MEXOCYAAPCTBEHHbIA COBET MO CTAHOAPTU3ALIMW, METPONTOMM M CEPTUGUKALIMM

(Mrc)
INTERSTATE COUNCIL FOR STANDARDIZATION, METROLOGY AND CERTIFICATION
(Isc)

FoCT
MEXIOCYOAPCTBEHHbIN —_—
CTAHAOAPT 33299
2015

TOMJIMBA YIMEBOAOPOOHbIE XXUOKUE

OnpeageneHuve TeNsIOTbl CropaHus
B KarnopumeTpuyeckon 6omb6e (TOUHbIN MeTon)

Uspanune ohmumansHoe

MockBa
CrangaptuHdopm
2016


http://www.mosexp.ru/proektnye_raboty.html

roOCT 33299-2015
MpeaucnoBue

Llenu, oCHOBHbIE NPUHLMNbLI M NOPSAOK NpoBeAeHUs paboT N0 MeXroCylapCTBEHHOI CTaHAapTU3auum
yctaHoBneHbl B FOCT 1.0-92 «MexrocyaapcTtBeHHasa cucrtema crtaHgaaprusayun. OCHOBHbIE MONOXEHUSAY U
FOCT 1.2-2009 «MexrocyaapcreeHHasi cucrema cradgaprusauumn. CraHaaptbl MEXrocyAapCTBEHHbIE,
npaBuna, pekoMeHZauuu NO MEXrocyAapCTBEHHOW cranaaprtusauuu. lNMpaBuna pas3paboTku, NPUHATUSA,
NpUMEHEHUsI, OGHOBMNEHNA N OTMEHDI»

CBepgeHua o cTaHpapre

1 MOArOTOBJIEH  OTKpbITbIM  aKUMOHEpHbIM  obwecTtBoM  «Bcepoccuiickuii  Hay4dHo-
MCcCneaoBaTenbCkMii MHCTUTYT NO nepepabotke Hedhtu» (OAO «BHUM HIM»), MexrocyaapcTBeHHbIM
TEXHUYECKUM KOMUTETOM No ctaHpaptusaumm MTK 31 «Hed)taHble TonnueBa u cMasouHble MaTtepuansi» Ha
0CHOBE COBCTBEHHOTO ayTEeHTUYHOrO Nepesoaa Ha PyCCKMIn A3blK CTaHAApTa, YKa3aHHOrO B MyHKTe 5

2 BHECEH ®epepanbHbiM areHTCTBOM MO  TEXHUYECKOMY pPEryrMpoBaHuMi0O UM METPOSOruu
(PoccraHaapr)

3 NMPUHAT MexrocyaapCTBeHHbIM COBETOM MO CTaHAapTusauumu, MEeTponorum u ceprtudukauuu
(npotokon ot 18 uoHA 2015 r. Ne 47-2015)

3a NpuHATHE NPOroNoCcCoBanu:

KpaTkoe HauMeHoBaHWe cTpaHbl Koa ctpaHbi Cof:ﬂi:ﬁi::r?:;rﬁ?"e
no MK (MCO 3166) 004-97 no MK (MCO 3166) 004-97 N0 CTAHAAPTM3ALMA
ApMeHus AM MuHakoHoMUKn Pecnybnnku ApmeHus
KasaxcTaH KZ lFoccraHaapT Pecnybnukn KasaxcraH
Knprusns KG KelprulactaHaapT
MongoBa MD Mongosa-CTangapt
Poccus RU PoccraHgapt

4 MNpukazom PegepanbHOro areHTCTea No TEXHUYECKOMY PerynupoBaHuio U metponoruu ot 31 aerycra
2015 r. Ne 1249-ct mexrocypapcTBeHHbli ctaHgapt FOCT 33299-2015 BBedeH B AEWCTBUE B KayecTBe
HauuoHarnbHoro craHgapra Poccuiickon ®egepauumn ¢ 1 ausapa 2017 1.

5 Hacroswwmii ctaHaapT uaeHtudeH craHgapty ASTM D 4809-13 Standard test method for heat of
combustion of liquid hydrocarbon fuels by bomb calorimeter (precision method) [CTaHaapTHbIi MeTOA
onpegeneHus TennoTbl CrOPaHUS XUAKUX YINEeBOAOPOAHLIX TONMUB B KANOPUMETPUYECKOWH BoMOe (TOYHBIN
meToa)].

CraHgapT paspatbortaH nogkomuteTtoM D02.05 «CBoiicTBa TOMNMUB, HEAPTAHOTO KOKCA W YIMEPOAHbIX
marepuanosy TexHudeckoro komutetra ASTM D02 «HedTenpoaykTbl 1 CMa3oyHbie MaTepuanbiy.

MepeBoa C aHrNMMCKOro A3blka (en).

HaumeHoBaHWe HACTOALLEro CraHaapTa W3MEHEHO OTHOCUTENbHO HAUMEHOBaHUSI YKa3aHHOTro
cTaHaaprta ans npuseaeHus B coorsetcrene ¢ FOCT 1.5-2001 (nogpasaen 3.6).

OdhuymnanbHble 3Kk3eMmnnapbl craHgapta ASTM, Ha OCHOBE KOTOPOro MOArOTOBMIEH HACTOALLMNA
MEXrOCy4apCTBEHHbIM CTaHAapT, M craHaaptoB ASTM, Ha KOTOpble [JaHbl CCbISIKM, WMEKTCA B
$egepanbHOM UHPOPMALIMOHHOM (POHAE TEXHUYECKUX PErNaMeHTOB M CTaHA4apTOB.

CBegeHMAs O COOTBETCTBUM MEXTOCYAAPCTBEHHbIX CTaHAApPTOB CCbINOYHbIM cTaHgaptam ASTM
npuBeAeHbl B AOMNOMHUTENBHOM NPUNoXXeHun OA.

CrteneHb COOTBETCTBUA — uaeHTu4yHas (IDT)

6 BBEAEH BMNEPBBIE
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UHbopmayus 06 USMEHeHUaX K HacmosuwieMmy cmaHOapmy nybrniukyemcss 6 exe200HOM
UHGOpMayUOHHOM yka3damerse «HayuoHanbHble cmaH0apmbl», @ MmeKcm U3MEHEHUl U [ornpaeok — 8
eXEeMeCsIY4HOM UHOPMaUUOHHOM yKasamene «HayuoHanbHble cmaHOapmbi». B cniyyae nepecmompa
(3ameHbl) unu  OMMeEHbI Hacmosauwie2o cmaHlapma coomeemcemeyouwee ysedomreHue 6ydem
onybrukosaHo 8 EeXeMeCSIHHOM  UHGOPMayUOHHOM  ykalzamene «HayuonaneHble cmaHoapmely.
Coomeemcmeytowas uHgopmayus, yeedoMIieHue U mekcmbl pasMmelaromes makxe 6 UHpopMauUuoHHO
cucmeme obuje20 rnonb3osaHus — Ha oguyuanbHoM calime ®edepanbHo20 azeHmemea rno MexHU4YeCKoMy
peaynuposaHuio U Memposioeuu 8 cemu iHmepHem

© CraHgaptuHgopm, 2016

B Poccuiickon degepauum HacToAWMWA CTaHAAPT He MOXET OblTb MOSHOCTbID WAW YaCTUYHO
BOCMPON3BEAEH, TUPAXMPOBAH U PacnpoCTpaHeH B KayeCTBE OduuManbHOro usgaHus 6e3 paspelueHus
depepantHOro areHTCTBa N0 TEXHUYECKOMY PETYNMPOBAHUIO U METPONOTUK
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MEXTIOCYAOAPCTEBEUHHTUB # CTAHQAAPT

TOMNMBA YrNEBOAOPOAOHBIE XXMWOAKWNE
OnpegeneHue TennoTbl CTOPaAHUA B KariopumMeTpuyeckon 6omoe (TouHbl meTon)

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

Data BBegeHus — 2017-01-01

1 ObnacTb NpMMeHeHus

1.1 Hacroswmin craHgapt ycTaHaBnMBaeT METOA OnpeAeneHus TEnmnoTbl CropaHusa >KUAKUX
yrnesogopoaHbIx Tonnue. CTangapT paspaboTaH cneyuarnbHO Ans aBUALMOHHBIX TypOUHHBIX TOMNKB, KOraa
MEXy pesynbTaTtaMmu nocrneaoBaTenbHbIX OnpeaeneHuin Jonyctuma pasHocTb He Gonee 0,2 %. CtaHgapT
MOXXHO MCMOMb30BaTb A1 LUMPOKOrO Anana3oHa feTy4Ymx U HeneTyunx BELECTB, ANA KOTOPbIX AOMNYyCKaloTCA
GonbLUMe 3HA4YEHNA PA3HOCTU NPELU3NOHHOCTM MeToAA.

1.2 Ons AOCTUXeHUst YCTAHOBMEHHON MPEUM3NOHHOCTM  cneayeT TwaTenbHO cobnogatb BCe
npoueaypbl HACTOSALLEro MeToAa, MOCKOSIbKY NMOTPeLUHOCTb KaXaoro OTAENbLHOT0 UBMEPEHUS, BIUAIOLLErO Ha
NPeUU3MOHHOCTb, He A0MmMKHa npeBbiwaTh 0,04 %.

1.3 Mpu HOpManbHLIX YCNOBUAX HACTOSAILLUMIA METOA MOXHO MNPUMEHATb ANA Takux TOMMMB, Kak
GEH3MHBI, KEPOCUHBI, @ TaKXKE KOTESbHbIE, AAN3ENbHbIE M FAa30TypPOUHHBIE TONNKBA.

1.4 Bnarogapsi COBEPLUEHCTBOBAHUIO PETYNATOPOB KaropuMeTpa u CpeacTs UBMEPEHUn TemnepaTypbl
NPeUM3MOHHOCTb HACTOSsILLEro MeToaa Beile, yem metoaa no ASTM D 240.

1.5 3HaueHwus, ycTaHoBMEHHbIE B eanHuLax CU, cuutaioT craHgapTHeiMU. B HacToAweM cTaHaapTe He
UCMONb3YIOT APYrMe eAUHULIbI N3MEePEHNS.

1.6 B HacTosillem cTaHaapTe He NpeayCMOTPEHO pacCMOTPEeHMEe BCeX BOMPOCOB obecnevyeHus
6e30nacHOCTU, CBSI3aHHbIX C €ro ucnonb3osaHueMm. lMNonb3oBarens craHAapTa HeECeT OTBETCTBEHHOCTb 3a
obecneyeHune cooTBETCTBYIOLLMX Mep 6e30nacHOCTU U OXpaHbl 340POBLA U ONpeaenseT LenecoobpasHoCTb
NPUMEHEHUs1 3aKOHOAATESbHbLIX OTPAHMYEHUI NEepea ero NCnosb30BaHUeMm.

2 HopmaTtuBHbIE CCbIJIKU

Ons npuMEHEHUs1 HACTOSILLEro CTaHAaapTa HeoOXOAMMBbI Creaylowwme CCbifIoYHblE AOKYMEHTbl. [ind
HeAAaTMPOBAHHBLIX CCbIFIOK MPUMEHSIIOT MOCfieAHee U3[4aHUE CCbINOYHOr0 AOKYMEHTa (BKMOYass BCE e€ro
U3MEHEHUS).

2.1 CraHpaptbl ASTM":

ASTM D 129 Test method for sulfur in petroleum products (general high pressure decomposition
device method) [MeTtoa onpeaeneHus cepbl B HedTenpoaykrax (06Lwmii MeToa UCNbITAaHUSA PA3NIOKEHUEM B
YCTPOWCTBE Npu BbICOKOM AaBneHun)]

ASTM D 240 Test method for heat of combustion of liquid hydrocarbon fuels by bomb calorimeter
(MeToz onpeaeneHns TENNOThbI CTOPaHUS XMAKUX YINEBOAOPOAHBIX TONNKUB B KanopumeTpuyeckon bomoe)

ASTM D 1018 Test method for hydrogen in petroleum fractions (Metoa onpeaeneHus cogepxaHua
BOAOPOAA B HE(PTAHbIX (ppakymsax)

ASTM D 1193 Specification for reagent water (Cneuundukauma Ha peakTus Boay)

ASTM D 1266 Test method for sulfur in petroleum products (lamp method) [Metoa onpeaenenua cepbl
B Hed)Tenpoaykrax (naMnoBbii MeToa)]

ASTM D 2622 Test method for sulfur in petroleum products by wavelength dispersive X-ray
fluorescence spectrometry (Metoag onpeaeneHue cepbl B HedTenpoaykrtax —AfIMHHOBOSTHOBOW
ANCNEPCUOHHOW PEHTTEeHONyOPECLIEHTHON CNEKTPOMETPUEN)

D YTouHUTb cebinkn Ha ctaHgaptel ASTM MoxHo Ha caiite ASTM www.astm.org unu B cnyx6e noaaepxku
knueHToB ASTM: service@astm.org. B MH(OpMaLMOHHOM ToMe exerogHoro c6opHuka ctaHaapTtos (Annual Book of
ASTM Standards) cnegyeT o6pallaTbcsl K CBOAKE CTaHAAPTOB €XErogHoro c6opHuKa cTaHAapToB Ha CTpaHuue caiiTta.

UspaHue ocpmumnanbHoe 1
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ASTM D 3120 Test method for trace quantities of sulfur in light liquid petroleum hydrocarbons by
oxidative microcoulometry (Metoa onpeaeneHus crneaoBbiX KONMYECTB CEPbl B NMErkUX XUAKUX HEMPTAHLIX
yrnesoaopoaax OKUCNUTENbHON MUKPOKYTOHOMETPUENR)

ASTM D 3701 Test method for hydrogen content of aviation turbine fuels by low resolution nuclear
magnetic resonance spectrometry (MeTtog onpegeneHus coaepXaHus BoAopoAa B aBMALMOHHBIX
TYPOUHHbIX TONNMBaX CNEKTPOMETPUEN SAEPHOTO MArHUTHOrO Pe30HaHCa HU3KOro paspeLLeHns)

ASTM D 4294 Test method for sulfur in petroleum and petroleum products by energy dispersive X-ray
fluorescence spectrometry (MeToa onpeaeneHuss coaepxaHusi cepbl B HedpTM U HedTenpoaykrax
3HEeproaucnepCUOHHON PEHTIEHOMITYOPECLEHTHOW CNEKTPOMETPUENR)

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 (MeToag onpeaenexnus obLiero
coaepXaHus cepbl B NErkux yrneBogopojax, TomnuBax ANg ABUrateneid ¢ WCKPOBbIM 3aXUraHuewm,
AN3enbHOM TOMMMBE U MOTOPHbIX Macrnax yneTpaduoneToBon dpryopecueHumen)

ASTM D 7171 Test method for hydrogen content of middle distillate petroleum products by low-
resolution pulsed nuclear magnetic resonance spectroscopy (Metoa onpegeneHus cogepxxaHusa Bogopoaa B
CpeaHEeaUCTUNNATHLIX HedTenpoaykrax CRNEeKTPOCKONuen SAAepHOro MarHUTHOroO pesoHaHca HU3Koro
paspeLueHus).

ASTM E 1 Specification for ASTM liquid-in-glass thermometers (Cneuudukauma Ha CTeknAHHbIE
KUAKOCTHbIE TepMOMEeTpbl ASTM)

ASTM E 144 Practice for safe use of oxygen combustion bombs (Mpaktuka 6e3onacHoro NPUMEHeHna
6oMO Ana CxuraHus B atMocdepe Kucnopoga)

ASTM E 200 Practice for preparation, standardization and storage of standard and reagent solutions
for chemical analysis (MMpakTuka NPUroToBAEHMA, CTaHAAPTU3ALMU U XPAHEHUA CTaHAAPTHLIX PacTBOPOB U
pacTBOpPOB pPeaKkTUBOB ASA XMMUYECKUX aHaNn30B)

3 TepMUHbI U onpeaeneHusn

B HacTosiLlemM cTaHaapTe NPUMEHEHDbI CrneayloLMe TEPMUHBI C COOTBETCTBYIOLLMMU ONpeaeneHnsMu:

3.1 OnpeaeneHus

3.1.1 Bbicwaa Ttennota cropanua, MIx/kr (gross heat of combustion, MJ/kg): Beicliaa Tennota
CrOpaHusi Npu MOCTOSTHHOM ODbeMe XMAKOrO Unu TBEPAOro TOMMMBA, COAEPXKALLEro TONbKO SNEMEHTI
yrnepoga, Boopoaa, Kucrnopoaa, a3ota u cepbl — 3T0 KONUYECTBO TENNOThI, BbIAENMUBLLENCS NPU OKUraHUN
eZMHWLBI MacChbl TONMUBa B aTmocdepe kucrnopoza B 60mb6e ¢ NOCTOSAHHLIM 06BLEMOM, NPUYEM NPOAYKTaMM
cropaHus SBNai0TCA razoobpasHbie ABYOKUCH Yrnepoaa, asoT, ABYOKMCh Cepbl M BOAA B XMAKOM COCTOAHUM.
Mpu aTOM HayanbHas TemnepaTypa TONMNMBA U KUCNOPOAA M KOHEeYHas TeMmnepaTypa npoaykToB paBHa 25
°C. BbiCLUyIO TEMMOTY CropaHus (CM. npumeyaHue 1) 0603Ha4aloT CUMBOSIOM Qg”.

MpumMmevyaHue 1 — MNonb3oBaTensiM HacTosLLEro MeToga Npu BblMUCAEHUM AH° ANSA YUCTOTO COEAMHEHUA
crefyeT y4uTbiBaTb NoOnpaBkn K Qu Ha BbiTankuBalolylo CuUNy BO3Ayxa, TENNOeMKOCTb KOMIMOHEHTOB peakuuw,
npuBefeHne K npoueccy npu NOCTOSHHOM [JaBfieHUM U OTKNOHEeHWe peakuun oT TepMOAUHaMUYECKOro cTaHAapTHOIo
COCTOSHMS. Tpu CpaBHEHWUW Pe3ynbLTaTOB U3MEPEHUIA UMCTLIX COSAMHEHWIA C AaHHbIMKY, NpuBEeAeHHbIMUA B c60pHUKax”,
nonb3oBaTeflb HacTosAlero craHjapTa AOMMKeH Y4MThIBaTb, YTO pasHble npuMecu, B T. 4. BOJa M MOCTOPOHHUE
YrMeBO[OPOALI, MOTYT 3HAaYNTENbHO BNUSATL Ha pe3ynbTaTsl, NONyYeHHbIE AN KOHKPeTHLIX o6pa3ya mMaTepuana.

3.1.2 Huswana Tennota cropaHua, Mapxk/kr (net heat of combustion, MJ/kg): Huswaa Ttennora
CropaHusi Npu NOCTOSIHHOM JaBMEHUM XUAKOCTU UMU TBEPAOro TOMNMBA, COAEPXKALLEro TONbKO 3NIEMEHTHI
yrnepoga, BoO40OpoAa, KUCNopoaa, a3oTa u Cepbl, — 3T0 KONUYECTBO TENNOThI, BbIAENUBLUENHCA NPU CKUraHUun
eAMHMULblI Maccbl TOMnMBa B aTtMocdepe kucnopoga npu nocrtosasHHoM gasnenun 0,101 MMa, npu atom

" Prosen, E. J., «QkcnepnmeHTanbHas TepMoxuMusi» nog peaakumeint F. D. Rossini, interscience publishers, 1956, pp.
129-148. HagexHble 3Ha4eHns TENMOTEl CropaHns YNCTbIX COELMHEHWI NpefcTaBneHHbIx LiMpkynspoM HauunoHansHoro
Otopo craHgapToB CLUA C-461, «BribpaHHble 3Ha4eHMA napaMeTpoB YrieBOAOPOAOBY (rocyAapcTBeHHasa Tunorpadus
CLUA, Washington, DC, 1947) and in F. D. Rossini, n ap., «Bbi6paHHble 3Ha4eHNA PU3NYECKUX U TePMOLUHAMNYECKNX
CBOIICTB YrreBOAOPOAOB M POACTBEHHBIX coefWHeHwuit», Carnegie Press, Pittsburgh, PA, 1953. CGopHukn 6binu
nogrotoeneHbl F. D. Rossini, u gp., Kak Yacte npoekta 44 American Petroleum Institute Research.

2 Prosen, E. J., «BkcnepumeHTansHas TepMoxumuay nog pegakuyuein F. D. Rossini, interscience publishers, 1956, pp.
129-148. HagexHble 3Ha4eHUs TENNOTLl CropaHns YNCTbIX COeMHEHUI NpefcTaBnerHbIx LinpkynspoM HauunoHansHoro
6topo craHpapToB CLUA C-461, «BribpaHHble 3Ha4eHMA napaMeTpoB YrieBOAOPOAOBY (rocyAapcTBeHHasa Tunorpadus
CLUA, Washington, DC, 1947) and in F. D. Rossini, u ap., «Bbi6paHHble 3Ha4eHWUA PU3N4ECKUX U TePMOLUHAMUYECKUX
CBOWICTB YrreBOAOPOAOB W POACTBEHHbIX coefjuHeHuii», Carnegie Press, Pittsburgh, PA, 1953. CGopHUkM Gbinu
nogrotoeneHsbl F. D. Rossini, u gp., Kak Yacte npoekrta 44 American Petroleum Institute Research.
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NpoAYyKTaMU CropaHus ABNAIOTCA ABYOKUCH YrNepo/aa, a3oT, [ByOKUCHL Cepkl U BOAA, BCE B ra3006pasHoOM
COCTOSHUM, C HauamnbHOW TEMNepaTypoil TONNMBA W KACMOPOAA W KOHEUHOW TemnepaTypoii npoayKToB
cropanus 25 °C. Huswyio Tennoty cropaxus’? 0603HauyaloT cumeonomM Q,. Hu3luas u BbICLIAsi TennoTa
CTOpaHUsA CBA3aHBI COOTHOLLIEHNEM

Qn (Hu3was, 25°C) = Qg (Bbicwian, 25°C) — 0,2122-H, ()
rae Q, (hu3was, 25 °C) —  HU3WAasA TennoTa CropaHusi Npy NOCTOSIHHOM aasneHuu, MIbi/kr;
Qg (BbICWIAA, 25 °C) —  BbICLLAA TENNOTa CroOpaHMs Npu NOCTOSAHHOM obbeme, MIK/kr;
H — coaepxaHue sogopoaa B obpasue, % macc.

3.1.3 sHepreTuvyeckun 3kBuUBaneHT (IPdeKkTUBHAA TENNOEMKOCTbL WU BOAHLIA IKBUBASIEHT)
[energy equivalent (effective heat capacity or water equivalent)]: SHepreTnyeckunin 3kBUBarneHT kanopumeTpa
B ApKoynax Ha rpagyc Llenbcua (Ipw/°C).

MpumeyaHne 2 — O3HepreTUYECKWiA 3KBUBANEHT MOXHO BblpaxaTb B JOObIX 3HepreTUdeckux W
TeMnepaTypHbIX eMHNLAX U3MEPEHURA, €CNKN UX UCNOMNb3YIOT ANA BCEX BbIMUCTIEHUA.

3.2 EguHMLbLI U3MEepeHun

3.2.1 Temneparypy u3mepsaIoT B rpagycax Lienbcus.

3.2.2 BpeMsa BblpaxaloT B MUHYTaxX U AECATbIX AONAX MUHYTbl. MOXHO u3MepaTb BpeMsi B MUHYTax
n/unu cekyHgax.

3.23 Maccy uamepsalot B rpammax. Hukakux nonpaBoK Ha B3BELUMBAHME HE MPUMEHSIOT, 3a
UCKIMIOYEHUEM OnpeaeneHus Macchbl 6€H30MHOM KUCNOThI.

3.2.4 3Hepruio B HaCTOSILLIEM CTaHAapTe U3MEPAIOT B AXOYNAX, TENMOTY CrOpaHus — B MErazpkoynsax Ha
Kunorpamm (CM. npumedanme 3).

1 MIx/kr = 1000 [xr. . @

MpumeyaHune 3-Bcucreme CU paamepHOCTb €4UHULLI TENNOTLI cropaHus — JDK/Kr, HO ANSA NpakTU4ecKoro
NPUMEHEHUs TENSTOTbI cropaHnus HedpTAHBIX ToNNuB Gonee yao6Ha kpaTHas eguHuua — MID/kr.

3.2.5 [ina nepecyeTa B APyrue eAMHNLbI MOXHO UCTIOMNb30BAaTh CREAYIOLNE COOTHOLLEHUS:
1 kan (MexayHapoaHas kanopusi) = 4,1868 Oc;

1 Btu (BputaHckas Tennosas eaunuya) = 1055,06 [hx;

1 kan (MexayHapogHas kanopus)/r = 0,0041868 MDidkr™;

1 BTE/cbyHT (Btu/lb) = 0,002326 MIw/kr ",

1 atm =0,101325 MMa.

4 CywHocTb MeToaa

TennoTty cropaHus ONpeaensioT CXKMraHWem B3BeLUeHHOro obpasua B kanopumetpuyeckon bombe B
aTMoccepe Kucnopoga npu KOHTponMpyeMbiX ycrnoBusix. MNoBbiLLeHME TeMNEpaTypbl U3mepsiioT npubopom ¢
MHAWKauWeln TemnepaTypbl, obecneynBaoLLMM NPELM3MOHHOCTb HAcCTosLLero meroga. TennoTy cropaHus
BbIYUCIAIOT N0 TemnepaType, U3MEPEHHON [0, BO BPEMSI U MOCIIE CKUraHUA, C y4eTOM TEPMOXUMUYECKUX
MompaBoOK W MONpaBoK Ha TennoobmeH. MOXHO MCNoOnb30BaThb M3OTEpMMYECKME WNKM aguabaTtuyeckue
KanopumeTpbl.

5 HasHaueHue U NnpMMeHeHne

5.1 TennoTa cropaHusa SIBNAETCA MEPON SHEpruu, noslydaemon U3 Tonnuea, U NO3BONSET OLEHUTb
Tennosyo 3 ekTMBHOCTb 060pyAOBaHNUA ANs BbIPAGOTKM SHEPrMKU MNU TENNA.

5.2 Mo 3TOM npouedype MOXHO BbIMMCIIUTL MACCOBYHO TEMNOTY CropaHus, T. €. TEMNOTYy CropaHuu
eauHuUbl Maccel Tonnmea. Ee 3HaueHne 0COBEHHO BaXKHO ANst TPAHCMOPTHLIX CPEACTB C OFpaHMYEHUEM MO
BECy, TakMx Kak CamOneThbl, CyAa Ha BO3AYLUHOW NOAYLUKE, CyAa HA MOABOAHLIX KPbIMbSX, MOCKONbKY

R [HaHHble (BbIBOA YpaBHEHUI) MoryT BbITk nonyyeHsl nytem 3anpoca B ASTM International nccnepgosarensckoro
otyeTa RR: D02-1346.
Jessup R. S., «ToYHble M3MepeHUs TENNOTEI CropaHns kanopumeTpudeckoit 6omGony, NBS Monograph 7, U.S.
Government Printing Office.
% TouHblit KoahpULMEHT nepecyeTa.
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paccTosiHue, KOTOPOEe TPAHCNOPTHOE CPEACTBO MOXET NMPEOAONETb NPU AAHHOW Macce TONNKUBA, HANPSMYIO
3aBUCUT OT MACCOBOW TENNOTbl CrOPaHUs TONSIMBA M €ro NNOTHOCTMU.

5.3 OObeMHyl0 TennoTy CcropaHusi, T. €. TenrnoTy CropaHusi Ha eauHuLly obbema TONAMBA, MOXHO
BbIMUCNUTL YMHOXEHUEM TENMOTbl CrOPAHUA MACChl HA NIOTHOCTL TOoNnuBa (Macca Ha eauHuly o00bema).
O6beMHas TennoTa CropaHus B OTNM4YWE OT MAacCOBOW TEMMOTbl CropaHus BaXHa ANA TPaHCMOPTHbIX
CcpeacTB C OrpaHuMyeHueM no obbemy, Takux kak aBTOMOOMNM M kopabnu, NMOCKONbKY OHAa CBfi3aHa C
paccTosHUeM, NPONAEHHBIM MeXy NOBTOPHLIMK 3anpaBkamMu TOMMMUBA.

6 Annaparypa

6.1 TpeGoBaHuA K NOMELUEHUIO ANA UCNbiTaHusi, Bombe, kanopumeTpy, pyballke, TepmoMeTpam,
BCMOMOraTensHOMy 000py0BaHUIO NPUBEAEHLI B NPUIOXEHUU A.1.

6.2 MonymukpoaHanuTMyeckue Becbl YyBCTBUTENBHOCTLIO 0,01 Mr (cM. 10.5.1).

6.3 Ananutudeckne Becol AnA 6onbLINX HArpy30K YyBCTBMTENBHOCTLIO 0,05 T (cM. 10.7.2).

7 PeakTuBbl M marepuansbl

7.1 YucroTta peakTuBOB

CneayeTt ucnonbL30BaTb peakTuebl kBanudukauuu Y. 4. a. Ecnu HeT Apyrux ykasaHuii, BCe peakTuBbl
DOMKHbI COOTBETCTBOBATL TpebGoBaHuam cneuudukaumit Komuteta no aHanuTUYeCckuMm peakTuBam
AMEPUKAHCKOrO XUMMUYECKOTO o6u4ecnaa”. Mo>XHO MCnonNb30BaThL peakTUBbl APYron ksanudukaumu, ecnu
YCTaAHOBNEHO, YTO YNCTOTA PEaKTMBA HE CHUXAET TOYHOCTU onpeaeneHua MeToaa.

7.2 YuctoTta BoAabI

Ecnu HeT apyrux ykasaHuii, UCNONb3yloT peakTus Boay He Hwke Tuna IV no ASTM D 1193.

7.3 BeH3onHana kucnoTa

Mepea npuMeHeHnem GEH30MHYIO KUCTIOTY cneayeT CnpeccoBaTh B FPaHyIbl.

7.4 NMpoBonoKa 3aXuraHna

MnatuHoBasa nposonoka avameTtpom 0,127 MM (coptameHT Ne 36), ctanbHas nposonoka Ne 34 no
NPOBONIOYHOMY copTameHTy BpayHa-Llapna unu npoBosioka BbICOKOTO CONMPOTUBAEHUA M3 xpomensa «Cy»,
anvHon 100 mm.

7.5 Nngukatop MeTUNOBbIA KPACHbIN.

7.6 Kucnopop

TexXHU4YECKUn KMCMOPOA, NOMYYEHHbLIA K3 XKMAKOrO BO3AyXa, MOXHO MCNOMb30BaTb 6€3 OYMCTKM.
[Mpenynpexaenne — Knucnopog yckopset cxuranue. (cM. A.3.1, npunoxenue A.3)]. Kucnopoa, nony4eHHbIi
QNEeKTponnu3omMm BOAbl, HEMb3A UCMNOMbL3OBaTb bes OYMUCTKHU, MOCKOJIbKY OH MOXET coAepXXaTb HEKOTOopoe
KonuyecTso Bogopoaa. Foproyne NnpumMecu MOXHO yAanuTb NPONyCKaHWUEM KMCNOpoAa Hajd OKCUAOM Meau
npu Temnepatype 500 °C.

7.7 Camoknewouasacs rneHra

LlennochaHoBas NeHTa LLMPUHON 38 MM, He coaepaLLias Xropa 1 cepbi .

7.8 CraHOapTHbIe PacTBOPbLI WeNoYun

7.8.1 PacrBop ruapokcuaa HaTpusa 0,0866 H.: pactBopsoT B Boge 3,5 r ruapokcuaa Hatpus (NaOH) u
[OBOAAT MONyYEHHbIW pacTBop A0 obbema 1 am’. [Mpenoynpexpenue — Eakoe sewecrso. MoxeTt ObITh
MPUYUHOW CUMBHBIX OXOrOB M CNenoTbl. Mpu cnuwKom B6bICTPOM CMELUMBaHUM C BOAOW npoucxoaut BypHas
peakuus ¢ BblgeneHnem Tenna (cMm. A.3.2, npunoxexue A.3)]. CtaHgapTtusauumio 0,0866 H. pactBopa NaOH
NPOBOAAT NO kMcnoMy dranarty HaTpus B cootBeTcTBUM ¢ ASTM E 200 unm anbTepHaTUBHLIM CNOCOGOM.

7.8.2 PactBop kapboHata Hatpus 0,0725 H.: pacrBopsiooT 3,84 r Na,CO; B BOAE M JOBOAAT
NonyyYeHHbli pacTeop 40 obvema 1 oM.

R Reagent Chemicals, American Chemical Society Specificatios, American Chemical Society, Washigton, D.C.
(Xumudeckune peaktusbl. Cneuyudomkauyma AMepukaHcKoro xumudeckoro oblyecTtsa, BalumHrtoH, okpyr Komymbus).
MpesnoxeHWs nNo nNpoBepKke peakTUBOB, He BXOASALLMX B CNMCKU AMepUKaHCKOro Xxumuyeckoro obujectsa — cM. Analar
Snandards for Laboratory Chemicals, BDH Ltd., Poole, Dorset, U.K. (MncTble o6pasubl 4ns nabopaTopHbIX XMMUKaTOB),
a Tarke the United States Pharmacopeia and National Formulary, U.S. Pharmacopeial Convention, Inc. (USPC),
Rockyville, MD. (Gapmakones CLLA 1 HauuoHaneHbIA hapMaKkonoruiyeckuii cnpaBoYHMK).

CranfapTHblii obpasel 39i moxHo nonyynTb B National Institute of Standards and Technology, Clopper and
Quince Orchard Roads, Gaithersburg, MD 20899.

9 MpuBeaeHHLIM TPeBOBAHUAM COOTBETCTBYET LennogaHoBas neHta Scotch Brand No. 610, KOTOpylo MOXHO
nony4uts 8 3M Co.
4



rocT 33299-2015

7.9 CraHpapTtHbii  obpasey 2,2,4-TpuMeTuNnNeHTaHa (u300|craHa)1). [MpeaynpexaeHne —
UpesBbi4aiHO BOCNNAMEHSAEM, BpeAeH Npu BAbIxaHUW. [lapbl MOryT BocnnameHATbCA (cMm. A.3.3,
npunoxexune A.3)].

8 NoproroBka annapaTtypbl

8.1 YcTtaHoBKa annapatypbl

YcraHaBnuBalT TEPMOMETPbI B COOTBETCTBMM C PEKOMEHAALUSIMU W3FOTOBUTENSA KanopumeTpa.
YCTaHaBnMBAaIOT CTEKNSAHHbIA >KUAKOCTHLIN TEPMOMETP Tak, YTOObl €ro Lapuk pacnonarancs B LEHTpe
cocyaia, U pacnonaraioT YyBCTBUTENbHBIN NEMEHT TEPMUCTOPA NpMONU3NTENBLHO B CepeanHe pesepsyapa
Lwapuka TepMomeTpa. Kaxabiin pa3 npyu ucnonb30BaHMM kanopuMeTpa cneayet ob6ecneuntb OAHY U Ty e
rnybuHY MNOTPY>XEHUSA STUX 3NEMEHTOB. YCTaHaBMMBAIOT TEPMUCTOP B BOASAHYI pybaluky, norpyxas
YYBCTBUTENbHbIA 3MEMEHT Ha Ty e camyio rmybuHy. [ins onepaTtuBHOro HabnioaeHua 3a temnepaTtypou
MomnesHo, HO He 006s3aTenbHO, UMETb CTEKNSAHHbIE >XUAKOCTHbIE TEPMOMETPLI, Kak B COCyae, Tak U B
pybaiuke. TepMUCTOPbI MOXHO NPUKPENUTb K 3TUM TEPMOMETpPaAM C MNOMOLUBIO NeHTbl. MpukpennsaeT
TEPMUCTOPLI K TEPMOMETPaM TakuM 06pa3oM, UTOObI YYBCTBUTENbHBIE SNEMEHTbI HAXOAUNMUCL B CepeanHE
pesepByapa Lapuka TepMomeTpa. Pesepsyapbl Liapuka TEPMOMETPA M YYBCTBUTESNIbHLIE INEMEHTbl He
OOIDKHbI KacaTbcsi 6oMObI, COCyAa Unm BOAAHOW pybalLuku.

8.2 Cucrtema ynpaBrneHua pybawkm kanopumMeTpa u BCnoMorarenbHoe o6opyaosaHue

PerynupyioT cuctemy ynpaeneHuss pybaiwku, knanaHbl, oborpeBatens M T.A. COMMAcHO
pekoMeHaaumsIM M3roTOBUTENSI KanopuMmeTpa.

9 KannbpoBka

9.1 DHepreTMYeCKUi IKBUBAJSIEHT KasiopuMeTpa

B kauecTBe nepBMYHOrO CTaHAapTa ucnonb3yoT 6eH3olnyio kucnoTy (Mpeaynpexaenue — Kucnopoa
CUMbHO yckopsieT cropaHue, cM. A.3.1). Maccy obpa3sua BbiOupaloT Takum o6pasom, 4TobObl NOBbILLIEHUE
TeMmnepaTypbl OblO0 NPUONU3UTENBHO 3KBUBANEHTHO U3MEHEHUI0 3Heprum, pasHomy 30000 k. CHauana
onpeaensiloT 3HepreTUYECKUii SKBUBANEHT Kak cpejHeapuMeTUYecKkoe 3HaYeHue LWecTu onpeaeneHun ¢
UCNONb30BaHNEM OEH30MHOW KUCIOTbl B TEYEHME HE MEHEE TPEX AHEN.

9.1.1 OTHOCUTENbHOE CTaHAapTHOE OTKMOHEeHne RSD ans wectu onpeaeneHuit AOMKHO ObiTb paBHO
unn meHee 0,1 %. B npoTUBHOM cny4ae NPOAOIKAIOT ONpeaenieHne A0 TEX MOp, MOKa ANs LUEeCTU
onpeaeneHuin He GyaeT nony4eHo 3HavyeHne RSD, paBHoe unu meHee 0,1 %. Ecnu Takasi npeyu3noHHOCTb
He JOCTUrHyTa, NPOBEpAIT MPOLEAYpPY, KPUTUYHOCTbL U3MEPEHUI, MexaHnyeckue npoueaypbl — BCE, YTO
MOXET MOBNUATb Ha pas3bpoc pesynbTaToB. [1ocne yCTaHOBMNEHUS 3HAYEHUS SHEPTETUHMECKOTO SKBUBANEHTa
NpoBepSAOT KanubpPOBKY C WCNONMb30BAHMEM OEH30MHOW KUCMOTbl €XEAHEBHO WNM 4vepe3 OAWH AEHb
UCMbITAHUIA, CpPaBHMBasS CO CpeaHeapudPMETUYECKUM 3HAYEHUEM TMOCNEAHUX LUECTU OonpeaeneHuin,
UCMONb30BaHHbIX AMNS MOMYYEHUS IHEPreTUYEecKOro SKBMBANEHTA, Moka MOCneAHWe LIeCTb onpeaeneHuin
OyayT UMETb OTHOCUTENbHOE CTAHAAPTHOE OTKNOHEHWe, paBHoe unu mexee 0,1%.

9.1.2 Mocne 3ameHbl noboi getanu 06OpyaOBaHUA UMW NPU U3MEHEHWM NpoLEeAypbl KanubGpPoBKY
BbIMOMHAT NOBTOPHO. OnpegeneHne npoBogAT B COOTBETCTBMM C pasgenom 10. Onpeaensior nonpasky
ana asotHou kucnotel (HNO3) B cootBeTcTBun ¢ 11.3 no dopmyne

W= (Qum + ey)/Af, ®3)

rae W — sHepreTuyeckuii SkBUBaneHT kanopumetpa, [hx/°C;

Q, — TenmnoTta cropaHusa OEH30MHOW KUCMOThbl, [DK/T, BbIMMCNEHHaAst MO CepTUULUUPOBAHHOMY
3HAYEHMIO Ana cTaHgapTHoro obpasua 39i, k[k/r. 3HayeHnsa B DK/r nonyyalT YMHOXEHUEM 3HAYEHUN B
kx/r Ha 1000;

m — macca 6eH30MHOW KUCNOThI, T;

€4 — nonpaeka Ha TennoTy o6pa3oBaHust a30THON KUCNOThI, [DK;

At — CKOPPEKTUPOBAHHOE 3HAYEHME MOBLILLEHUS TemnepaTtypbl, °C, BbluucneHHoe no 11.1 u 11.2.

MpumMmedaHue 4 — [ns NpoBepkN SHEPreTUYECKOrO SKBUBASIEHTa CUCTEMbI, UCTIONb3YIOWeld HU3KOKMNALLME
TOMMMBA, MOXHO UCMONb30BaTh 2,2,4-TPUMETUNNEHTaH.

MpumedyaHue 5 — TennoTy, BbAENAILYIOCA NPU CropaHWM cTaHgapTHoro ofpasua, YMHOXalT Ha
crneayroLwmin Koa@ULUMEHT (CM. MOHorpaqwno1 , ¢.12):

" CranpapTHblit 06pasel; Ne 217b MoxHo nonyuuTb 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(t — 25)], @)

rae P — ucxogHoe abconioTHoe aaBneHue kucrnopoaa, MMa, npu Temneparype ¢,
m — macca 6€H30MHON KUCTOTI, T;
V = BHyTpeHHUi 06beM GOMBbI, AM;
M,, — macca Boabl B 6ombe 10 cxxuranus, r;
t—Temneparypa, 3apmKCUpOBaHHAsA B KOHLIE peakLmm cropaHus, °C (KoHeYHasi TemnepaTtypa KanopumeTpa).
9.2 TennoTta CropaHnMa CaMmOKIIeOWENCS JIeHTbI
OnpeaensailoT TENnoTy cropaHusi NpubnuanTensHo 1,2 r caMOKNeLWencsa neHTol no pasgeny 10, He
BBOAA obOpaseu. MpoBoaAT He MeHee Tpex OMpPeAerieHni U BbIMUCHAIOT TENNOTY CropaHua Quy, K/, no

¢opmyne

Qpst = (AW - e1)/a, ®)
rae At —  CKOppEeKTMpOBAHHOE NOBbiLIeHUE TeMnepaTypsl, °C, BblunMcreHHoe no 11.1 unun 11.2;

w —  JHepreTUYecKuii SKBUBANEHT kanopumetpa, Ihx/°C;

e — nonpaska Ha TennoTy obpasoBaHus a3oTHo kucnoTol (HNO3), Ik;

a —  Macca CaMOKIeloLEenCs NEHTHI, T.

9.2.1 Bbluucnaiot cpegHeapudmeTuyeckoe saHadyeHue onpeaeneHuin. MoeTopHO onpeaensaioT TennoTy
CropaHus neHTbl, Korga Ha4nHaKT HOBYIO KaTyLLKY.

10 NMpoBepgeHne ucnbiTaHMN

10.1 BkmioyaloT annapar. BbiNnonHAIOT BCe aneKTpuyeckue COeAUHEHUS U OTKPLIBAIOT NUHUIO NOAaYU
BOAbI.

10.2 MNepen npoBeAeHMEM UCTILITAHUSA cneayeT yoeauTbes, 4to bomba 1 BCe ee aetanu cyxue.

10.3 Otmepsior 100 MM 3ananbHOW NPOBONIOKM U MPUCOEAMHSIOT €€ K anekTpogam 6oMObl, 06pa3ys
U-o06pa3sHyto netrnto.

10.4 Beoasat B 6omby nunetkon 1,0 oM’ BOAbl U HAKPbLIBAIOT YACOBbLIM CTEKNOM.

10.5 Macca o6pasua

10.5.1 B3BelumBaloT Turens Ans 06pasua Ha noslyMUKPOAHaNUTUYECKUX Becax C TOYHOCThIO Ao 0,01
Mr. PaameLualor KyCoK CamOKIEIOWENCsi NeHTbl (CM. npumedaHne 6) noBepx Yallku, NIOTHO NPUKUMAIOT U
obpesaloT ee no kpato ne3suemM 6puTBbl. PasMeLLaloT CROXEHHYI0 NONOSam NONOCKY NEHTbI pasmepomM 3x12
MM B LEHTpE AMCKa U NPUKIIEUBAIOT, OCTABMAA €€ YacTb HENPUKNEEHHOW. B3BelumBaloT TUrens C NEHTON.
CHMMAIOT TUrenb C BECOB LUMNLUAMM (NMUHLETOM). 3anonHAIT 06pa3yoM WnpuL Anst NOAKOXKHBIX UHLEKLUNA.
O6bem ofpasua V, oM, HeOBXOAMMbIA AN MOMYYEHUS MOBLILLIEHUS TEMNEPATYpPbl, SKBUBANEHTHOM
N3MEHEHMIO SHepruu, pasHon 30000 [k, BLIMMCAAIOT No hopmyre

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

rae W — sHepreTuyecknini SkBMBaneHT kanopumMeTpa, x/°C;
Q — npubnuanTensHasa TennoTta cropaHus o6pasua, MIx/kr;
D — nnoTHOCTL 06pasua, r/em°.

MpumevyaHue 6 — [na obpasLoB ¢ OTHOCUTENLHO BLICOKOW TeMMnepaTypoli KUMEHUS, Hanpumep HeneTydue
peaKkTUBHbIE TOMMMBa TUMa KepocuHa (C TemnepaTypod Hadvana kuneHus cabile 180 °C), caMOKMeroWyoca NeHTy
MO>XHO HE UCMOJb30BaTh.

10.5.2 BeogaT obpasey B Turenb, NpoKanbiBas WrNON AWCK NEHTbl B TakOM MecTe, 4YTOoObI
HEMNPUKMEEHHbIN KOHEL, NEHTbI MOr 3aKkpbiTb MPOKOM U Cherka nNpwkUMalT NEHTY MeTannuyeckum
wnateneMm. CHOBa B3BELUMBAIOT Turenb C feHTOW U obpasuyom. CobnogalT OCTOPOXHOCTb NpU
B3BELUMBAHMKN U 3AMONTHEHUM U HE KACalTCsA TUMMA M NEHTbl nansbuamu. NMoMewaT TUrens B U3OTHYTbIN
3MEeKTPOoA W pasMeLlaloT 3ananbHyl0 NPOBOMOKY Takum o6pasom, 4ToObl LEHTpaneHas 4acTe NETnu
Kacanacbk LEHTpa AucKka fMeHTbl.

10.6 COopka 6O0MObI

CobupatoT 6omBY M HaAeXHO 3aTArMBaOT KPbIWKY. CoeanHsioT BomBy C KMCNOPOAHbIM GannoHoOM u
MEANEHHO BBOAAT KUCNopoa A0 AocTwxeHust gaenenusa 3,0 MMa (30 atm). He cnepgyet npoaysatb GomOy
AN yaaneHus 3axsadveHHoro sosgyxa. OtcoeauHsaloT 6omBy oT kucrnopoaHoro GanmnoHa, BO3BpaLLAOT Ha
MECTO KpbilLKy KnanaHa. (MpeaynpexaeHne — MoxeT Npous3oiiTu CunbHbIi B3pbIB). Cneayet cobniogaTe

D Jessup R. S., «ToYHblE M3MepeHWs TennoTsl CropaHus KanopuMeTpudeckoii 6omBoii», NBS Monograph 7, U.S.
Government Printing Office.
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OCTOPOXHOCTb U He neperpyxarb 6omby. Ecnu gasnexwne kucnopoga, BBeAE€HHOro B 6omMOy, cnyyanHo
npesbicuT 4,0 MIMa, He NPUCTYNAIOT K NpouUeaype CXKUraHusi, T. K. MOXET NPOU3OWUTU CUMbHbLIN B3PbIB C
paspyweHueM G0MObl. Pa3beauHsIiOT COeAWHEHWA W BbINYCKAlOT ra3 B 0OblMHOM nopsake. Ob6paseu
YTUAN3UPYIOT.

MpumedvyaHue 7 - MoxHo ucnonb3oBaTk faBfieHne B guanasoHe oT 2,5 go 3,55 MIla npu ycrosuu, 4To Bce
UcnbITaHUsA, BKIOYas cTaHaapTu3aLuio, BEINMOMHAT NpU O4HOM U TOM Xe AaBrneHun.

10.7 Boaa kanopumeTpa

10.7.1 YcraHaBnuBalT TemnepaTtypy BoOAbl B KanopumeTpe. BblGop TemnepaTypbl BOAbI,
yCTaHaBnNuBaemoi nepes B3BeLUMBaHWEM, 3aBUCUT OT paga (pakTopoB, BKOYAA TEMMEPATYPy OKpY>XatoLLen
cpeabl, Tpebyemylo HadanbHylo TemMnepaTypy UCMbLITAHWUA U OTHOCUTESIbHbIE TEMNNOEMKOCTU KanopumeTpa,
BoAbl U 6oMObI. He cyulecTByeT yCTaAHOBJIEHHOrO npasuna Bbibopa TeMnepaTypbl, HO OnepaTtop MOXeT
BbiOpaTb COOTBETCTBYIOLLYIO TEMIepaTypy OMbITHbIM NYTEM C y4E€TOM YCINOBWUIA KOHKPETHON nabopatopun u
annapaTtypsl. B kayecTtse pykoBoacTBa Ans BbIGopa TeMnepaTypbl MOXKHO MCNOSIb30BaTh:

- ANA U30TepPMUYECKOro MeToaa — 01 3,0°C no 3,5 °C Hmxe TemnepaTypbl pybaLuku;
- Ana agnabartuyeckoro metoga - o1 1,5°C go 1,8 °C Huwxe TemnepaTypbl OKpyxatoLlen
cpeabl.

10.7.1.1 N3onepubonuyeckuini metoq

YcTanaBnuBaloT Temnepartypy Takum obpasom, 4tobbl nocne cOopku kanopumetpudeckon 6omObl u
cocyaa TemnepaTtypa Obina Ha HECKOSIbKO AecATbiX Aoneil rpagyca Hwke Tpebyemon HavanbHoOM
Temneparypsbl.

10.7.1.2 AguabaTtuyeckuii metoa,

YcraHaBnuBaloT Temnepartypy Takum obpa3om, 4ToObl HadanbHasi TeMmneparypa onpeaeneHus no
BO3MOXXHOCTWU COOTBETCTBOBANa (PUKCMPOBAHHBLIM 3Ha4YEHUSIM. KOHTPONUPYIOT CpefiHIo TeMneparTypy Bcex
onpeaeneHuin ¢ TOYHOCTLIO He MeHee + 0,5 °C u noBbILWEHWE TeMmnepaTypbl Ans BCEX onpeaerneHun ¢
TOYHOCTLIO A0 + 0,3 °C.

10.7.2 Cocya kanopumeTpa B3BELUMBAIOT C TOMHOCTbLIO A0 + 0,05 r HA aHanUTUYEeCKux Becax Ans
Harpy>xeHHoro pexwvma. llocne nepBOHa4YanbHOrO ONpPeAeneHWa MacCbl CyxOro cocyaa ee cneayet
nNpoBepATL nepuoanyecku. 3anonHatoT cocya ot 2000 ao 2100 r BOALI U CHOBA B3BELLUMBAIOT C TOYHOCTLIO
80 0,05 r (cm. npumeyaHue 6). ToYHOE KONMYECTBO BObl HEBAXKHO, €CNKU €€ AOCTAaTOYHO, YTOObLI NONHOCTbLIO
NOKpbITb OOMOY 1 ee geTanu, HO AN KaX4oro onpeaeneHnsa OHO JOIMKHO ObiTb OANHAKOBLIM.

MpumMeyaHue 8- MaMeHeHMe Macchl BoAbl B COCYAe KarlopuMeTpa 13-3a UCMapeHns nocrie B3BeLUMBaHMUiA
BIIUSIET Ha SHEpreTUMecKWUi SKBMBamneHT. BrusHWe STOW MOTEpu HesHauuTEeNbHO M UM MOXHO npeHebpedb, ecnu
npoueaypy pasmMelleHns 6ombbl B cocyae, 3aBeplUeHNss MOHTaXa CUCTEMbI BLIMOMHSAOT OfHUM U TEM e cnocoboM U 3a
OAHO Y TO Xe BpeMs, Kak ANs KanMGpOBOYHEIX UCMBITaHWIA NPYU 3MEPEHUU TENOTI CropaHus.

10.7.3 Cpasy nocne B3BELUMBAHMA MOMELLAOT COCyA B pybawky Kanopumerpa, OCTOPOXHO
ycTaHasnueawT 6omby B COCyd M COEAMHSAIOT Lenb 3aXuraHusi. 3akpbiBalOT KanopuMeTp KPbILLIKON U
OrnycKarT TEPMOMETPbI U TEPMUCTOPSI.

MpumevaHue 9 — Bomby cneayeT onyckaTb B KarlopuMETp, He kacasicb Nnanblamu Bogbl. Ans 3aToro
UCMOnMb3YyT KPHOYOK, Ha KoTopbld nogBeluvBatoT 6omOy, KOTOpLIA nocrne ycTaHoBkM 6omBbl B cocyae kanopumeTpa
MOXHO yAanuTb. MOXHO MCMNONb30BaTb KPHOYOK, W3rOTOBMEHHBIA W3 Kycka MaTyHHOro CTEepXHSA AUaMeTPOM NpPUMEPHO
1,6 MM. Kproukn Ha KOHL@X CTepXKHS BCTaBMSIOT B OTBEPCTUS Ha MPOTUBOMOMNOXHLIX CTOPOHAX 3aBUHYMBaOL|eCH
Kpbilk BoMBbl M yfansoT nocne yctaHoBkM 6omBbl Ha MecTo. [pu W3MEPEHWN SHEPreTMYEcKoro 3KBUBaNeHTa U
TennoTkl CropaHus OYeHb BaXHO BLINOMHATL BCe Npoueypbl UAEHTUYHBIM CIOCOGOM.

10.8 Mpoueaypa nsonepucéonuueckoro meroaa

10.8.1 BkroyaioT anekTpoaBuratenb MELLAnkKM U KOHTpOnnep Ha oborpes pybaluku, 4ToObl 4OBECTU
TemnepaTtypy Boabl B pybawwke Ao 28 °C. CHUMAIOT NoKasaHusl BPEMEHU U TEMNEPATYPbl B TEYEHME 25 MUH,
BKMIO4aOLWMX TpU nepuoaa.

10.8.1.1 HavanbHbil nepuog — npuMepHO OT 6 A0 9 MMH, B TE€4YEeHUEe KOTOPOro U3MEHEHUe
TemnepaTypbl NPOUCXOAUT UCKMIOYUTENBHO U3-3a TENMOBLIX MOTEPL U TENNOTHI NepeMeLUMBaHUS.

10.8.1.2 CpeaHuii nepuoa — npumepHo 12 MuH, B ero Havyane obpasey B 6ombe BocnnaMmeHsieTcsi, B
TeYyeHne I3TOro nepuoaa W3MEHEeHMe TemnepaTypbl MPOUCXOAUT rfaBHbIM 00pa3oM 3a cyeT Tenna,
BbIAENAIOWErocs Npu peakuuu oxuraHus B 60mMOe M 4aCTUYHO M3-3a TENNOBLIX NOTEPb U TEMMOTHI
nepemeLnBaHus.

10.8.1.3 3akniouutenbHbin nepuod — oT 9 A0 11 MUH, B TeYEHUE KOTOPOro M3MEHEHMe TeMnepaTypbl
NPONCXOAUT TOMbKO W3-3a TENMOBLIX NOTEPb U TENMOThI NEPEMEeLUMBAHUSA.
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10.8.2 BblaepxuBaloTr Bpemsi, Tpebyemoe AN AOCTWXKEHUSI HaAyanbHOW TeMnepaTtypbl BOAbl B
KanopumeTpe, 3aTéM CHUMAIOT U PErMCTPUPYIOT NOKa3aHUA BPEMEHU U TeMNepaTypbl HaYanLHOro nepuoaa.
B TeueHue HayanbHOro nepuoja, Korga CKOpPOCTb MOBLILLEHUSI TeMnepaTypbl MOCTOSIHHA, KOHTPOMUPYIOT
Temneparypy ¢ uHtepsanoMm 1 mMuH. HayanbHaa TemnepaTypa UMeeT Bcera OAHO U TO >Xe 3HayeHue,
onpeaeneHHoe No pe3ynbTatam KanmbpoBOYHbIX UCTILITAHUNA.

10.8.3 lNocne AOCTMXXEeHUA TEMNEPATYPbI 3AXKUraHus NoapKUraloT obpasel, 3aMblikasi LiENb 3aXXKUraHus C
MOMOLLbIO MIIAaBKON NPOBOSIOKM B BOMOe HaXxxaTueM KHOMKU Ha 6noke 3axuraHus. Cpasy 4OIKHa 3aropetbes
CuUrHanbHas namna, u Temneparypa AOSbkHa HayaTbh MOBbLILIATLCA NpUMepHO 4vepe3 15 ¢. Ecnu uenb He
3aMKHYTa UNu OCTaeTCs 3aMKHYTOM, UK TeMneparypa He HauMHAET NOBLILLATLCH, UCMLITAHUE NMPEKPaLLAoT.
Mocne cropanua obpa3ua M B TeYyeHue CpedHero nepuoja, korga Temnepatypa ObICTPO MNOBLILWAETCH,
Temneparypy usmepsaior ¢ uHtrepsanamm 30 c. [NpumMepHo yepes 3 MUH CKOPOCTh MOBbLILLEHUA TEMNepaTypbl
OyaeT nagatb, U NOKa3aHWUsa TeMNepaTypbl MOXKHO CHUMAaTb C O0MbLUE TOYHOCTbIO. [ToKa3aHms NpoaoMKaoT
CHUMAaTb 0 YCTAHOBMEHUS MOCTOSAHHOW CKOPOCTU U3MEHEHUS TeMnepaTypbl B TeYEHUE He MeHee 10 MUH.
lMokasaHua, KOTOpbIE PEruCTpUPYIOT NOCIEe YCTaHOBMNEHUS MOCTOSAHHON CKOPOCTU M3MEHEHUA TeMNepaTypbl,
COCTaBNSAIOT 3aKNIOYMTENbHbLIM Nepuog,.

Il pnmMedaHne 10 — B TeueHne HauanbHOro U 3aK4UTESNLHOro nepuoaoB nokasaHuA TepMoMeTpa cnegyet
CHUMaTb C MaKCMManbHOW TOYHOCTLIO, T. K. o6u4a;| Npeunu3snoHHOCTL onpepeneHna 3aBUCUT OT TOYHOCTU M3MepeHMl71
TemnepaTypbl. B TeuyeHue cpefiHero nepuoga us-3a oveHb BbICOKOW CKOPOCTU MOBLILEHUSA TemnepaTypbl HEBO3MOXHO
CHUMaTb MoKa3aHWs C TaKoW Xe TOYHOCTbIO, KaK B TEYEHUE Ha4anbHOro U 3aKoYUTENBHOro nepuoaos. MokasaHus
cpeaHero nepuoa UCNOsib3yKT TOMTBKO ANA BbIYUCIIEHUA He3HauYUTeNLHOW nonpaBKK Ha TersioBblie NnoTepu n TennoTy
nepemMeLllnBaHuA.

10.9 Mpoueaypa aguabaTnyeckoro Meroaa

10.9.1 BknoyaloT anekTpoaBuraTernbs MeELUANKU W KOHTponnep kanopumeTtpa. [Ona npuseaeHus
TeMmnepaTtypbl pybaLlku B TOYHOE COOTBETCTBME C TEMMNEepPaTypol COCyAa UCMONb3YIOT BKIIOYATENb PYYHOrO
KOoHTponsa. ObecnevnmBaloT aBTOMATMYECKUI KOHTPOSMb TeMnepaTypbl KOHTPOMNEpOM U BbiaepxusaloTt 15
MUH AN 4OCTUXKEeHUS1 paBHOBeCUA. B 9TOW TOuKe, a Takke B KOHEYHOW TOYKE aBTOMATMYECKU PErynupylor
TeMmnepatypy pybawwku JO TemnepaTypbl COCyaa MMM HEMHOro Hwxke (He Gonee 0,005 °C). CHumaiot
nokasaHuma ¢ uHTepeanamMmum 1 MWH 4O NONyYEHMA TPEX MOCTOSIHHBLIX MNOCNEeAOBaTenNbHbIX MOKa3aHWUM.
MomxuratoT obpasel, HaxuMasa Ha KHOMKY Onoka 3axuraHua. Cpasy AOMmKHa 3aropeTbCsl CUrHanbHas
namna, M TeMmnepatypa AOShKHA HayaTb MOBLILWIATLCA MPUMMEpPHO 4vepe3 15 ¢ (ecnu Temnepatypa He
HauyMHaeT NOBbLILATLCA, UCTbITAHWE NpeKpaLaroT). CUMTLIBAIOT U PErUCTPUPYIOT HavYanbHyI0 TeMnepaTtypy ¢
TOYHOCTbIO A0 0,00005 °C.

10.9.2 Yepes 6 MWUH NOCME 3aKUraHUA CHUMAIOT MOKasaHMe Temnepatypbl ¢ uHTepsanom 1 MUH 80
MOMy4EHUA Tpex nocreaoBaTenbHbIX MOCTOAHHbLIX 3HavyeHWn. PerucTpupylor 3HayeHue KOHEYHOW
Temneparypbl C TOMHOCTbLIO A0 0,0005 °C.

10.10 AHanu3 coaepXMmMoro 6omobI

10.10.1 BbIKMIOYMAOT KOHTpOMMEp M Meluanky, BblHMMaloT GoMOy M3 kanopumerpa. OTKpbIBAOT
uronbyatbin knanaH u obecneumBaloT BbIXOZ rasa G MOCTOSIHHOW CKOPOCTbIO TakuM 0oBpasom, uTobbl He
MeHee yeM 3a 1 MWUH CHM3UTbL JaBneHue 40 aTMocdepHoro. OTKpbiBalOT 6OMOY U BU3yasribHO OLIEHMBAIOT
MONHOTY CcropaHusi yrnepoga. PesynbTaT He yuyMTbiBalOT npu OBHapYyXeHUM CrefjoB HECrOpeBLUEro
yrnepoga. MpoMbIBalOT BHYTPEHHIOK NMOBEPXHOCTH GOMObI, B TOM YACNE SNEKTPOAbI U TUrenb Anst obpasua,
TOHKOI CTpyei BOAbl U KONIMYECTBEHHO COOUPAIOT NMPOMbIBHLIE BOAbI B KONBy SpreHmMeliepa BMECTUMOCTbIO
500 cm’. Mcnonb3yloT MUHMMAarbHOE KONMMYECTBO BOAbI AN NPOMbIBAHUSA, XenaTtensHo He 6onee 300 oM.
TUTPYIOT NPOMBIBHbIE BOAbI CTAHAAPTHLIM PACTBOPOM LLEMNOYM, UCMOSb3YS MHAMKATOP METUIIOBbLIN KPACHbIN.

10.10.2 OnpeaensaoT coaepxxaHue cepbl B 06pasue ¢ TouHoCTbio 4o 0,02 % no ASTM D 129, ASTM D
1266 (IP 107), ASTM D 2622, ASTM D 3120, ASTM D 4294 unu ASTM D 5453 B 3aBMCMMOCTM OT
nety4yectu obpasua.

10.10.3 Mpu mcnonb3oBaHWM NPOBOSIOKM U3 Xenesa unm xpomensa «C» yaansoT u usMepsiiotT ANMHY
CMOXEHHLIX 4YacTell HecropeBLUEn MPOBOMOKU 3aXUraHust W BblYMTAOT MOSTyYEeHHOE 3Ha4yeHue wus
nepBoOHaYanbHON ANUHbLI NPOBOMOKK. 3anMCLIBAIOT Pa3HOCTb Kak M3PacXoA0BaHHYIO NPOBOJIOKY.
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11 BbluucneHumn

11.1 U3onepnbonuyeckuin MeToa NOBbIWEHUA TeMNepaTypbl
Mcnonb3yss AaHHble, nonydeHHbie no pasaeny 10, cTpoar rpaduk 3aBUCMMOCTM TemnepaTtypbl OT
BPEMEHU U BbIMUCTISIIOT CKOPPEKTMPOBAHHOE NOBbILLEHWE TeMnepaTypsl At, °C, no dopmyne
At=ti—ti—ri(b-a)—r2(c-b), ™
rae & — Temnepatypa npu BpemeHu ¢, °C;
t — TemnepaTypa npu BocnnameHeHum, °C;
ry = CKOPOCTbL MOBLILUEHMA TEMNEPATYPbI B HAYanNbHbLIN Nepuoj A0 BoCnaMeHeHus, °C;
b — Bpems (c TouHOCTbIO A0 0,1 MUH), KOraa NOBbILLEHNE TEMNEPaTypbl gocTuraet 63 % ot obero
3HaAYEHUS, MONYYEHHOTO rpadMyeckn U NyTem BbIYUCNEHNS;
a — BPEMS 32XXUraHUsi, MUH;
C — BpEMs Hayana KOHEYHOro nepuoja, B KOTOPOM CKOPOCTb W3MEHEHWs TemnepaTtypbl CO
BPEMEHEM CTAHOBUTCS MOCTOAHHON;
> — CKOPOCTb NOBbLILLEHUA TEMMEepaTypbl BO BPEMS KOHEYHOro nepuoaa, °C.

11.2 Agua6aTuyeckuii MeTo[, NOBbIWEHUS TeMNepaTypbl
BblUMCRAIOT CKOPPEKTUPOBAHHOE MOBLILLEHME TeMnepaTypbl Af, °C, UCNONL3YA AAHHbIE, NONYYEHHbIE
B COOTBETCTBUM C pasaenom 10 no opmyne
At=t—t, ()

raoe & — KOHeYHasi paBHOBECHasa Temnepartypa, °C;
t — TemnepaTtypa npu BocnrnameHeHuu, °C.

11.3 Tepmoxummnyeckue nonpaBkm (CM. npunoxeHue A2)

[nsa kaxaoro UCNbITAHWUA BbIMUCTISIIOT CNEAYIOLLME MOMPAaBKK:

- @4 — nonpaBka Ha TennoTy obpasoBaHusi aszoTHou kucnotbl (HNOs) J, paBHas o6Gbemy (CM3)
ctaHgaptHoro 0,0866 H. pactBopa NaOH, u3pacxofoBaHHOIO Ha TUTPOBAHUE, YMHOXEHHOMY Ha 5;

- e, — nonpaska Ha Tennoty obpa3oBaHusi cepHou kucnotol (H,SO,) J, paBHaa uucny 58,6,
YMHOXEHHOMY Ha cogepxaHue cepbl B 00pa3sue (%) n Ha maccy obpasua (r);

- €3— NomnpaBkKa Ha TENNOTY CropaHnA SIMNKON NEHTbl J, paBHAA Macce NUNKOW NeHTbl (), YMHOXEeHHOW
Ha TennoTy cropaHusa neHTbl (Ix/r);

- @,— NMOMNpaBKa Ha TENNOTY CropaHMsA NPOBOMOKK ANA 3axuraHus J, pasHas yucny 1,13, yMHOXEHHOMY
Ha ANWMHY WU3Pacx0AO0BaHHOW XEne3HoW npoBonoku (MM), unu 4ducny 0,96, YMHOXEHHOMY Ha AnUHY
n3pacxo0BaHHOI NPOBOMOKK 13 Xpomensa C (Mm).

11.4 Bbicwiaa Tensiota cropaHus

BbluncnsioT BbICLYIO TENNOTY CropaHus no opmynam:

Qq (Bbicwwasn, t °C) = (AtW - e1 — e,— €3 — €4)/1000M; 9)

Qg (BbicLas, 25 °C) = Q4 (Bbicwas £ °C) + A (t - 25), (10)

roe Qg (Bbicias, t °C) - BbiCLLAs TennoTa cropaHus npu MOCTOSAHHOM o00beme WU
KOHEYHOI TemnepaType ucnoitanus, MIDK/Kr;
At - CKOPPEKTUPOBAHHOE NOBbILLEHUE TEMMEpaTypsl, °C;
w - QHepreTUYeCKnii SKBUBaANEHT kanopumetpa, i/ °C;
€1, €7, €3, €4 - nonpasku, npuBeaeHHble B 11.3;
- mMacca obpasua, r;

Qg (BbICLLIAS, 25 °C) - BbICLLIAsA TENnoTa CropaHus Npu NocTostHHOM 06beme, MIw/kr;

- nonpaBouHbIf ko3dhpuumnent, MIx/kr °C, AnNA KOPPEKTUPOBKU
OT KOHEYHOW TemnepaTypbl cropaHua pgo 25 °C (cwm.
MoHorpaduio”’, ¢.16); 3HaueHus koapduLMeHTa A npuBeaeHbl
B Tabrnuue 1;
t - KOHeYHas TeMnepartypa cropaHus, °C.

D Jessup R. S., «TOUHbIE M3MEPEHUSA TEMMOTHI CropaHust KanopumeTpudeckoit Gombor», NBS Monograph 7, U.S.
Government Printing Office.
9
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Tabnuuya 1— 3HayeHue kKoapduumueHtTa A

Q (BIT\IAC;E/?(,F tC), A MIK/-°C Qg(Bb’\I/(I:EluM?/;II(;' £C), A, MOx/kr-°C
43,00 0,00157 45,75 0,00271
4325 0,00167 46,00 0,00282
4350 0,00178 46,25 0,00292
4375 0,00188 46,50 0,00302
44,00 0,00199 46,75 0,00313
44,25 0,00209 47,00 0,00323
44,50 0,00219 47,25 0,00333
44,75 0,00230 47,50 0,00344
45,00 0,00240 47,75 0,00354
4525 0,00250 48,00 0,00365
45,50 0,00267 - -

MpumMmeyvyaHune 11 - Boicwyto TENNOTY CropaHnsa NpU NOCTOSAHHOM AaBneHnn Qgp, MIK/KT, MOXHO BBIMUCNUTL
no cpopmyne

Qgp= Q, + 0,006145H, A1)

rae H — coaepxxanune soaopoaa, % macc., no ASTM D 1018, ASTM D 3701 unn ASTM D 7171.
11.5 Huswasa rennoTa cropaHus
BbMUCIIAIOT HU3LLYIO TENMOTY CropaHusl Npu NOCTOAHHOM AaBneHuu Q, (Hu3was, 25 °C), MOw/kr, no
dopmyne
Qn (HmM3was, 25 °C) = Qqy(Bbicwan, 25°C) — 0,2122H, 12)

rae Qg(Beicwas, 25°C) — BbICLIAA TENMOTA CropaHns npu NOCTOSHHOM o6veme, MIDbx/kr;
H - copepxxaHue Bogopoaa B obpasue, % macc., no ASTM D 1018, ASTM D 3701 unu ASTM D 7171.

12 MpoTokon ncnbiTaHUN

Pernctpmpytor Hu3Lyto TensnoTy CropaHus — KONIMYECTBEHHYIO XapaKTepUCTUKY, UCMOMb3yEMYI0 Ha
NpPakTUKe, 1 BbICLLYID TEMNMOTY CropaHna ¢ ToMHOCTLI0 40 0,002 MIbk/Kr.

13 MNpeLn3NoHHOCTL 1 cMeleHue”

13.1 MpeunsnoHHOCTb

Mpeun3noHHOCTbL meToAa nomny4eHa CTaTUCTUYECKUM uccnenoBaHuemM pe3ynbLTaToB
MexnabopaTopHbIX UCTIbITAHUIA.

13.1.1 MoBTOPAEMOCTb (CXOOUMOCTD)

PacxoxageHne pes3ynbTaTtoB MOCNefOBaTENbHbIX WCNLITAHUIA, MOMYYEHHbIX OAHUM U TEM e
onepaTopoM Ha OAHOW M TOW >X& annapaType npu MOCTOSAHHbLIX paboynMx YCMOBUAX Ha WMAEHTUYHOM
MCNbITYEMOM MaTtepuarne B Te4eHWe ANUTENbHOr0 BPEMEHU NpU HOPMAanbHOM U MPAaBUSIBHOM BbIMONTHEHUN
METOAA, MOXET NpEeBbILLATL 3HAYEHUA, yKa3aHHble B Tabnuue 2, TONbKO B OAHOM Crlyyae u3 ABaguaTy.

Tabnuua 2-ToBTOpSAEMOCTb (CXOAUMOCTb)

HaumeHoBaHue Tonnuea Buicwas Tennota cropanus, MIpk/kr Huswasn tennota cropanusa, MIx/kr
Tonnuea BCeX BUA0B 0,097 0,096
Henety4uune Tonnuea 0,096 0,099
JleTyuue Tonnuea 0,100 0,091

R MoaTBepxaatowime AaHHele xpaHsaTes B LLUTab-ksapTupe ASTM International u MoryT 6biTb monydeHbl Mo
3anpocy wuccrneposartenbckoro otdeta RR:D02-1229. 3Ha4YeHWs NPeLM3MOHHOCTM W CMEeLLeHUs MofyYeHbl Mpu
npoBeAeHUN MexI1abopaTopHbIX UCTIbITaHUA, onncaHHbIX B RR:D02-1007.

10
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13.1.2 BocnpousBoguMocCTb

PacxoxgeHuwe pesynbTaTOB ABYX €AUMHUYHLIX M HE3AaBUCUMbIX MCMNLITAHWWA, MONYYEHHbLIX Pa3HbIMM
onepatopamu B pasHbiX labopaTtopusix Ha MAEHTUYHOM MCMbLITYEMOM MaTepuane B TeYEeHUe ANUTENbHOro
BPEMEHU MPU HOPMANbLHOM U NPAaBUILHOM BbIMOSHEHUM METOAa, MOXET MPeBbIlaTh 3HAYEHUS, YKa3aHHbIe
B Tabnuue 3, TONbKO B OAHOM Crny4vae u3 asaauatiu.

Tabnuuya 3 —BocnponsBoaumocTb

HaumeHoBaHWe TonnuBa

Bhliclag TennoTa cropanusa, MIx/kr

Huswag Tennota cropaHusa, MIx/kr

TonnuBa Bcex BUA 0B 0,228 0,324
HeneTyune Tonnuea 0,239 0,234
JleTy4ue Tonnuea 0,207 0,450

13.2 CmeweHue

CMeLLeHne HaCTosALLEr0 MeTOAa UCMbITaHMIA, NOMyYeHHOE NPu CTaTUCTUYECKOM aHanuse pe3ynbTaToB
MexXnabopaTopHbIX MCcneaoBaHuin, NpuBeaeHo B Tabnuue 4.

Tab6nuya 4 - CwmMeweHne

Beiclas Tennota cropanus, MIDx/kr Hu3wasa TennoTa cropanusa, MIk/kr
0,001 0,089

11
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Mpunoxexus A
(oba3aTenbHble)

A1 Annapartypa ans onpeaesieHus TeNs10Tbl CropaHusa

A1.1 Tpe6oBaHUA K NOMELLUEHUIO ANA UCNbITaHUA

MomelleHne, B KOTOPOM paboTaeT KanopumeTp, AOMMKHO ObiTh 3all/LleHO OT CKBO3HSKOB W He MoABepraTbCs
pe3kuM nepenajaMm TemnepaTypbl. TOYHOE 3Ha4YeHWe TemnepaTypbl HeCcyL|eCTBeHHO, ecnu TemnepaTypa
nofAepxuBaeTcs NOCTOAHHOW B AnanasoHe oT 23 °C go 26 °C. TemnepaTtypa LoOMmKHa OblTb NOCTOSHHON He TONBKO B
TeyeHue AHsA, HO M B Ntoboe BpeMA roga. Koxyx kanopumeTpa, MOCT W ranbBaHOMETP AOMKHbI ObiTb 3alUWLieHbl OT
BO3JeCTBUA NPAMOro cofiHedHoro cseta. [lomkHbl ObiTb NpefycMOTpeHbl Hapnexallwe cpefcTBa OCBELLEHMS,
oTonneHus n BeHTUNsAYuK. CriegyeT obecneynTb TepMOCTaTUHECKOE PerynmpoBaHne TemnepaTypbl OKpyXatoLlei cpeabl
W perynmpyemyto BraxHoCTb.

A1.2 KucnopogHas 6om6a

KvucnopogHasa 6omba gomxHa cooTBeTcTBOBaTH TpeboBaHsAM ASTM E 144 n umeTb BHYTpeHHUIA 06beM (3501£50)
M. Bee feTtann AomkHbl ObITe U3rOTOBMEHL U3 MaTepuanos, He OKasbIBaoLWUX BMUSHUA Ha NPOLEcC CropaHnusa unu ero
NPoAYKThl 1 obecneymBaloLMX N3MEePEeHNE BbIAENSEMOro Tenna unu onpeaeneHne KoHeYHbIX npogyktoB. Ecnu 6omba
MOKpbITa TOHKUM Cf0eM MnaTWHLI UKW 30M10Ta, BCE OTBEPCTUS AOMKHbI ObITb repmMeTuanpoBaHbl, YTOOLI MPOAYKTHI
CropaHus He KOHTaKTUPOBaNW C OCHOBHbIM MeTannoM. KoHcTpykuus 6ombbl fomnxHa obecnevnBaTb NofHoe ypaneHue
XUIOKUX NPOAYKTOB CropaHusi co CTeHOK 6oMGbl MpM NMpoMbIBaHUKN ee BHYTPEHHel NoBepxHocTU. Bo BpemMsa ucnbiTaHuA
He JOMXHO ObiTb yTeukn rasa. bomba [ofmkHa BbIAEpPXMBATbL WUCNbITaHWE TUAPOCTaTUYECKUM JaBneHuem npu
n3bbiTouHOM gasnenun 20,7 MIMa npu TemnepaType OKpyKatollei cpefbl, NpU 3TOM HanpsikeHwe noboii geTanu He
JOIMKHO rMpeBbIWaTe npefen ynpyrocTu’. Ansa ynydweHWa uupkynauguu sogbl nop 6omboi npu Heob6XoAMMOCTH
NpoBoASAT MoANdUKaLmo 6oMObI, yBeNnUMBas BLICOTY HOXEK 40 12 MM.

A1.3 Cocypn kanopumetpa

Cocyn KanopuMeTpa AomkeH ObiTb W3rOTOBMEH U3 MeTanna (NpeanodTUTENbHO U3 Meau WNu naTyHu) ¢
MOKPBITUEM, CTORKUM K NMOTYCKHEHMIO, U XOPOLLIO OTNONUPOBaH CHapyXu. PasMmep cocyaa formkeH obecneynsaThs nomnHoe
norpyxeHve 6oM6el B Bogy B cobpaHHOM KanopumeTtpe. OH JomkeH ObiTb OCHaLleH YCTPOWCTBOM ANS TaTeSlbHOro
nepemeLlMBaHUA Bofbl C MOCTOSAHHON CKOPOCTLIO, HO ¢ MUHUMarbHOW Nojadvei Tenna. HenpepeiBHOE NepemelumBaHune
B Te4eHne 10 MUH He JOMXKHO BbI3bIBaTb MOBLILEHWSA TemnepaTypel kanopuMeTtpa 6onee vyem Ha 0,01 °C oT ncxofHoiA
WAEeHTUYHOW TemnepaTypbl B KanopumeTpe, nomelleHnn u pybaluke. [lorpyxHaa 4YacTb Mellankum AormkHa ObiTb
CoefMHEHa C HapyXXHOI YacTbio MaTepuanom C HU3KOW TeMnnonpoBOAHOCTLIO.

A1.4 Pyb6aluka

KanopumeTpuyeckass 6omMba WM cocys ¢ BOAOW AOSMKHBI ObITb MOMHOCTHIO OKPYXXEHbI BOASIHOW pybGalukoi ¢
nepemeluMBaemMoi BOAOW U MOLAEpXUBaTbCA TakuM o6pas3om, 4ToObl CTEHKM, BepX U AHO 6oMObI Haxoaunuchk Ha
paccTosHUM NPUMEPHO 1 CM OT CTeHOK pybBaliku. KoHCTpyKuus pybalikm pomkHa obecneumBaTb NOCTOAHHYIO
TemnepaTtypy wnu npeaycmaTpuBaTb aBTOMaTW4ecKoe perynvpoBaHue TemnepaTypbl A0 Temneparypbl, paBHON
Temneparype kanopuMmeTpudeckoin 6ombel U cocyaa ¢ Bogoi Ana aguabaTudeckoit npoueaypbl. KoHCTpykuyma pybalukm
[OMKHa oBecreunsaTh OTCYTCTBUE KOHEHCATa Ha COCy/ie KanopumeTpa.

A1.5 TepmomeTpbl

A1.5.1 TemnepaTypy B KanopumMeTpe u pybaLluke W3MepaoT C NOMOLLLIO CNeAYIOLLMX TEPMOMETPOB.

A1.5.1.1 TMano4Hble CTEKNSAHHbIE XUAKOCTHbIE TepMomeTpbl ASTM, B KOTOpPbIX TEPMOMETPUYECKONA XUAKOCTHIO
ABNAETCA PTYTh, ANSA KanopumeTpuydeckoit 6ombbl AunanazoHom nsMeperuii ot 19 °C go 35 °C, ot 18,9 °C po 25,1 °C
unun ot 23,9 °C pfo 30,1 °C, cooTBeTcTBYlOWME TpebGoBaHUAM Ans TepMomeTpoB 56C, 116C unu 117C no ASTM E 1.
CriefyeT onpeAenuTb NOrPeLlHOCTb KaX4oro TepMOMETpa ¢ UHTepBanoM He 6onee 1,5 °C no Bceid wkane. MonpaBku
JOSXHBI BbITh BbIYKUCTEHBI € TOMHOCTbLIO A0 0,002 °C ANns Kaxaoi KOHTPONBHOW TOMKU COOTBETCTBEHHO.

A1.5.2 TemnepaTypy B KanopuMeTpe criegyeT U3MepATb C NOMOLLLIO CNeayoLmx TEpMOMETPOB.

A.1.5.2.1 TnaTWHOBLIA TEPMOMETP CONPOTUBNEHUSA, TEPMUCTOP WKW ApPYyrMe YCTpOUCTBa ANs U3MEpEeHus
TemrepaTypel, KOTOPbIE MPU UCMONB30BAHUN C NMPUMEHSAEMBIM C HUMU 0BopyaoBaHWeM ByayT HEOAHOKPATHO U3MEPSTH
noBklLLIEHWe TeMnepaTtypbl ¢ perucTpupyemoin norpewHoctoio go 0,0001 °C n noBTopsieMocThio, o6ecneynBaroLLMMU
TpeboBaHUA MPEeLM3NOHHOCTU ANS SHEPreTUdeckoro skeuBaneHTa. CpeaHeapudMeTUUeckoe 3HauYeHUe TeMnepaTypbl
LnA BcexX onpefeneHuin He [OMKHO OTKNOHATbCA Gonee Yem Ha 0,05 °C M noBbileHWE TemnepaTypbl AnA Bcex
onpefeneHnii AomMKHO BbITh B Npeaenax + 0,3 °C.

A1.6 ABTOMaTHUYECKMI KOHTPOMNep MUKponpoLeccopa Kanopumerpa

MoxHo ncnonb3oBaTb aBTOMaTUYECKUIA KOHTPONNep perncTpauun TeMnepaTypbl U BLIMUCIIEHUS SHEPreTUHECKOTo
3KBMBareHTa. ABTOMaTU4ECKUiA KOHTponrep AomkeH obecnevnBaTb CoXpaHeHWe 3HaYeHUid TeMnepaTypel KarnopuMeTpa,
perncTpupyeMbIx 4epes  ycTaHOBMIEHHble WHTepBanbl BPEeMeHW Nocne BocNnaMeHeHus TomnuBa B Gombe u fo
OKOHYaHWsA ucnblTaHus. CoxpaHeHHble AaHHble BMecTe C Maccoi obpasuya, nonpaBKoil ANs asoTHOW KMCHOTHl U
cofiepxaHueM cepbl NpyU BBEAEHUM B NpMOOP MOXHO UCNONBL30BaThb ANA BbIMUCIEHUS SHEPreTUYECKOro aKBUBAsIeHTa
WK TEMnoTbl CropaHus.

" KucrnopoaHyio 6om6y Parr No. 1108 unu 3KBUBaNEHTHYI, MOXHO npuobpecTtu B Parr Instrument Co., 211 Fifty-
third St., Moline, IL 61265.

2 pPy6aLuky kanopumeTpa Parr No. 1261 unu akBUBaneHTHY, COOTBETCTBYIOLLYIO AAaHHLIM TpeGOoBaHUAM, MOXHO
npuo6pectu B Parr Instrument Co., 211 Fifty-third St., Moline, IL 61265.
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A1.7 Uenb 3axxuraHus

Ana socnnameHeHua TpebyeTca nepeMeHHbIR UK NOCTOAHHLIA TOK HanpshxeHWeM oT 6 Ao 16 B ¢ amnepmeTpom
WM  cuUrHanbHOW nammnoil B Uenu [LNA  yKasaHus npoxoxaeHwWs Toka. MoxHO MCronb3oBaTb MOHWXKaoLWMIA
TpaHcopmaTop, COeAMHEHHBI C OCBETUTENBbHOW Lenbio Wiu akkyMynsaTopHoi 6GaTapeeit HanpsikeHvem 115 B,
yacrtoTtoir 50/60 I'u” (MpeaynpexaeHue — BriknovaTenb Lenu 3axuraHusa JoSkeH ObiTe MFHOBEHHO-KOHTAKTHOro TUna,
HOpMarnbHO Pa3OMKHYTHI, KpoMme TexX cryvaeB, Korfa BblKloYaTeNnb YAEpPKMWBAETCH B 3aMKHYTOM COCTOSHUM
onepaTopom).

A1.8 NMpubop ansA orcueta BpeMeHH

Ona  wusonepubonuyeckoro MeToAa WCMOMb3YOT Yackl MWW Apyroe yCcTPOACTBO oOTcYeTa BpeMeHMu,
obecneunBatoLLiee N3MepeHne ¢ TOYHOCTLIO J0 1 C.

A1.9 Turenb ana obpasua

Huskuii nnaTuHOBLIA TUrene ¢ 6GOPTUKOM AUamMeTpoM 26 MM, riybuHon 11 MM?. MOXHO MCnonb3oBaTk TUFMN M3
CMNaBoB HeAparoLeHHbIX MEeTannoB, eciiM UX macca Mocne HEeCKOMbKUX NpeABapuTenbHbIX CXUraHWii M3meHsieTcs
He3Ha4MTenbHo.

A2 NonpaBku

A2.1 MonpaBKu K TepMOMeETpPY

He TpebyeTca BBOAWTL NONPaBKK Ha BbICTYNAKOLLMIA CTONBUK PTYTU K TEpMOMETpaM.

A2.2 TepMmoxuMHUecKue nonpaBKu

A2.2.1 Tennota o6pa3oBaHUs a30THOMN KUCMNOThI

MonpaBky 5J (cM. 11.3 HacToslero cTaHgapTa) NpUMEHsOT Ans Kexgoro 1 oM’ cTanpapTHoro 0,0866 H.
pactBopa NaOH, u3pacxofoBaHHOrO Ha TUTPOBaHWE KUCMOTLI. [lpeanonaratoT, YTO TUTPYEMOW KWUCIOTOW ABMNSETCH
HNOs 1 Tennota obpasoanus 0,1 H. HNO3 B ycrnoBusix ucnbitanua coctasnset 57,8 k[bk/monb. Ecnu gononHuTensHo
npucyteteyeT HaSO4, To YacTe nonpasku Ans HaSO4 cofepKuTesa B NonpaBKe €1, @ ocTanbHOe — B MOMNpaBkKe €>.

A2.2.2 TennoTta o6pa3oBaHWUsA CepHOI KNCnoThl

Monpasky 5,86 kDK NpUMeHSAT AnA Kaxgoro 1 r cepbl B o6pa3ue. 3T0 ocHOBaHO Ha TennoTe obpasoBaHua 0,17
H. H2SOs, koTopasa coctaBnseT +301,4 k[x/mMonb. OpHako nonpaBka, paBHas 2 - 57,8 k/pk/Monb cepbl, 6bina
ucnone3osaHa ans HoSO4 B nonpaske e4. CnegosaTensHo AoNonHUTeNbHas nonpaska pasHa 301,4 — (2 - 57,8) = 185,8
kpx/mMonb unu 5,86 kk/r cepbl.

A2.2.2.1 3HaveHune 5,86 kx/r cepbl Nonyv4eHo ANA MasyTa, CoAepXallero cpaBHUTENbLHO Bonbluoe KONUYecTBO
cepbl. [1OCKOMBKY MPU CHUXEHUU MPOLEHTHOrO COAEPXaHUA Cepbl YMEHbLUAeTCA 3HaYeHUe nonpaBku, NO3TOMY
fonycTuMa oTHocUTeNbHO Bonbluasi NorpewwHocTb. nsa SToro BelYMCNeHNs 6bin NPUHAT 3MNUPUYECKUIA COCTaB MasyTa
— 0,8 % S; 99,2 % CH,. lpu cropanun 0,6 r obpasuya Takoro Tonnuea B GombGe, copgepxawein 1 cM® Boaw,
HopManbHocTk obpasoBaBLueiica HSO,4 cocTaBuT npumepHo 0,17 H.

A2.2.2.2 Mo gaHHbIM HauuoHanbHoro 6lopo ctaHaapTtoB (NBS), Circular Ne 500, Tennora peakuum

SOy, r+ 1/2 Oz 1 + 651 H2O (1) — H2S0O4650 H>O (1) npu noctosiHHoM o6beMe 1 AasneHun 3 MlMa pasHa 301,4
kx/Monb.

A2.2.3 TennoTa cropaHusi NpoOBOIOKU AN 3aXUraHus

Mpn uncnonb3oBaHWM NNATUHOBOW NPOBOSIOKM MOMPaBKy Ha TEMnOTy CropaHusi MPOBOJSIOKW He MPUMEHSIIOT.
Tpebyemoit anekTpoaHeprueil MoxHO npeHebpeyb NpWU WUCMONb3OBaAHUM MPOBOSIOKM OAUHAKOBOW ANUHBI  MpU
onpefeneHnn 3HepreTMYEcKoro aKBUBasneHTa U npyu UcnbiTaHM HEM3BECTHLIX 06pasLioB. [pu NCTONb30BaHUM XKene3HoW
NPOBONOKWU UM NPOBONOKN N3 XpoMensi «C» UCMonb3yLoT crieaylolme 3Ha4eHUs TENSOThl CropaHus:

- XenesHasn nposoroka kanubpa BpayHa-Lllapna Ne 34 — 1,13 bx/mMm;

- npoBonoka u3 xpomensa «C» — 0,96 [k/mm.

A2.2.4 TennoTa cropaHus JIMMKOW NEHTHI

MonpaBka Ha TenmoTy cropaHusl NUMKOWA NeHTHl (cM. 9.2 HacTosero craHfjaprta) npegnonaraeT ee NosfiHoe
cropaHue.

A3 NpaBuna 6e3onacHocTn

A3.1 Kucnopop

A3.1.1 He ponyckaeTca npeBbllieHe o6bema obpasua.

A3.1.2 Mpu 3anonHeHun 6oM6bI cneayoT peKoMeHAaLUsaM M3roTOBUTENS.

A3.1.3 He ponyckaetca mcnonb3oBaTe Macno WKW CMasKy Ha perynsropax, W3MepUTENbHbIX YCTPOWCTBaxX Unu
KOHTPONbHOM 060pyA0BaHNN.

A3.1.4 CnepyeT wucnonb3oBarb obopyAoBaHWe, MOArOTOBMEHHOe Ans paboTbl € KUCMOPOAOM, TLWATenbHO
OYULLEHHOe OT HePTENPOAYKTOB, CMa3k1 M APYruX ropiovmx BELLEeCTB.

A3.1.5 [oploune BelecTBa XpaHAT BAaNMU OT KUCNOpoAa U MCTOYHUKOB BOCMITAMEHEHUS.

A3.1.6 CneasT 3a YNCTOTOI NOBEpPXHOCTEN AN NpeAoTBpaLleHUs BoCNIaMeHeHUA U/unu B3pbiBa NpW KOHTaKTe ¢
KUCNOPOAOM.

A3.1.7 CnepyeT Bcerga ucnonb3oBaTh perynsarop Aaenenus. [epen oTKpbITUEM BeHTUIS GannoHa perynsTopom
c6pacbiBaloT gaBneHue.

" Bnok saxuranms Parr No. 2901 wnu SKBUBANEHTHLIA, COOTBETCTBYIOWUW AaHHbLIM TpeboBaHUsIM, MOXHO
npmo6§ecw| B Parr Instrument Co., 211 Fifty-third St., Moline, IL 61265.
) Turens ans obpasua Parr No. 43A6, cooTBeTcTBYIOWMIA AaHHBIM TpeboBaHMsIM, MOXHO npuobpectn B Parr
Instrument Co., 211 Fifty-third St., Moline, IL 61265.
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A3.1.8 VcrnonbayeMoe oGopyfoBaHUe U KOHTENHEPbl JOMKHbBI GbiTb MPUroAHEl U PeKoMeHoBaHbl Ans paboTel ¢
KNCIOPOAOM.

A3.1.9 He gonyckaeTcs nepeMelleHne kucnopoga us 6annoHa, B KOTOPOM OH NofyYeH, B Apyroi 6ansmoH.

A3.1.10 He pgonyckaeTcs cMeluvBaTh rasbl B 6annoHax.

A3.1.11 He gonyckaetcs poHATb 6annoH. CnegyeT ybeauTtbes, 4To 6anmoH Bce BpeMs 3aKpenseH.

A3.1.12 KpaH 6annoHa criefyeT fepXKaTb 3aKpbITbIM, KOrfa KUCIIOPO4 HE UCTIONb3YHOT.

A3.1.13 CniegyeT OTXO4UTb OT PO3ETKU MPU OTKPLITUW BEHTUNSA GannoHa.

A3.1.14 BannoH cneayeT XpaHuTb BAaNW oT COMIHEYHOro cBeTa U Tenna.

A3.1.15 He gonyckaeTca XpaHuTb HannoH B arpeccUBHOI OKpyXatoLLeln cpefe.

A3.1.16 He gonyckaeTcs ucnonbaoBaTth 6annoH 6e3 sTUKETKN.

A3.1.17 He ponyckaeTcs ncnonb3oBaTh NOMATHIA MU NOBPeXAEHHbIA 6annoH.

A3.1.18 Kucnopog uWcnonb3yroT TONbKO ANA TexHUYeckux Uened. He ponyckaetca ucnonb3oBaTb e€ro Ans
WHransauum.

A3.1.19 Kucnopog ncnonb3yoT TOMbKO B XOPOLLIO NPOBETPUBAEMOM NMOMELLEHUN.

A3.1.20 MogpobHble ykazaHUA NO TEXHUKE 6e30NacHOCTM MPU UCNOMB30BaHUM CXAaTOro Kucrnopoga npuBefeHsl B
pykoBofcTBax Accouuaumm no cxatomy ray G4 m G4.1 unm B MHCTPYKUUSIX NO oxpaHe Tpyaa npu obpalyeHun c
KMcrnopoaHsIMu BanmnoHamu.

A3.2 M'mapokcup HaTpusi

A3.2.1 Tlepes wucnonb3oBaHMeM HeOb6XOAMMO O3HaKOMWTb MepcoHanm C MepaMu MpPeAoCTOPOXHOCTU ANs
6e3onacHoil paboThl.

A3.2.2 He ponyckaeTcs nonafaHue ruipokcuza HaTpusi B rrasa, Ha KoXy Uinu oaexay.

A3.2.3 CneayeT usberatb BAobIXaHWs MbINvM Unu TymaHa.

A3.2.4 He cnepyeT NpUHAMALOT BHYTPb.

A3.2.5 lMpu paboTte c rmapokcUAoM HaTpusi crnefyeT MCMOMb3oBaTb 3alUTHbIE OYKW WM LWTOK ANS nuua,
3alluUTHLIe NepYaTKku, cnelumansHyo 06yBb U oaexay.

A3.2.6 MNpu cmelumBaHUM ruapoKcuaa HaTpus ¢ BOAOI ero MefrneHHo 06aBnsaoT Ha NOBEPXHOCTL pacTBopa Anst
npegoTepalleHns pa3bpbiaruBaHus. [pu npuroToBneHne pactBOpoB He UCMONb3YIOT ropsadyto Body; TeMnepaTypa npu
nepemeLlMBaHUM He JofxHa noBbiwaTbes bonee yeM Ha 10 °C/MUH, MakcuMmarnsHas TeMnepaTypa pacTBopa He AOoMKHa
npesbiwaTs 90 °C. [obaBnsemas nopuus rmjpokcuaa HaTpust He JoIKHa MNoBbiWaTh KOHUEHTpauumio pacTBopa Gonee
YyeM Ha 5 %.

A3.3 N300KTaH (2,2,4-TpUMETUNNEHTaH)

A3.3.1 CnepyeT XpaHWTb BAaNW OT UCTOMHUKOB TEMNna, UCKP U OTKPLITOrO MiaMeHu.

A3.3.2 CnegyeT XpaHWTb B 3aKPbITOM KOHTelHepe.

A3.3.3 CnepyeT ucnonb3oBaTk NPU COOTBETCTBYHOLLEN BEHTUIALNM.

A3.3.4 CnegyeT usberatb CKOMNMEHUA NapoB W yAansATe UCTOYHUKM BOCMIIaMEHEHUS; He crefyeT UCNonb3oBaTh
arnekTpoobopyaoBaHue B HEB3PLIBO3ALLMLLEHHOM UCMOSNHEHUN 1 oBorpeBaTenu.

A3.3.5 Cnepyet nsberatb 4MTeNbHOrO BAbIXaHUA NApoB UK TyMaHa.

A3.3.6 CnegyeT usberatb AIUTENBLHOrO UM NOBTOPHOIO KOHTaKTa C KOXEN.
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MpunoxeHue JA
(cnpaBouHoe)

CBeoeHUA 0 COOTBETCTBUM MEXIoCyapCTBeHHbIX CTAHAAPTOB
CCbITOYHbIM CTaHgapTam ASTM

Tabnuua JAA1

CTteneHb O6o3Ha4veHne U HauMeHoBaHue
O6o3Ha4YeHe N HaMeHOBaHNe CChbINIOYHOro
cTargapra ASTM COOTBETCT MeXrocyiapCTBEHHOro
BUsI cTaHaapTa
ASTM D 129-13 MeTog onpeaeneHus cepkl B - *
HedTenpoaykTax (06LWMA MeTOA UCTLITaHNSA
pasnoXeHWeM B YCTPOUCTBE NPV BLICOKOM AaBrieHUM)
ASTM D 240-14 MeTog onpegeneHusa TennoTol - *
CrOpaHWs XUAKUX YrieBoAOPOAHbIX TONNUB B
KanopumeTpudeckoi 6oMbe
ASTM D 1018-11 MeTog onpefeneHunsa cogepxaHus - *
Bogopofa B HedpTaHbIX ppaKumsax
ASTM D 1193—11 Cneuucurkaumsa Ha peakTus Boagy — *
ASTM D 1266—13 MeTog onpegerieHna cepbl B IDT FOCT 32403-2013 HedTenpoayKThl.
HedTenpoayKTax (namroBbIi MeToA) OnpeaeneHue coaepxaHusa cepbl (NamnoBbI
meToj)
ASTM D 2622—-10 MeToA onpegerieHus cepbl B IDT FOCT 33194-2014 HedTb U HedpTenpoayKThlI.
HedTenpoaykTax ANMHHOBOMHOBOW AUCNEPCUOHHOIA OnpepeneHune cogepXxaHnsa cepbl METOAOM
peHTreHoNyopeCcL@HTHOR cnekTpoMeTpUuen pPEeHTreHOodnyopeCUEeHTHON CNeKTPOMETPUN €

BOJHOBOW Aucnepcuen
ASTM D 3120-14 MeToa onpeaeneHns cnefoBbixX - *
KONMMYECTB cephbl B NErKUX XUAKUX HEPTAHBIX
YrneBoopoAax OKUCIUTENbHO
MUKPOKYSIOHOMEeTpUei

ASTM D 3701-12 MeTog onpefeneHunsa coaepXaHus - *
BOJOPOAA B aBUALMOHHBIX TYPOUHHBLIX TONNUBax
CNEKTPOMETPUE SaepHOr0 MarHUTHOro pe3oHaHca
HWU3KOro paspeLleHus

ASTM D 4294-10 MeToj onpefeneHuns cogepxaHus IDT FOCT 32139-2013 HedTb U HedTenpoAyKThI.
cepbl B HedpTU M HedpTenpogykTax OnpepeneHne cogepkaHna cepbl METOA0M
SHeprojucnepCcUoHHO peHTreHodyopeCUEeHTHO 3HEepProaucnepCUoOHHo

crnekTpomeTpuei peHTreHodNyopecUEHTHOW CNEKTPOMETPUm

ASTM D 5453—12 MeTog onpeaeneHus obuiero -
cofepXaHus cepbl B erkux yrnesogopogax,
TOMMMBax AN ABUraTeneil ¢ MCKPOBLIM 3aXUraHUEM,
AVN3ENBbHOM TOMMMBE U MOTOPHBIX Macrnax
ynbTpaduoneToBoi dpryopecLeHLuen

ASTM D 7171-11 MeTog onpefeneHus cogepxanua | — *
BoAopoda B cpeHeAUCTUNNATHLIX HedTenpoayKTax
CMEeKTPOCKOMUEl S4epHOr0 MarHUTHOrO pe3oHaHca
HWU3KOro paspeLleHus

ASTM E 1-14 Cneundukaumsa Ha CTEKNAHHbIE - *
XUAKOCTHblE TepMomeTpbl ASTM

ASTM E 144—14 MpakTnka 6e3onacHoro NnpuMeHeHus | — *
6oM6 AnsA cxuraHus B aTMocdepe Kkucnopoga

ASTM E 200-08 lNpakTuka NpuroToBneHus, - *

cTaHAapTU3aLmMK U XpaHeHUs CTaHAapTHbIX
pacTBOPOB W PacTBOPOB PEaKTUBOB 151 XMMUYECKNX
aHanusoB

* COOTBETCTBYIOLLMA MEXroCyAapCTBEHHbIA cTaHAapT OTCYTCTBYET. [Jo ero yrBepXAeHus pekoMmenayeTca
MCcnosb3oBaTh NePeBO Ha PYCCKUA A3blK AaHHOro ctaHgapta ASTM.

MpumeyaHme — B HacTosiwel Tabnuue WCMonb3oBaHO crieaywollee YcnoBHoe o6o3HayYeHWe cTeneHu
COOTBETCTBUSA CTaH4apTOB:
IDT — ngeHTU4YHbIE CTaH4apThl.
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