¢ UHTepBanom He Bonee 1,5 °C no Bcell Wwkane. MNonpasku
LOM¥HbI BbITb BbYMCEHbI ¢ TouHoCThio Ao 0,002 °C ans kaxgon KOHTPOSIBHON TOYKM COOTBETCTBEHHO.

A1.5.2 TemnepaTypy B KanopumeTpe cregyeT UsMepsATb C MOMOLLbIO ClIeAYIOWUX TEPMOMETPOB.

A.1.52.1 TNaTUHOBLIA TepMOMETP COMPOTUBNEHUSA, TEpPMUCTOP UMW Apyrue ycTpoicTBa Ans U3MepeHua
TemnepaTypbl, KOTOPbI€ MPW UCNONbL30BAHUW C MPUMEHAEMbIM C HUMK obopygoBaHueM ByayT HeOAHOKPaTHO U3MepSATb
MoBLILLIEHWE TeMMNepaTypbl ¢ perncTpupyemoin norpewHoctsio go 0,0001 °C u noBTOpsAeMocTblo, 06ecnevmBaroLLMMm
TpeboBaHMsA NPELM3MOHHOCTU A5 SHepreTMYeckoro skeusaneHTa. CpegHeapudMeTUYECcKOoe 3HayeHWe TemnepaTypel
ONs BCeX onpefeneHWi He AOMKHO OTKMNOHATbeA Bornee yem Ha 0,05 °C u noBbilleHWe TeMnepaTypel AnS Bcex
onpegeneHunid formkHo 6eiTe B Nnpegenax = 0,3 °C.

A1.6 ABTOMaTUYECKUI KOHTpOMNep MUKponpoLeccopa KarnopumeTpa

MOXHO MCcnonb3oBaTb aBTOMaTUYECKUIA KOHTPOEP perncTpaLnm TeMnepaTypbl U BbIYUCIIEHUS SHEPreTUYECKOro
3KBMBaneHTa. ABTOMaTUYECKUIA KOHTPONep JOoMmKeH obecneynBaTe COXpaHEHNe 3HaYeHUn TemnepaTypbl KanopumeTpa,
perncTpupyemblX Yepes  yCTaHOBIEHHblE WHTepBalibl BPEMEHW nocrne BocnfiameHeHus TonnuBa B Hombe u go
OKOHYaHWA ucnbiTaHna. CoxpaHeHHble AaHHble BMecTe ¢ Maccol obpasua, nonpaBKoW Ans a30THOW KUCMOTbl U
cofepxaHvWeM cepbl MpW BBeLEHUW B NPUBOP MOXHO MCMOMb30BaTh 415 BBIYMCIIEHNS SHEPreTUYECKOro aKBMBasieHTa
UMK TennoThbl CropaHus.

R KucnopogHyto 6om6y Parr No. 1108 nnu akBmBaneHTHyto, MoxHo npuobpectu B Parr Instrument Co., 211 Fifty-
third St., Moline, IL 61265.

2 Pybaluky kanopumetpa Parr No. 1261 unn sKBuBaneHTHY0, COOTBETCTBYIOLLYIO AaHHLIM TpeboBaHNAM, MOXHO
npuobpectu B Parr Instrument Co., 211 Fifty-third St., Moline, IL 61265.
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A1.7 Uenb 3axuraHus

[ns BocnnameHeHns TpebyeTca nepeMeHHbIR UM NOCTOSHHLIA TOK HanpsbkeHeM oT 6 o 16 B ¢ amnepmeTpom
WKW  CUrHanbHOW namMmnoi B UenM ANA yKaszaHWA NpoxoxaeHWs Toka. MOoxHO MCnofnb3oBaTb  MOHWXKaOLLMiA
TpaHcopMaTop, COEAMHEHHBIA C OCBETUTENBHOW LENbl0 WKW akkymynATopHoi OaTapeel HanpspkeHuem 115 B,
yactoTon 50/60 FLﬂ) (NpeaynpexaeHne — BoeiknodaTens LENU 3axuraHug LomkeH OblTe MTHOBEHHO-KOHTaKTHOro Tuna,
HOpMarbHO pPa3OMKHYTHIA, KPOMe TeX CryvaeB, Korja BbIKNOYaTeNb YAEpXMBAeTCH B 3aMKHYTOM COCTOSIHUU
onepaTopoM).

A1.8 NMpubop ana orcueta BpeMeHun

Ona  usonepwbonuueckoro MeToda WCNOMb3YOT 4Yacbl WKW gpyroe YCTPOWCTBO OTCYeTa BpPEMEHM,
obecneynBarolLLiee M3MepeH1e ¢ TOYHOCTbIO 40 1 C.

A1.9 Turenb anga obpasua

HuW3kuniA nnaTtuHoBLIA TUrens ¢ 60PTUKOM AMaMETPOM 26 MM, rmybuHoi 11 MM?. MOXHO MCMONb30BaTh TUMMM 13
CMMaBOB HefparoLeHHbIX MeTanfioB, ecnM WX Macca Mocfle HEeCKOMbKUX NpefdBapUTENbHBIX CXUraHWn W3MeHseTcs
He3Ha4YnUTemNbHO.

A2 MNonpaBku

A2.1 NonpaBKK K TepMOMETPY

He TpebyeTcs BBOAMTE NONPaBKW Ha BLICTYNAMOLWIA CTONBUK PTYTU K TEPMOMETpPaM.

A2.2 TepMoxumMmuueckue nonpasku

A2.2.1 TennoTa obpa3oBaHWsA a30THOW KUCOTHI

MonpaBky 5J (cMm. 11.3 HacTosuero crtaHfapTa) MPUMEHST Ana kKaxaoro 1 cm® cTaHgapTHoro 0,0866 H.
pactsopa NaOH, uspacxofoBaHHOro Ha TUTPOBaHWe KUCNOThI. [lpegnonaratoT, YTO TUTPYeMOW KUCIIOTOW ABNSeTcA
HNO3 u Tennota obpasoBarua 0,1 H. HNO3z B ycnoBusix ucnbitaHusa coctaBnsaeT 57,8 k/bk/Monb. Ecnu fononHUTENBHO
npucyteTeyeT HoSOy4, TO YacTb Nnonpasku Ana HaSO4 cogepXnUTes B MONpaBKe €4, @ 0CcTarnbHOE — B NOMpaBke eo.

A2.2.2 TennoTa o6pa3oBaHnUs CEPHON KNCIOThI

MonpaBky 5,86 kK NpuMeHSAIOT AN kaxgoro 1 T cepbl B obpasLe. OTo ocHOBaHO Ha TennoTe obpasoBaHug 0,17
H. H2SO4, koTopas coctaBnsetr +301,4 kx/mone. OpHako nonpaBka, paBHaa 2 - 57,8 kx/Monb cepbl, 6bina
ucnones3oBaHa Ana H>SO4 B nonpaske e4. CrnegoBaTenbHO AOMNOMHUTENbBHAsA nonpaska pasHa 301,4 — (2 - 57,8) = 185,8
kx/monb unu 5,86 kpx/r cepbl.

A2.2.2.1 3Ha4veHne 5,86 kpx/r cepbl Nony4eHo Ans MasyTa, cofepXallero CpaBHUTENBHO DOMbLIOE KOMMYECTBO
cepbl. [lockornbky MpU CHWXEHWM MPOLIEHTHOTO COAEepPXaHWs cepbl YMeHblUaeTcsd 3HavyeHue MOoMpaBKW, MO3TOMY
JonycTuma OTHOcUTeNnbHO Bonbluasi MorpellHoCTb. Ona aToro BelYMCAEeHWA OblN MPUHAT 3MNUPUYECKWIA COCTaB MasyTa
— 08 % S; 992 % CH,. Tpu cropatun 0,6 r obpasya Takoro Tonnmea B Oombe, cogepxaliein 1 cm® BOAbI,
HopMarnbHoCTb o6pasoBaBLueiica HoSO4 cocTaBuT npumepHo 0,17 H.

A2.2.2.2 Mo paHHbIM HauuoHanbsHoro Stopo ctaHgaptoB (NBS), Circular Ne 500, TennoTa peakuyum

SO, T+ 1/2 Oy, 1 + 651 H20 (1) — H2S04:650 H2O (1) npu noctosHHOM obbeme u gaBneHun 3 Mla pasHa 301,4
k[x/mMonb.

A2.2.3 TennoTta cropaHus NpoBOMOKN ANA 3aXUraHWA

Mpn wucnonb3oBaHUMKM NNATWUHOBOW MNPOBOSIOKM MOMPaBKYy Ha TEnnoTy CropaHus MPOBOSMOKM He MNPUMEHSIOT.
TpebyemMoOn anekTposHepruel MOXHO MpeHebpedb MpU  WCNOMb30BaHUW NPOBOMOKW OLWHAKOBOW AMNWHBI  NpU
ornpeAeneHUn 3HepreTUYecKoro SKBMBaneHTa 1 nNpu UCMbITaHUM HeM3BECTHLIX 06pasLoB. [1py NCMONB30BaHWUN XefNe3Ho
MPOBONOKK WNWN NPOBOSTOKK N3 XpoMens «C» MCMoNb3YIOT criefytoline 3HauYeHUs TennoTkl CropaHus:

- XernesHada npoBonoka kanubpa BpayHa-Lapna Ne 34 — 1,13 x/mm;

- npoBorioka n3 xpoMens «Cx» — 0,96 [x/mm.

A2.2.4 TennoTta cropaHnusi NUMNKONR NeHTLI

MonpaBka Ha TenmnoTy cropaHus NUNKOW NeHTbl (CM. 9.2 HacTosAWero crtaHgapTa) npejnonaraeT ee MNosHoe
cropaHue.

A3 MNpaBuna 6e3onacHocTu

A3.1 Kucnopop

A3.1.1 He ponyckaeTca npeBbilleHne obrema obpasua.

A3.1.2 Mpu 3anonHeHun 6o0MObI crieytoT pekoMeHAaLUAM U3roTOBUTENS.

A3.1.3 He ponyckaeTca Mcnofb3oBaTb Macrno Wi cMasky Ha perynatopax, M3MepuTesbHbIX YCTPOMUCTBaxX WUru
KOHTpOSIbHOM 060pyAOBaHUM.

A3.1.4 CnepyeT wucnonb3oBaTb obopyfoBaHWe, MNOArOTOBNEHHOe ANs paboTbl C KWCNOpPOAOM, TLiaTesrbHO
OYULLEHHOE OT HedpTeNPOAYKTOB, CMA3Ku U 4pYrix roprovmx BELLeCTB.

A3.1.5 loptloune BellecTBa XpaHAT BAanM oT KUCNopoja U UCTOYHUKOB BOCNITaMEHEHNS.

A3.1.6 CneAT 3a YMCTOTON NOBEPXHOCTEN ANA NpefoTBpaLleHUss BoCNNaMeHeHna U/unu B3pbiBa NpU KOHTaKTe ¢
KMCIOPOAOM.

A3.1.7 CnepyeT Bcerga ucnonb3oBaTb pPerynsatop AaBneHus. epef oTKpbITUEM BeHTUNSA BanmoHa perynsatopom
cbpacbiBaloT gaBreHue.

Y Brok saxwuranus Parr No. 2901 UNW SKBUBAMEHTHBIN, COOTBETCTBYIOLUMUA [aHHBIM TpeboBaHWAM, MOXHO
npmo6geCTV| B Parr Instrument Co., 211 Fifty-third St., Moline, IL 61265.
) Turenb aAns obpasya Parr No. 43A8, cooTBeTCTBYIOWMIA AaHHLIM TpeboBaHUAM, MOXHO npuobpectn B Parr
Instrument Co., 211 Fifty-third St., Moline, IL 61265.
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A3.1.8 Ncnonbsyemoe obopyfoBaHWe W KOHTEWHepPbl JOMKHbI OblTb NPUroAHLl U PeKOMeHA0BaHbLl ANA paboTsl ¢
KMCNOpog oM.

A3.1.9 He ponyckaeTcsa nepeMeLLeHNe KUCropoga u3 GannoHa, B KOTOPOM OH MOSyYeH, B fpyroi GansoH.

A3.1.10 He ponyckaeTca cMelUMBaThL rasbl B 6annoHax.

A3.1.11 He ponyckaeTca poHaTs 6annoH. Cnepyet ybeauTbed, UTo 6annoH Bce BPeEMS 3aKpernseH.

A3.1.12 KpaH 6annoHa crniefilyeT AepxaTb 3aKpbIThIM, KOrja KUCMOPOA HE UCMOMb3YHOT.

A3.1.13 CriefyeT 0TXOA4WUTb OT PO3ETKU MPU OTKPLITUKM BEHTUNS GanroHa.

A3.1.14 bannoH cnegyeT XpaHUTbL BAanu oT CONMHEYHOro cBeTa W Tenna.

A3.1.15 He ponyckaeTca XpaHWTb GanmoH B arpecCUBHON OKpy»KaloLLel cpeae.

A3.1.16 He ponyckaeTca ucnonb3oBaTk 6annoH 6e3 aTuKeTKu.

A3.1.17 He fonyckaeTca UCNOnb3oBaThk NOMATLIA UM MOBPEXAEHHEIA SanmoH.

A3.1.18 Kucrnopoa wucrnonb3yoT TOMbKO ANA TeXHU4Yeckux Uenel. He ponyckaeTcs Mcnonb3oBaTb ero Ans
WHransauuu.

A3.1.19 Kucnopog Ucnonb3ytoT TONBKO B XOPOLLO NPOBETPUBAEMOM NOMELLIEHUN.

A3.1.20 MNoppobHele ykasaHus Mo TexHUKe 6e30nacHOCTW MPW UCMONb30BaHWM CXATOro KWcropoga npusedeHsl B
pykoBoacTBax Accouuaumm no cxatoMy rasy G-4 m G-4.1 unu B UHCTPYKUUAX NO oxpaHe Tpyaa npu obpalleHun c
KMCNOpOAHEIMU BannoHamu.

A3.2 M'mapokcua HaTpus

A3.2.1 Tlepes wucnons3oBaHWeM HeobXOAMMO O3HAaKOMUTb MepcoHan ¢ MepaMu MPefoCTOPOXKHOCTM ANS
GesonacHol paboThl.

A3.2.2 He ponyckaeTcs nonajaHue rugpokcuia HaTpus B rmasa, Ha Koxy Unu ogexay.

A3.2.3 CnepyeT n3beratb BAbIXaHUS MNBIN UK TyMaHa.

A3.2.4 He cnegyeT NpuHUMalOT BHYTPb.

A3.2.5 Tpu paboTe C rMgpoKkCMLOM HaTpuUs cregyeT WCNoNb3oBaTb 3alyUTHbIE OYKW WAW LWTOK ANA fuvua,
3alUTHEIE NepyaTku, cnelmnanbHyro obyBb U ogexay.

A3.2.6 lNpu cMelLMBaHUN rMAPOKCUAA HAaTPUSA C BOLOW ero MeaneHHo o06aBnsatoT Ha NOBEPXHOCTb pacTBopa AMs
npegoTBpalleHns pa3bpbiarBarus. Mpu NpUroToBrneHMe pacTBOPOB HE UCMOMb3YIOT roOpsaYdyto BO4y, TemnepaTypa npu
nepemMeLLMBaHWN He JofKHa NoBeIWaTeeA 6onee yeM Ha 10 °C/MUH, MakcuManeHas TemnepaTypa pacTBopa He AOMxXHa
npesblwatb 90 °C. JobaBnsemasn nopuus rugpokcuga HaTpus He JoSKHa NoBbIWaTL KOHUEHTpauuto pacteopa Gonee
Yyem Ha 5 %.

A3.3 U3ookTaH (2,2,4-TpUMeTUNNEeHTaH)

A3.3.1 CnepyeT XpaHWuTb BAanM oT MICTOMHUKOB Tenma, UCKP U OTKPLITOrO NnamMeHu.

A3.3.2 CnepyeT XpaHUTb B 3aKpbITOM KOHTEWHepe.

A3.3.3 CnegyeT Ucnonb3oBaTh MPU COOTBETCTBYIOLLEA BEHTUMALMN.

A3.3.4 CnepyeT n3beraTb CKOMMEHWs NapoB U YAansaTb UCTOYHWKW BOCMIIAaMEHEHUS; He criedyeT MCronb3oBaTb
arekTpoobopyAoBaHNe B HEB3PLIBO3ALLULLEHHOM UCNONHEHWN U oBorpeBaTenm.

A3.3.5 Cnepyet nsberaTte LNUTENBHOIO BALIXaHUSA NapoB U TymaHa.

A3.3.6 CnepyeT nsberaTb ANUTENBHOTO UM NOBTOPHOMO KOHTAKTa C KOXEN.
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MpunoxeHue A
(cnpaBouHoe)

CBegeHUs 0 COOTBETCTBUM MEXIrocyaapCTBeHHbIX CTAHOAPTOB
CCbITOYHbIM cTaHaapTam ASTM

Tadbnuuya OAA1

CreneHb Ob6o3HayeHe U HaMMeHoBaHue
O6o3HayveHne U HaMMeHOBaHMWe CCbISTOYHOro
COOTBETCT MeXrocyaapcTBEHHOMO
cTtaHgapta ASTM
BMSA cTaHfgapTta
ASTM D 129-13 MeTog onpeaeneHua cepbl B - *
HedbTenpogykTax (06LWmMii MeTog, MCNbITaHUS
pasnoXeHWeMm B yCTPONCTBE MNpU BbICOKOM AaBfIEHWUM)
ASTM D 240-14 MeTog onpeaeneHnsa TennoTl - *
CropaHus XWAKUX yrieBo4opOoAHbBIX TOMNNB B
KanopuMeTtpudeckoit bombe
ASTM D 1018-11 MeToga onpeaeneHuns cogepaHus - *
BoAOpoAa B HepTAHLIX dpakUmMsax
ASTM D 1193-11 Cneuncurkalns Ha peakTus Boay - *
ASTM D 1266-13 MeTog onpefeneHns cepobl B IDT FOCT 32403-2013 HedTenpoayKThl.
HedpTenpodykrax (naMnoBkIi MeToq) OnpegfeneHue cogepxaHus cepbl (MaMnoBbIi
MeTof)
ASTM D 2622-10 MeTog onpefeneHusa cepbl B IDT FOCT 33194-2014 HedTb 1 HedpTENpPOAYKTHI.
HedTenpogykrax ANMHHOBOHOBOW UCNEPCUOHHO OnpegeneHne cogepxaHns cepbl METOA0M
peHTreHodyOpPeCLEHTHOW CNeKTpOMeTprei peHTreHoNyopecLEHTHOW CNEKTPOMETPUM C

BOMHOBOW gucnepcuei
*

ASTM D 3120-14 MeTog onpefeneHuns crefoBbiX -
KONMUYECTB Cepbl B NIETKUX XUAKUX HEPTAHBIX
yrnesofopofAax OKUCIUTENBHON
MMUKPOKYNTOHOMETpUen

ASTM D 370112 MeToga onpeaeneHns cogepaHus - *
BOAOPOAA B aBUaLMOHHLIX TYpOUHHBIX TOMNMBax
CMNeKTPOMETpUER A8EPHOrO MarHUTHOro pe3oHaHca
HW3KOro paspeLueHus

ASTM D 4294-10 MeToga onpeaeneHns cogepaHus IDT FOCT 32139-2013 HedTb 1 HedpTeNpoOAYKTLI.
cepbl B HedpTU U HedpbTenpogyKTax OnpegeneHne cogepxaHns cepbl METOA0M
SHeproauCnepCMOHHOW PeHTreHOoMyopecLeHTHO SHeprogncnepcMoHHON

cneKkTpoMeTpuen pPEHTreHOYOPEeCLIEHTHOW CNEKTPOMETPUM

ASTM D 5453-12 MeToa onpeferneHus obyero -
cofepxaHus cepbl B SIErkUX yrieBogopogax,
Tonnueax AN ABUraTenei ¢ UCKPOBLIM 3aXUraHueM,
[AW3erbHOM TOMNMMBE W MOTOPHBIX Macnax
yneTpagroneToBon driyopecueHumnen

ASTM D 7171-11 MeToga onpeAeneHuns cogepxaHma | — *
BOAOPOAa B CPeAHeLUCTUMNATHBIX HedhTenpogyKrax
CNeKTPOCKONWe S4epHOro MarHUTHOrO pesoHaHca
HW3KOro paspeLleHus

ASTM E 1-14 Cneundukayns Ha cTeknAHHbIe - *
XKULKOCTHBIE TepMomeTpbl ASTM

ASTM E 144-14 MpakTrka 6€30NacHOro NpUMeHeHns | — *
60MB ANs CXKWUraHus B atMocdepe Kucnopoga

ASTM E 200-08 MNpakTuka npUroToBreHus, - *

CTaHfapTu3auum n XpaHeHUA ctaHgapTHBIX
pacTBOpPOB N PacTBOPOB peaKTUBOB ANA XUMUYECKUX
aHaJIn3oB

* COOTBETCTBYWLLUMIA MeXrocyAapCTBEHHbI cTaHAapT oTcyTcTByeT. [Jo ero yTBepxAeHUs pekoMeHayeTcs
ucnons3oBaTh NEPEBO] Ha PYCCKUI A3bIK faHHoro ctaHgapta ASTM.

Mpumevwanne — B HacToswel Tabnuue WCMoNb30BaHO Crieaylollee YCrnoBHoe 00603Ha4YeHWe CTeneHu
COOTBETCTBUA CTaHAapTOB:
IDT — ngeHTUYHble cTaHgapThl.
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