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Mpepgncnosue
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Tn3aumun yctaHosneHbl TOCT 1.0 «MexrocygapcTBeHHasa cucrtema ctaHgaptnsauymn. OCHOBHbIE MOTOXEHUSA»
n FOCT 1.2 «<MexrocygapcTBeHHasi cuctema ctaHgaptusaumu. CtaHaapTbl MeXrocygapcTBeHHble, npaBuia
1 pekoMeHJauumn no MexrocyfapcTBeHHON cTtaHfapTusauuun. Mpasuna pa3paboTku, NPUHATUSA, OOHOB/IEHUS
N OTMEHbI»
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MNHdopmaums o BBefeHUM B feicTBUe (MpekpalieHnmn AelicTBUA) HaCTOsLLero cTraHgapTa 1 usme-
HEHWUI K HEMY Ha TeppuTOpUM YKasaHHbIX Bbllle rocyapcTB My6nankyeTCs B yka3aTesisiX HalnoHa/IbHbIX
CcTaHAapTOoB, M3aBaeMblX B 3 TUX rocygapcTBax, a Takke B ceTu IHTepHeT Ha caiiTax cooTBeTCTBY-
IOLWMX HaUMOHa/IbHbIX OPraHoB No cTaHAap Tu3auuun.

B cnyyae nepecMoTpa, U3MEHEHUA UM OTMEHbI HACTOSLLEro cTaHgapTa cCooTBeTCTBYLWas uUH-
dopmanma 6ygeT onybivkoBaHa Ha oduLManbIlOM MHTepHeT-caiiTe MexrocyjapcTBEHHOIo coseTa Mo
cTaHfapTu3auum, MeTposiorum n cepTudunkaymmn B KaTanore «MexrocygapcTBeHHble CTaHgapTbi»

© CtaHgapTundopm. ochpopmnexne, 2017, 2019

B Poccuiickoin ®efepauunm HaCToAWMIA CTaHAapT He MOXET ObITb NOMHOCTLIO MU
YaCTMUYHO BOCMPOU3BELEH, TUPAXMPOBAH U pacnpocTpaHeH B kKayecTBe 0ULNAIbHOIO

nsgaHna 6e3 paspeleHns deaepasibHOIO areHTCTBa Mo TEXHUYECKOMY PerysimpoBaHuio
1 MeTposIormm
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M E X O CY O APUCTBETUHTH b 1 C T AHOAPT

TOMNNNBA HE®TAHbIE
OnpepgeneHne TenioTbl CropaHna B KaflopuMeTpuyeckoii 6ombe

Petroleum fuels. Determination of the heat of combustion in calorimetric bomb

[ata BBegeHns — 2019—07—01

1 O6nacTb NpUMeEHEHUSA

1.1 HacToswwmii cTaHAapT ycTaHaBAMBaeT MeToA onpefesieHNss TenoTbl CropaHus XUAKNUX YrieBofo-
POAHbIX TOM/IMB B Anana3oHe ncnapseMocTu OT SIeErkKuX AUCTUNIATOB A0 OCTaTOYHbIX TOM/IMB.

1.2 Mpn 06bIYHbIX YCNOBUAX HACTOALMNI METOA, UCNbITAHNA HENOCpeACTBEHHO NPUMEHAETCA ANA Taknx
TON/IMB, Kak 6eH3UHbI, KepocuHbl, xunakue Tonamesa N9 1 n No 2. gusenbHoe Tonameo Ne 1-D u 2-D v rasotyp-
6uHHble Tonnuea Ne 0-GT. 1-GT n 2-GT.

1.3 MoBTOPSAEMOCTb N BOCMPOU3BOANUMOCTb HACTOSLEro MeTofa HWKe Mpeuv3vOHHOCTM MeToda Mo
ASTM D 4809.

1.4 3HauyeHuns, ycTaHOBNEHHbIE B eaAnHMLUax CU. cunTaroT cTaHAapTHbIMWU. 3HavyeHMs B CKOGKax npuBe-
OeHbl TONbKO AN nHopmauun.

1.5 B HacTosIlWEeM cTaHAapTe He NpedyCMOTPEHO PacCMOTPEHMe BCEX BOMPOCOB obecneyeHns 6e3onac-
HOCTU. CBAI3aHHbIX C ero Ucnosib3oBaHneM. Monb3oBaTesib CTaHgapTa HeceT OTBETCTBEHHOCTL 3a obecrneye-
HVe COOTBETCTBYHOLMX Mep 6e30MacHOCTM U OXpaHbl 340POBbSA N onpeaenseT LenecoobpasHocTb NpuMeHe-
HUS 3aKOHOAATENbHbIX OrpaHNYeHNiA nepej, ero ncnosib3oBaHvem. OnNncaHve BUAOB OMNacHOro BO3AeicTBUS
npuseaeHo B pasgenax 7 n 9. B A1.10 (npunoxeHue Al) n npunoxexHmn A3.

2 HopmaTunBHbIE CCbINIKU

2.1 B HacTosleM cTaHAapTe NCNoMb30BaHbl HOPMAaTMBHbIE CCbIIKM Ha cneyolne ctaHaapTel ASTMI):

ASTM D 129. Test method for sulfurin petroleum products (general high pressure decomposition device method)
[MeTog onpeneneHns cepbl B HedhTenpoaykTax (06LMIA MeToA, pas/iIoXeHMS B annapate BbICOKOro AaB/ieHuns)]

ASTM D 1018, Test method for hydrogen in petroleum fractions (MeToga onpeaeneHvs Bogopoga B He-
PTAHbIX hpaKLmsx)

ASTM D 1266. Test method for sulfur in petroleum products (lamp method) [MeToa onpegeneHns cepbl
B HedpTenpogykTax (namnoBblii meToa)]

ASTM D 1552, Standard test method for sulfur in petroleum products by high temperature combustion
and infrared (IR) detection or thermal conductivity detection (TCD) [CTaHAapTHbIVi MeToA onpefeneHns cepsbl
B HedpTENpPOAYyKTax CxXuUraHnem npv BbICOKOV TemnepaType u o6HapyxeHnem no nHdpakpacHomy (UK) nany-
yeHuo unm no TensionposogHocTu (TCD)]

ASTM D 2622. Test method for sulfur in petroleum products by wavelength dispersive X-ray fluorescence
spectrometry (MeTog onpegeneHns cepbl B HedpTenpoayKTax peHTreHodlyopecLeHTHOM cnekTpomeTpueli ¢
nucnepcueri No AnvHe BOJIHbI)

ASTM D 3120, Test method for trace quantities of sulfur in light liquid petroleum hydrocarbons by
oxidative microcoulometry (MeToz onpeaeneHnsa cnefoBblX KOSIMYECTB Cepbl B NIETKUX XUAKUX HedpTenpoayk-
TaxX OKUCNTENBLHOW MUKPOKY/IOMOMETPUE)

"1YTOYHUTL CCbINKM Ha cTaHgapTel ASTM MoxHO Ha caiite ASTM 4vww.astm.org unu B cnyx6e noagepxkn Knv-
eHToB ASTM service@astm.org. B nHpopmaLoHHom ToMe exerogHoro c6opHuka crtaHgaptoB (Annual Book of ASTM
Standards) cnegyeT o6paliatbCcsa K CBOAKE CTaHAAPTOB €XerogHoro cbopHMka cTaHAapTOB Ha CTpaHuue caiTa.
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ASTM D 3701, Test method for hydrogen content of aviation turbine fuels by low resolution nuclear
magnetic resonance spectrometry (MeTog onpefenieHns CoepXaHusi BOAOPOAA B aBUALMOHHbLIX TYPOUHHbIX
TOM/MBaxX C UCMNOJIb30BaHVEM SIABPHO-MarHUTMOM pPe30HaHCHOM CNEKTPOMETPUM HU3KOro paspeLleHuns)

ASTM D 4294. Test method for sulfur in petroleum and petroleum products by energy dispersive X-ray
fluorescence spectrometry (MeTopg onpeseneHusi cepbl B HethT 1 HedpTenpoayKTax SHEProANCNepCUoOHHOM
peHTreHolyopecLeHTHOl cnekTpomeTpureit)

ASTM D 4809. Test method for heat of combustion of liquid hydrocarbon fuels by bomb calorimeter
(precision method) [MeTopg onpeaeneHns Tens10Tbl CrOPaHNNA XUAKUX YIr1eBOAOPOAHbIX TOMIMB B Kasilopume-
Tpu4yeckoii 6omb6e (ToYHbIi MeToa)]

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 onpegeneHnsa o6Lero cogepxaHus
cepbl B Nlerknx yrneBogopogax, TonimBax ons ABurateseii C CKPOBbIM 3aXuraHuem, Tonaneax Ans ansesib-
HbIX ABUraTeneli 1 MOTOPHbIX Macsiax ynbTpaduronetosoi diyopecueHuneit)

ASTM D 7171. Test method for hydrogen content of middle distillate petroleum products by low-resolution
pulsed nuclear magnetic resonance spectroscopy (MeTog onpegesnieHnsi cogepxaHusi BOAopoaa B cpefHeamn-
CTUNNATHBLIX HePTENPOAYKTax METOAOM UMMYNbCHOW SAEPHO-MarHUTHOW Pe30HAHCHOM CMeKTPOCKOMUN HU3-
KOro paspeLueHust)

ASTM E 1. Specification for ASTM liquid-in-glass thermometers (Cneuudukaumsa Ha XUAKOCTHbIe CcTe-
K/IiIHHbIe TepMOoMeTpbl ASTM)

ASTM E 200. Practice for preparation, standardization, and storage of standard and reagent solutions
for chemical analysis (MpakTuka NpUroToB/IEHNS, CTaH4ApPTU3aLMN U XpPaHEeHUSA CTaHOAapTHbIX PacTBOPOB U
pacTBOPOB peakTMBOB AJ/18 XMMUYECKNX aHa/IN30B)

3 TepMuHbI 1 onpeaeneHns

3.1 B HacTosiWwem cTaHAapTe NpUMeHeHbl cneaytolme TepMUHbI C COOTBETCTBYHOLLMMY OnNpeaesieHNsMA:

3.1.1 Bbicwasa TennoTa cropaHusa (gross heat of combustion) Qg. MIx/kr: KonnyecTBo aHeprun, Bbl-
AensaoLeicsa Npyn OKMraHnM eanHULbI Maccbl TOM/IMBa B Kamepe NOCTOSHHOro o6bema ¢ 06pasoBaHNEM Mpo-
OYKTOB B ra3006pasHOM COCTOSHUW, KPOMeE BOAbl, KOTOpast KOHAEHCUMPYETCA A0 XNAKOro COCTOSHUS.

3.1.1.1 NMosicHeHne — TonsmBa MOryT 6bITb B XUAKOM WX TBEPAOM COCTOSSHUM U cofepXaTb TOSIbKO
yrniopog. Bogopog, asoT u cepy. MNpoayKTamu cropaHvs B KUCNOPOAe ABASIOTCA AWOKCUA yrnepoaa, okeuabl
asoTa, ANOKCUuA cepbl B ra3oobpasHOM COCTOSHUM M BOAA B XWAKOM cOCTOsiHUW. [pu 3TOl npoueaype TeMm-
nepartypa 25 eC ABNseTcA Havya/lbHOW TeMrepaTypon TonamBa 1 KUCNoOpoAa U KOHEYHON TemnepaTypon npo-
[LYKTOB CropaHusi.

3.1.2 Hu3wWasna TennoTta cropaHuna (net heat of combustion) Qn, MOx/kr: KonnyectBo aHepruu, Bblaens-
IOWEeNCca Npu cropaHun efuHNLbI Maccbl TONAMBaA NPU NOCTOSAHHOM AaB/eHUW, NpUyYemM Bce NPOoAyKTbl, BKHO-
Yyas BOAy, Haxo4ATCsA B ra3006pa3HOM COCTOSIHUMN.

3.1.2.1 MosicHeHne — Ton/IMBO MOXeT ObITb B XUAKOM WUAN TBEPAOM COCTOSIHUM U coAepXaTb TOSIbKO
yrnepog, BoAopoA, Kucnopog, a3oT v cepy. MpoagyKTamMmu cropaHus B KMCNopoAe ABASAITCA ABYOKUCH Yriepo-
Aa. okucu a3oTa, ABYOKUCb Cepbl U BOAA, BCe B ra3oobpa3Hom cocTosiHuu. Mpu 3Tol npoueaype cropaHuve
NPOMCXOANT NMpU NOCTOSHHOM AasrieHnn 101.325 kMa (1 atm) u Temnepartype 25 °C. KoTopas ABNAETCA Ha-
Ya/IbHO TeMnepaTypoii TONAnBa U KNC/I0POAa U KOHEYHOW TeMnepaTypoi NpoAyKTOB CropaHus.

3.1.3 Ansa nepecyeTa B Apyrve eguHULbl MOXHO UCMO/b30BaTh CeayoWMe COOTHOLEHNS:

1 kan (calrt) (mexxgyHapoaHas kanopus) = 4,1868 [x:

1 BTE (Btuit) (mexayHapogHan 6putaHckasn TennoBasa eguHmua) = 1055.05585262 [ v g1 npaktnye-
CKOro npumMeHeHnsi 06bI4HO OKpyriseTcs Ao 1055.056;

1 kan/r (cal™/g) = 0.0041868 MAOxI/Kr;

1 BTB’doyHT (1 Btui(lb) = 0.002326 MOx/Kr.

3.2 OnpegeneHus TepMUHOB, CNeLUNUYHbIX ANA HACTOSALWEro cTaHgapTa:

3.2.1 aHepreTuyeckuini akBmBaneHT (energy equivalent) (adpdekTMBHaAs TeNN10EMKOCTb WM BOASHOE
yncno KaslopymeTpa): JHeprus, Heobxognmas ANs NoBbiweHNsa Temnepatypbl Ha 1 °C (MOx/°C).

1 MOx/kr = 1000 Ox/r. (1)

B cucteme CYl eanHMLA N3MePEHUSI TEM/IOTbI CropaHns UMeeT PasmMepHOCTb AXO0Y/1b Ha KUIorpaMM, HO
yp06Hee 1MCNosb30BaTk KpaTHOe 3HaudeHue. [18 BbipaXeHUs TenaoTbl cropaHus HepTAHbIX TOMINB 06bIYHO

2
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MCMNONb3YKT Merazxoysm Ha kunorpamm. CBs3b HU3LWEN Tens0Tbl CrOpaHus C BbICLUEl TEensIoTOW cropaHus
BblpaXatoT crieaytouiei oopmynon

On (Hu3was. 25 eC) = Qg (Bbicwas. 25 °C) - 0.2122 « H. 2

rae On (Huswas. 25 °C) — Hu3wasa TenaoTa cropaHus nNpyv NOCTOAHHOM gasneHun. MIX/Kr;
Qg (Bbicwasn. 25 X ) — BbICLIasA TensoTa CropaHns nNpu NOCTOSAHHOM o6beme. MIX/Kr;
H — copepxaHune Bogopoga Bob6pasuel), % macc.
MpumeyaHne 1— BHacTosiLeMm cTaHfapTe eAVHULEN U3MEPEHUSI SHEPTUM ABNSIETCS AXKOY/b, TENNOTY cropa-
HUA 3aNUCbIBAIOT B METraPKOYNAX Ha KUIOrpamm.

4 CyuwHOCTb MeToda

4.1 TennoTy cropaHusi N0 HacTOALWEMY CTaHAapTy OnpefensioT CKUraHMeM B3BELLUEHHOro obpasua B
KUCNOPOAHON KanopumeTpuyeckon 6ombe B 3aAaHHbIX YC/I0BUAX. TeN0Ty CropaHus BbIYMCASAKOT MO 3Have-
HUIO TemnepaTypbl, OTMEYEeHHO’ 0. BO BPEMS W MOC/E CXUraHus, ¢ y4eTOM TEPMOXMMUYECKMX MOMNpPaBoOK U
nonpaeBkn Ha nepeHoc Tensia. MOXHO UCNOMb30BaTb M30TepMUYeckue nnu agmabatnyeckme pybawku ans
KasnopumeTpa.

4.1.1 TemnepaTtypy MOXHO U3MepATb B rpagycax Lenbcus.

4.1.1.1 MNp” NCNONb30BaHUN 3/1IEKTPUYECKNX TEPMOMETPOB TEMMEPATYPY MOXHO perucTpmpoBathb B rpa-
pycax dapeHreiita, unm B oMax, Wan B Apyrux eguHuuax. Bo Bcex BblUMCNEHUAX, BK/OYasA cTaHg4apTu3auuio,
MCNONBb3YIOT OAHU U Te Xe eQUHULbI.

4.1.2 Bpems BblpaxatoT B MUHYTaX N AeCATbIX 401X MUHYTbl. MOXHO NpoOBOANTb N3MEPEHUS B MUHYTax
M CeKkyHpax.

4.1.3 Maccy n3mepstoT B rpaMmax. Hukaknx nonpasoK Ha B3BelUMBaHWE B BO3AyXe He NPUMEHSIOT.

5 Ha3sHaueHue n npuMmeHeHue

5.1  TennoTta cropaHusi SBAseTCA MepOli 3Heprnu, NosyyaemMoin ns Tonnvea. 3HavyeHve TennoTbl cropa-
HUSA HEO6XOAMMO NPV PacCMOTPEHUM TensI0BOro KoadduumeHTa nosie3Horo AelicTBns obopyaoBaHUsa npu
Npon3BOACTBE 3HEPTUWN UK Tena.

5.2 Tennota cropaHus, onpejenieHHas no HacTosiLieMy MeToAy, AB/ISETCH OJHUM U3 (IN3NKO-XUMUYECKNX
TpeboBaHWN K peakTUBHbIM TOM/IMBaM IPaXKAAaHCKOro 1 BOEHHOTO Ha3HauYeHWs 1 aBualMOHHbIM GeH3NHaM.

5.3 MaccoBas TensioTa CropaHus, Tenaota CropaHna Ha efvHULY MaccCbl TOMN/IMBA SAB/ISAETCA KPUTUYECKN
BaXHbIM CBOMCTBOM TOM/IMBA, MpeAHa3HaYeHHOro A/ MCMo/ib30BaHWs B BO3AYLUHbIX TPAHCMOPTHLIX cpef-
CTBax C OrpaHNYeHHbIM BECOM, TaKMX Kak camosieThbl, annapartbl Ha BO3AYLLIHOM NoAyLike 1 cyfa Ha NoABOAHbIX
KpbINbAX. VIHTepBan Mexay fo3anpaBKkamMun HanpsiMyto 3aBUCUT OT TeM/10Tbl CrOPaHNs 1 NI0THOCTU TOM/IMBa.

6 Annapartypa

6.1 TpeGoBaHWsi K MOMELLEHUIO OIS NMPOBEAEHNS UCMbITaHWU, 6oM6e, KalopyMeTpy, py6allke, Tepmo-
MeTpaM 1 AONOSHATENbHBLIM CPELCTBAaM NPUBEAEHbI B NPUIOXeHUN Al.

7 PeaKTuBbl

7.1 CtaHgapTHasa 6eH3oiHaa kucnota2'

Mepep B3BeLIMBAHMEM MOPOLIOK 6€H30MHON KMUCIOThI A0/KEH ObiTb CnpeccoBaH B TabneTky wnu rpa-
Hyny. MOXHO nNpuobpecTu rotoBble TabneTkn 6eH30MHONM KNCNOTbI, TEMN/10Ta CropaHns KOTOpbIX onpejeneHa
CpaBHEHMEM CO CTaHAapTHbIM 06pa3LoM HaunoHanbHOro 610po cTaHAapPTHbIX 06pa3LoB, eCc/iv HET BO3MOX-
HOCTUM cripeccoBaTb 6eH30lHYI0 KAC/IOTY B TabneTky.

MopTBepxparmoLme aaHHble (BbIBOA ypaBHEHMW) MoryT 6biTb nonyyeHbl BASTM International Headquarters npu
3anpoce uccnegosarensckoro otyeta RR:D02-1346.

21CTaHaapTHbIi o6pasel, Ne 39 MOXHO Npuo6pecTn B HauMoHanbHOM UHCTUTYTE cTaHgapToB nTexHonoruii (NIST).
100 Bureau Dr.. Stop 1070. Gaithersburg, MD 20899-1070. www.nist.gov.
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7.2 )XenaTuHOBBbIE Karncy/ibl.
7.3 VIHOMKaTop METUNOBbIV OpaHXeBbli UM METUNOBbIN KPacHbIN.
7.4 MnHepanbHOe mMacro.

7.5 Kncnopog

Mmetowmincs B Nnpogaxe KUCNOPOA, NOSyHEHHbI N3 CXMKEHHOro BO3A4yXa, MOXHO MCNosib3oBaTb 6e3
oumncTku. MNpouegypa ouNCTKM npuBefeHa B npunoxeHun Al (MpepynpexgeHne — Kucnopog saHeprnyHo
YCKOpPSIET ropeHune, cM. A3.2. npunoxeHue A3).

7.6 Camokneroascs fieHta

LlennochaHoBas neHta wupuHoii 38 mm (1 1/2 aroiima), He cogepiallias xsopa u cepbl.

7.7 CTaHdapTHbIN pacTBOp LWenoyun

7.7.1 PacTtBop rngpokcunga Hatpusa (0,0866 monb/gm3)

B mMepHoOIA kon6e BMeCTMMOCTbIO 1 AM3 pacTBOpstOT B Boge 3,5 r rugpokcmaa HaTpus (NaOH) v gosoaat
06bEeM MOJlyYeHHOro pacTBopa A0 MeTKW. TUTPYIOT pacTBOPOM KUC/IOro doTanara Kasivsi, COOTBETCTBYHOLLMM
pacTtBopy rugpokcuga Hatpus (0.0866 monb/gm3), kak ykazaHo BASTM E 200 (MpeaynpexaeHne — Koppo-
3MIOHHO-aKTUBHBbIN. MOXeT NPMBOANTL K CU/IbHBIM OXOoram v cnenoTe. Mpu C/IMWKOM 6bICTPOM CMeLUMBaHnn ¢
BOAOV NpoucxoanT BypHas peakuus ¢ pasorpesaHvem u pasbpbisruBaHnemM, cMm. A3.1, npunoxeHue A3).

7.7.2 PactBop kap6oHaTa HaTpusa (0,03625 monb/am3)

B mMepHOI Konbe BMeCTUMOCTbIO 1 AM3 pacTBopstoT B Boge 3.84 1 Ne 2C 03 1 oBOAAT OObEM MOSYUEH-
HOro pacTtBopa A0 MeTKW. YCTaHaBnuBaloT TUTP MO KUC/IOMY (hTanaty Kanus, COOTBETCTBYIOLWEMY pacTBOpY
kap6oHaTta HaTpusa (0,03625 monb/gm3). B cootBeTcTBUM ¢ ASTM E 200.

7.8 CTaHpapTHbI 2,2,4-TpuMeTunnenTan (M3o00kTaH)l) (MpegynpexaeHne — YpesBblyaliHo BOCM/a-
MeHsieM. BpefeH nNpu BAbIXaHUW. Mapbl MOryT BCMbIXMBaTb, CM. A3.3, npunoxeHue A3).

8 CraHgapTtumnsayus

8.1 OnpepesieHe 3HEPreTUYECKOro SKBMBaJIeHTa KasiopumMmeTpa

BbluncnsoT cpegHeapnmeTMyeckoe 3Ha4YeHNe pe3yNbTaToB He MeHee LIeCTU UCMbITaHWli C UCNOoNb30-
BaHWEM CTaHAapTHOW 6eH30MHOWN KMCNOTbI2* VcnbiTaHns cnegyeT NPOBOAUTL B TeYeHue He MeHee 3 AHel.
McnonbaytoT He meHee 0,9 1, HO He 6onee 1,1 r cTaHAapTHOW 6eH30MHON Kncnotbl (C6H6COOH). MpoBogAT
Kasiagoe onpegesieHne No MeToAnke, NPUBeAEHHOW B pa3gene 9. 1 BbIUMCAAIOT NOMpaBKy Ha NOBbILLEHNE TeM-
neparypbl t, kKak ykazaHo B 10.1 wnaun 10.2. OnpegensatoT nonpasBku A5 a30THOW kncnotel (HNO03) n npoBonokun
3aXuraHns, Kak ykasaHo B 10.3, n nogcrasnsaioT B hopmyny

W=(Qg + e, +02)lt. 3)

rae W — aHepreTU4eckuii akBMBaneHT kasiopumeTtpa. MOx-"°C;
O — TennoTa cropaHusl cTaHAapPTHOW 6GeH30MHOoM Kncnotbl. MOX/r:
4 — macca obpasua cTaHAapTHOW GEH30MHOWN KNCNOThI, T;
e, — nonpaska Ha TernoTy o6pa3oBaHuMsa a30THOW KMcNoTbl. MIX:
e2 — nonpaska Ha TensaoTy CropaHusa NPOBONOKN 3axkuraHna. MIX;
t — nonpasBka Ha NoOBbILWEHWe TeMnepaTypbl, BbluncieHHasa no 10.1 wan 10.2, °C.
8.1.1 MNoBTOPAIOT KA/SIMOBPOBKY KaslopyMeTpa nocsie M3MeHeHUs ero 60K YacTn 1 Nepuognyeckn s
NPOBEPKM KasniopumeTpa n/vnn npoueaypbl NpoBefeHNA UCMbITaHWUA.

8.2 TMpoBepka KasnopuMeTpa C UCMNOJIb30BAHNEM NIETKOUCMAPSAIOLWErocsi (HU3KOKUNALWEro) Tonamea

[na cornacoBaHus NOMyYEHHbIX Pe3yNbTartosB B Npeesniax NoBTOPSEMOCTN MeToAa UCMO/b3YoT 2.2,4-Tpu-
MeTU/INEHTaH C CEPTUPULMPOBAHHbLIM 3HauYeHneM (47,788 MOx/kr, B3BellMBaHue Ha Bo3ayxe). MNpu BbinageHUn

CTaHAapTHbI obpasel, Ne 217b MOXHO npuo6pecT B HauMOHa/bHOM WHCTUTYyTe CTaHAApTOB U TEXHOMOIMiA
(NIST).

2* Jessup R.S. ToyHoe u3MepeHue TennoTbl CropaHus B KanopumeTtpuuyeckoii 6om6e. NBS Monograph 7. U.S.
Government Printing Office.
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pe3ynbTaToB MUCMbITaHWI MOXET NOTPeboBaTbLCA N3MEHEHVe MeTOAMKN 0bpalleHus ¢ o6pasLioM (CM. Npuioxe-
Hue Al). EC/im 3TO HEBO3MOXHO WM MOTPELLHOCTb He KOPPEKTUPYETCS, TO NPOBOAAT CEPUI0 UCTIbITAHUIA.

8.3 TensoTa cropaHusa camMoK/elLWencsa eHTbl UK XeNnaTUHOBOW Kancy/ibl C MUHeEpPanbHbIM
MacsiomMm

OnpeaensaioT TEMI0TY CropaHns NpUMepHo 1.2 © caMoknerowencs neHTebl uamn 0,5 r MMHepasibHOro Mac-
N1a B)XeNaTuHOBOI Karncyne no pasgesny 9. He MCnosb3ys o6pasel,. BbINOMHAIOT He MeHee Tpex onpeaesieHuni
1 BbIYMCASIIOT TEMIOTY CropaHunsl No creaytoLein opmyne

Qps, = (W - e,)/1000a, (4)

rae Qps, — TensoTa CropaHusi cCaMmok/ietoLencs EHTbI UM MUHEPaIbHOTO Macna. MIK/Kr;

\t — nonpasBka Ha MoBbllIeHne TemnepaTtypbl, BbluucneHHasa no 10.1 wm 10.2, ®C:
W — 3HepreTnyeckuii akBuBaneHT kasnopumetpa, MOx/°C;
e, — nornpaska Ha TensioTy obpasoBaHua HN O3, MIOx:

a — Macca CaMOKl'Ie}OLLteI‘/‘ICH NEHTbI UN XeNnaTuHOBOW Kancy/sibl C MUHepPa/ibHbIM Mac/iom, T.
OnpepenstoT cpep,Heale(bMNquCKoe 3HaveHue. [1/19 HOBOro pyJsioHa SIeHTbl WX NapTun Kancysn rno-
BTOPHO OMNpeaenisatoT TeNn/10Ty CropaHus NeHTbl UAN XeaTUHOBOW Kancy/bl C MUHEPa/IbHbIM Mac/loM.

9 T[poBegeHue ncnbiTaHUm

9.1 Macca o6bpa3sua

BbibupatoT maccy ob6pa3ua (Bkouas noboe BCnomoratesibHOe TON/MBO) TakuM 06pa3om, 4TOo6bI Mo-
BbllLEHWE TemmepaTypbl NpU ero cropaHun 6bIJ1I0 PaBHO MOBbILIEHNIO TeMnepaTypbl Npu cropaHin 0.9—1.1 r
6€eH301iHOM KMCNOTbI (CM. MpMMeYaHve 2). B3BelwumBatloT o6pasel, ¢ TOYHOCTbIo 40 0,1 Mr.

MpumeuyaHnne 2 — Ecnm ussecTHa npubamsnTenbHas TennoTa cropaHus obpasua, BbIUMCAAIOT Tpebyemyto
mMaccy no popmyne
T =26,454/0,, (5)

rae T — macca obpasua, T,
Qs — Tennota cropaHus npo6bl. MIX/Kr.

HekoTopble TonvMBa cofepxat BOAY M MexaHudeckue npumMecu (30s1y), KOTOpble MOFyT MOHWXaTb Te-
naoTy cropaHus. Ecnu Heo6xoauma TeMoTa CropaHuWs YACTOro TOMAMBa, Nepes NpoBefAeHVEM WUCMbITaHus
hunbTpyloT 06pasel, 4118 yaaneHus cBo60AHON BoAbl 1 HEPACTBOPUMOW 3071bl.

9.1.1 MNoTepun BbICOKOMETYUNX (HUSKOKUMSILLMX) XUAKOCTEN COKpaLLaloT, UCMONb3YS NIEHTY WAW XenaTtu-
HOBYIO KarcyJsly ¢ MUHepasibHbIM Mac/ioM.

MpumevyaHune 33— lMpuemnemble npoueaypbl NpM obpateHnn ¢ neTyynmMmn (HU3KOXUNALWMMMN) XUAKOCTAMU Npu-
BeAeHbl B 6ubnuorpacdun. B (1)—[6] npuBeaeHbl CTEKNAHHbIE AepxaTenu o6pasLoBs, B (7] — MeTanMyecknin gepxarenb
o6pasua n B (8) — xenaTtuHOBbI AepxaTenb obpasua.

9.1.2 JleHTa

PasmMellaloT caMOK/IEIOLLYOCS IEHTY Ha BEPXHIOK YacTb TUM/ISA, 06pes3aloT ee Mo Kpaw TUMSA fie3BnemM
1 M/I0THO NpWXMMatoT. MoN0CKy NeHTbl pa3mepoM 3 * 12 MM CKNafbliBalOT nocepefnHe 1 NPUKPennsioT ogHy
NOJIOBUHY B LIEHTPe AUCKa NIEeHTbI, YTOObI NOMYyUNTb OTKUAHYIO KPbILLKY. B3BelumBatoT Turenb c neHTOl. MNepe-
MeLlalT TUreslb C BECOB LiMnuamun. 3anosHAKOT WNPUL, A1 NOAKOXHbIX MHbeKUmMi obpasuom. O6bem o6pas-
ua V. cm3, BbIUMCASAOT No oopmye

V- (W 0,00032)/(Q D), (6)

roe W — sHepretTuyeckunii akBMBasieHT kanopumetpa. Ox/°C;
Q — npu6nnsnTenbHasa TenaoTa cropaHus obpasua. MIx/Kr:
D — nnoTHocTb 06pasuya, Kr/m3.

9.1.21 BBoaAaT ob6paseLl, B TUresib, NpokasbiBas ANCK /IEHTbl KOHYMKOM Wr/bl WNPULA B TaKOM MecTe,
UTOGbI KpbILKa U3 IeHTbl 3aKpbiBasia NPOKOJ Noc/ie yaaneHus uribl. Crierka npmknumaroT KpbiKy MeTanam-
yeckum wnatenem. CHoBa B3BeLMBAKOT TUreslb C JIEHTOW M 06pa3yomM. He cnepyeT gotparMBaTbCcs 40 TU-

NS N NeHTbl He3aWWILEeHHbIMU NasibLamMn BO BPEMS €ro B3BelMBaHUA 1 3anosiHeHus. Turesib pasmeluarT B
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N3O0rHYThI 3/1eKTPOA, N yCTaHaBMBaKOT NPOBOJIOKY 3aXWUraHUa TakuM 06pa3oM, YTobbl LieHTpasibHas 4YacTb
neTnn 6blna npmxara K LeHTpY AUCKa NEHTbI.

9.1.3 )XenartnHoBas kancyna/MmmHepasabHoe Macsio

B3BelmBalOT TUreNb W XenaTuHOBYH Karncyny. Kancyny 6epyT TOMbKO NUHLETOM. BBogaT obpasel B
kancyny. CHoBa B3BelUMBaloOT TUreslb 1 Kancyny ¢ o6pasuomM. Ecnm npegnonaratoT HEMOMIHOE CropaHue B Kar-
cyne. f,06aBST HECKOMLKO Karesib MYMHepPasibHOro Macsia Ha Karncysy v onsaTb B3BeLIMBAKOT TUreNlb C CoAep-
XUMbIM. TNOMeLLaoT TUreslb B U30THYTbIV 3/1eKTPOA U YCTaHaBMIMBAKOT NPOBOJIOKY 3aXMUIaHUsA TakuM o6pasom,
4YTOObI LieHTpasibHas YacTb NeTNn Gblna npuxarta K kancyne u macny.

9.2 Boga B 6ombe

MuneTkoit fo6aBnsatoT B 60M6Yy 1.0 cM3 BOAbI.

9.3 Kucnopog,

BomMOy C ucnbITyeMbIM 06pa3LoM M MPOBOJSIOKOM 3aXuUraHUs MNpu TemnepaType OKpyxXatolwen cpegbl
(9.3.1) MeasileHHO 3anosIHAT KMUCopoaoM Ao gassieHnsa 3.0 MIMa (30 atm). He npoaysatoT 60Mby Ansa yaa-
neHuns Bo3ayxa, cofepxalierocs B Hel (MpepynpexaeHne — CneayeT 6bITb OCTOPOXHbIM, YTOObI He nepe-
rpysvutb 60M6y. Ecnu cnyyaiHo faBneHue Kucnopoga, BBeeHHOro B 6omoby, npesbicut 4.0 MMMa. npouecc
CXUTaHUsA He NPoBOAST. MOXeET NPoM30iiTK B3pbIB C paspylleHeM 60M6bl. Pa3beuHSAT COeAMHEHNSA N Bbl-
nyckarT KUCnoposd n3 60mM6bl 06bI4HLIM CMOCOGOM. YTUAN3UPYIOT 06paseLl, 3a UCK/IIYEHNEM Tex CNy4aes,
KOrfa OH He MOoTepsAsl Maccy, Ha YTO ykasblBaeT NOBTOPHOE B3BeELUMBAaHUE).

9.3.1 MOXHO MCMNONb30BaTb NPU UCMbITaHUM 60s1ee BbICOKOE UK 60siee HU3Koe 3HaYeHWe MCXOLHOro
faBneHnsa B gnanasoHe ot 2.5 go 3.5 MlMa npu ycnosuu, 4Tto TO XXe camoe faBfieHNe UCMNOo/b3YT BO BCEX
NCNbITaHNAX, BKIOYasA cTaHAapTU3aunio.

9.4 BogsiHOi KanopumeTp

PerynupytoT TemnepaTypy BOAbl KaslopMMeTpa A0 B3BeELUMBaHUA CriefyowmmM ob6pa3om:

- MeToZ, C NpUMeHeHneM n3oTepMmyeckor pybawkm — ot 1.6 °C go 2.0 °C Hmke TemnepaTypbl pyGallKu;

- METOZ, C NpUMeHeHnem agnabatnyeckoin pybawkm — ot 1.0 °C go 1,4 ®C Huxe TeMnepaTypbl OKpyxXa-
lowen cpeabl.

YKaszaHHaa HavyasibHas perynvpoBka obecneuyvBaeT 3HaAYEHWEe KOHEeYHOW TemnepaTtypbl, HEMHOro fnpe-
Bbillalowee TemrepaTypy pyballku Ka/lOpUMETPOB C 3HEpreTUYeckKUM 3SKBUBANIEHTOM MNPUBAU3UTENBHO
10,2 k[x/’C. HekoTopble onepaTopbl NpeAnoymTatoT UCMNo/Ib30BaTh 60/1ee HM3Koe 3HayYeHne HadaslbHOl TeM-
nepaTtypbl. 4TOObl 3HAYeHWEe KOHEYHOWM TemnepaTypbl ObIJI0 HEMHOIO HWXe TemnepaTypbl pyballku Kasopu-
MeTpa. HacToswwylo npoueaypy MOXHO MCMO/b30BaTh MpU YC/IOBUM ee NMPUMEHeHUs A1 BCeX WCMbITaHuiA,
BK/IO4asA CTaHZapTU3aunio.

9.4.1 B pes3epByape kasiopumeTpa Npu NpoBefeHUN KaXAOoro UCNbITaHWUS AO/KHO 6bITb OAWHAKOBOE
KosmyecTBo (x 0.5 r) AUCTUNNNPOBAHHOW WM AEVNOHU3NUPOBaHHOW Boabl. KonnyecTBo Boabl (06b14HO 2000 1)
MOXHO OrnpefennTb B3BELLMBAHMEM pe3epByapa KasiopymeTpa C¢ BOAOlM Ha Becax. MOXHO n3MepsiTb 06bem
BOZAbI NPW YCNIOBUW, YTO €ro N3MepsaoT BCerga npyv ogHOM 1 TOM Xe 3HadyeHuu TemnepaTypbl.

9.5 OnpepgeneHne MeTOLOM C UCMNOJIb30BAHWEM M30TEPMUYECKON py6allku

YcTaHaBNuMBalOT KaiopumMmeTp B pyballky 1 BKIoYaloT Mewasky. MNepemewmBaloT B TedeHe 5 MUH Ans
[OCTMXKEHNA paBHOBECUS, 3aTeEM C MHTepBa/IoM 1 MUH B TedeHne 5 MUH 3anncbiBaloT 3Ha4YeHne TemnepaTypbl
KanopumeTpa (cM. npumedaHne 4). MogxuratoT o6pasel, B Hayasie WeCTol MUHYTbI U 3anncbiBaloT BPEMSs 1
3HauveHue Temnepatypbl /a. MprUGaBNAOT K3HAYEHWIO 3TOW TemMnepaTypbl 60 % OT OXUAAEMOro 3HAYEHWS NOBbI-
LWeHMa TeMnepaTypbl 1 3anNUCbIBalOT BpeMs AOCTMXXEHNSA 3TOr0 3Ha4YeHNsa TeMmnepaTtypbl (CM. npymedaHune 5).
lMocne nepmoga 6bICTPOro NOBbILWEHUS TeMnepaTypbl (MPUMEPHO 4—5 MWH) perncTpupyroT TemnepaTtypy
C MHTEPBa/IOM 1 MVH. NoKa Pa3HOCTb MeXAy nocriefoBaTesibHbIMU NOKa3aHMSIMU He 6yAeT MOCTOSHHOW B
TeyeHne 5 MUH.

MpumeuyaHne 4 — OnpefensioT BCe 3HAUEHUSA TeMNeEPaTYpPbl, UCNOMbL3YS NyNy (KPO/O 3HAYEHWIA, NONTYHYEHHbIX
BO BpPeMsi GbICTPOro NoBbilIEeHWA TeMnepartypbl), ¢ To4HOCTbio 0.002 *C npu Mcnonb3oBaHUM TepmMomMeTpa AN Kkanopu-
meTpuyeckoit 60m6bl ASTM 56C (TepmonioTp BekmaHna). OnpeaensioT nokasaHua TepmomeTpa bekmaHa ¢ TOUHOCTLIO O
0.001 'C 1 nokasaHuss TepmomMeTpa conpoTuBAeHns Ha 25 OM ¢ ToYHOCTbIo f,0 0.0001 Om. Ans npegoTBpaLLeHns owmnbok,
NPUYNHOW KOTOPbIX MOXET 6bITh NpUANNAHNE PTYTU K CTEHKAM Kanunnspa, NoCcTyKMBalOT KapaHAalom no pTyTHOMY Tep-
MOMeTpy nepej CHATUEM MoKasaHuii.
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MpumeyaHne 5 — EcnvM HEM3BECTHO npejnosiaraemMoe 3HavyeHne MNoBblWeHUA Temnepartypbl Ha 60 %. npu-
61131TEeNbHOE BPeMs MOXHO onpefennTb MyTeM pernctpauuu 3HaueHunin Temnepatypsl yepes 45, 60. 75. 90. 105 ¢ nocne
NOKUTAHUS U MHTEPNONALMN.

9.6 OnpegeneHne MeToA0M C UCNONb30BaHMEM aamabaTmyeckoi pybalikm (CM. npumevaHune 6)

YcTaHaB/MBalOT KaslopuMeTp B pyballKy 1 BK/IOHAIOT MeLasiKy. YCTaHaB/IMBatOT 3HaYeHre TemMrnepaTypbl
pybaLlkun, paBHOE UM HEMHOIO HWXe TeMnepaTypbl KaslopuMeTpa, 1 NepemMelumBaloT B TeHeHne 5 MyMH Ao aocTu-
XEHNA paBHOBeCUS. BbipaBHUBAOT 3HaYeHMe TeMnepaTypbl pyballku 1 KanopumeTpa ¢ TOYHOCTbIO A0 + 0.01 °C
1 BblAEPXMBAIOT 3 MUH. PerncTpupytoT 3HayeHne HavyaslbHOW TemnepaTypbl Y NokuratoT obpasel,. PerynvpytoTt
3HauyeHuVe TemnepaTypbl pyGallki BO BpeMs NOBbILLEHNS TeMepaTypbl KaslopuMeTpa, COXpaHss No BO3MOXHOCTU
NPUMepHO paBHbIMKU 06e TemnepaTypbl NPY GLICTPOM NOBbILEHNM TeMnepaTypbl 1 KOPPEKTUPYSA C TOYHOCTLIO A0
+ 0.01 BC Npu NpUOGAMKEHUN K OKOHYaTe/IbHOM yCTaHOBMBLLECA TemnepaType. 3anucbiBatoT 3HaUYeHVs Temne-
patypbl KaslopumeTpa C UHTEPBA/IOM 1 MUH [0 NOJSTyHYEeHUs O4HOIO U TOrO Xe 3Ha4YeHns TemnepaTypbl B Tpex ro-
cnefoBatesibHbIX U3MepeHMaX. 3anncbiBaloT 3TO 3HAYEHME KaK OKOHYaTeNbHYI0 TemnepaTtypy. He peructpupyrot
VHTEPBa/Ibl BPEMEHMU, JIOCXOJ/IbKY OHU HE ABMAIOTCA KPUTUYECKMMU B aanabaTnyeckom MeToe.

MpumeyaHue 6 — ITU ykazaHWUs 3aMeHSIIOT NOMOXEHWS, NPUBEAEHHbIe B 9.5. NPU MCNONb30BaHUM py6alLKy,
OCHALLEHHOI ANA agmabaTnyeckoro KOHTPOAS TEMMEPATYPLI.

9.7 AHann3 coaepXxmmoro 60m6bI

YAansaT 60MOY U CHMKalOT faBsieHre C MOCTOSIHHOWM CKOPOCTbI0 B TedeHWe He MeHee 1 MuH. Ocma-
TpMBalOT BHYTPEHHIOI NMOBEPXHOCTbL 60MObI A4/151 BbISIB/IEHVS1 HEMOJIHOrO cropaHus. McnbiTaHne 6pakytoT npu
06HapyXXeHUM HecropesLlero obpasua nUnm caxu.

9.7.1 MNpoMbIBalOT TOHKOV CTPYIKOI BOAbI BHYTPEHHIOK MOBEPXHOCTb 6GOMOLI, BK/IHOUYas 31eKTpoabl 1 Aep-
Xatenb 06pasua, U KO/IM4YeCTBEHHO CO6MPatoT MPOMbIBOYHYIO BOAY B XMMWYECKWI CTakaH. /Cnosnb3yoT MUHW-
MasibHOE KO/IMYeCTBO BOAbI A/151 NPOMbIBaHWS, NpeanoyTuTesibHO He 6onee 350 cm3. TUTPYIOT NPOMbIBOYHYHO BOAY
CTaHJapTHbIM PacTBOPOM LLe04YUN, UCMOSb3YS NHAMKATOP METUIOBbI OpaHXeBblli AN METUOBbIN KPaCHbINA.

9.7.2 CobupaloT 1 U3MepsIoT A/IMHY YacTeil HecropesLUueli MPOBOJIOKA U BbIYMTAIOT ee U3 nepBoHavasib-
HOWM ANVHBI. 3anncbIBalOT MNOMYYEHHYIO pa3HULY Kak M3pacxofoBaHHY NPOBO/IOKY.

9.7.3 OnpepgensaloT cofepxaHue cepbl B obpasue, ecnim oHo npeBbiwaeT 0.1 %. CopepxaHue cepbl
onpegenstoT no ASTM D 129. aHan3npys NpoMbIBOYHYIO BOAY M3 60MObl, OCTaBLUYyIOCA Nocsie TUTPOBaHUSA
KUCNOTOWN. B kayecTBe anbTepHaTMBbl COAEPXaHWe cepbl MOXHO onpefennTb Ha MCXOAHOM obpasue c uc-
nosb3oBaHvem metogos No ASTM D 1266. ASTM D 2622. ASTM D 3120. ASTM D 4294 nnn ASTM D 5453.
Ecnu copepxaHune cepbl B UICXOAHOM 06pa3sue 6onee 0,22 %. ero MOXHO onpegennts NoASTM D 1552.

10 BblyncneHus

10.1 MMoBblWeHUe TemnepaTypbl B Ka/lOpMMeTpe C M30TepMUYeckoli py6allkoi

Vicnonb3ys pesynbTaTtbl, NOlyYeHHble N0 9.5. BbIYUCAAIOT NOBLIWEHWE TeMMepaTypbl t B kKaopumeTpe
C n3oTepmMuyeckoli pyballukoi no oopmyse

t~tc-tg-r,(b-a)-r7(c-b), )

rge t — CKOppeKTMPOBaHHOE 3HaYeHne MNOBbIWEHVSA TeMnepaTypbl;
fc — 3HaveHne i«mnepaiypbl b UPEMH C. CKOPPEKTUPOBAHHOE Ha NOorpewHocTb TepmomMeTpa (10.1.1);
ta — 3HauyeHve TemnepaTypbl BO BpeMsl BOCM/IaMEeHEHUs, CKOPPEKTUPOBaHHOe Ha MOrpeLHoCTb
TepmomeTpa (10.1.1);
/, — cKopoCTb (eAMHMWLIbI U3MEPeHNs TemnepaTypbl B MUHYTY), C KOTOPOI TemnepaTypa NoBblWaiacb B
TeyeHue 5 MVH 0 BOCMNIAMEHEHUS;
b — Bpemsa (c TouHOCTbIO A0 0.1 MWH), KOrAa MoBbilEHME TeMnepaTtypbl gocTuraet 60 % OT 3HaveHus
o6LLero NoBbILEHUS 1MMIMPATYPbI;
BpeMs NomxuraHusa obpasua;
12 — CKOPOCTb (EAMHULIbI U3MepeHUss TemnepaTypbl B MUHYTY), C KOTOpPOI TemnepaTypa MnoBbilianacb B
TeyeHne 5 MUH Nocsie BpeMEeHU C;
C — Bpems Hayana nepuoja, Npyv KOTOPOM CKOPOCTb U3MEHEHWS TeMnepaTypbl C TEYEeHUeM BpeMeHU
CTaHOBUTCS MOCTOSIHHOW (MOc/e cropaHuns).

»
|
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Ecnu TemnepaTtypa cHWXaeTcs, I7 UMeeT oTpuLaTesibHoe 3HayeHune, a 3HadeHue r2(c - b) 6yaeTt noso-
XKUTESTbHbBIM.

10.1.1 Bce cTeknsAHHbIE XXNAKOCTHbIE TEPMOMETPbI A0/TKHbI OblTb CKOPPEKTUPOBaHbl Ha NOrPeLHOCTb
LWKanbl C UCNOMb30BaHMEM flaHHbIX aTTeCTOBaHHOIoO TepMomMeTpa, ykazaHHoro B A1.5.1, A1.5.2 npunoxe-
HUA Al. TepmomeTpbl BekmaHa Takxe TpebyloT YyCTaHOBOYHYIO KOPPEKTMPOBKY M KOPPEKTUPOBKY Ha Bbl-
cTynawouwuii cton6uk ptytn (cm. A2.1.2 npunoxerHuns A2). ManoyHble TepmomeTpbl ASTM 56F nASTM 56C
He TpebyloT KOPPEKTUPOBKM Ha BbICTyMaloLWmWii CTONGUK PTYyTW, eCQn BCe WCMbITaHWA, BKIOYas cTaHgap-
TU3auuio. BbIMOHAKOT B O4HOM M TOM e UHTepBane 5.5 °C. Ecnn Temnepartypa npouecca npesblllaet
3TOT Npegen, To cnefyeT NPUMeHATb AnddepeHLMPOBaHHYO NONpPaBkKy Ha BbICTynarwowWwmii CTON6MK pTyTH
(cm. A2.1.1 npunoxeHua A2) A/ KOPPEKTUPOBKM MOBbILWEHUSA TeMnepaTypbl t BO BCEX UCTMbITAHUAX, BKIIO-
Yaa cTaHAapTusauuio.

10.2 MoBblweHNe TemnepaTypbl B KaflopuMeTpe c agnabatmyeckoli py6alikoi

|/|CI'IOI'Ib3yH AaHHble, Nosly4YeHHble No 9.6, BbIYMCNAKT NOBbIWeEHNE TeMnepatypbl tBe KanopumMmeTpe C
afmnabaTnyeckoin pybalukoii no chopmyse

'=<r-'a. (8)

roe t — 3HauyeHue CKOPPEKTMPOBAHHOIO MOBbIWEHUSI TeMMNepaTypbl;

- 3HauyeHue TemnepaTypbl, MPU KOTOPOIi 3arpy3ka 60M6bl BOCMN/IAMEHSETCS, CKOPPEKTUPOBaHHOE Ha
norpewHocTb TepmomeTpa (10.1.1);

fa — 3HaueHuMe TemnepaTypbl [OCTUIHYTOrO (KOHEYHOrO) paBHOBECUSl, CKOPPEKTUPOBaHHOE Ha
norpewHocTb TepmomeTpa (10.1.1).

10.3 TepMOXnMmMUyeckne nonpaskun

BbluncNAOT ANA KaXKAOro UCNbITaHUA NpUBeAEHHbIe TEPMOXMMMUYECKME NOMNPaBKMU (CM. NpUaoxe-
Hue A2):

- B, — nonpaBka Ha TensioTy o6pa3oBaHus a3oTHoW kucnoTbl (HNO3) (MOX) paBHa KOMMYecTBy
Kyb6uUYecknx caHTUMeTpOB cTaHgapTHoro pactBopa (0,0866 N) NaOH, n3pacxogoBaHHOro Ha TUTpPOBaHwue,
YMHOXeHHOMY Ha 5/10€;

- B2 — nornpaska Ha TensoTy o6pa3oBaHus cepHoi kncnotbl (H2S 04) (MAx) paBHa uncny 58.0. yMHoO-
XXEHHOMY Ha cofepxaHue cepbl B obpasue (%), YMHOXEeHHOMY Ha Maccy o6pasua u geneHHoMy Ha 10e;

- €3 — nonpaBka Ha TEeMJ0TYy CropaHus CaMOK/eloWwenca NeHTbl WM XenaTUHOBOM Karncysbl ©
MUHepasibHoro Macna (M) paBHa macce eHTbl unu Kkancysnbi/Macna (r), YMHOXEHHO Ha TennoTy cropaHuns
neHTbl unn kancynbi/macna (MIx/kr). geneHHon Ha 106;

- e, — nonpasKa Ha Tern/iI0Ty CropaHusi NPOBOIOKN 3axuraHna (MAx) pasHa uncny 1,13, yMHOXeHHOMY
Ha O/IMHY U3pacxo[0BaHHOM Xee3Ho NpoBoioku (MM), AesieHHOMY Ha 10e. unmn paBHa umcny 0.96. yMHO-
XXEHHOMY Ha AJ/INHY U3pacxof0BaHHON NPOBOOKM 13 Xxpomens C (MMm), AeneHHoMmy Ha 10e.

10.4 Bbiclwasa Tennorta cropaHus

BbI4MCASOT BbICLUYHO TEMIOTY CropaHusa no copmyne
Og=(/W -e,- €- e3-e 4)+(1000/T1), 9)

rae Op, — BbICLWIasA Ternsiota cropaHuns nNpu NoCTostHHOM o6beme, MIX/Kr;
t — CKOppeKTMpoBaHHOEe 3Ha4YeHue NnosbiweHus Temnepatypel (cm. 10.1 n 10.2), °C;
W — asHepreTuyeckunii akBuBaneHT kanopumetpa. MAxJ/1C (8.1);
e,. e2, e3, 64 — nonpaBku, NnpuBeaeHHble B 10.3;
T — Mmacca obpasua, r.

MpumeuyaHue 7— BbiCWYK TENIOTY CrOPaHUs NPU NOCTOSIHHOM AAB/EHUW BbIUUCAAIOT NO hopmyne
Ogp = Qg + 0,006145H, (10)
roe O — BbiCWAsA TENI0Ta CropaHus Npu NOCTOSHHOM faBfieHnn. MIX/Kr;

n — cojepxaHue Bogopoga aobpasue. % macc. Ecnv npoueHTHoe coaepxaHne BoAopoja B o6pasLe Hen3BecTHO,
ero MoxHo onpegenntb no ASTM D 1018. ASTM D 3701 unn ASTM D 7171.
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10.5 Hwu3wasna Tennota cropaHus

10.5.1 Ecnu cogepxaHne BoAOpoAa B MacCOBbIX NpoueHTax H B o6pa3ue M3BECTHO, BbIYUCASAIOT HU3-
LUYHO TEMI0TY cropaHusa no popmyne

0, = Of- 0.2122 H, (11)

rae On — HuM3wWwan TensoTa CropaHnsa nNpu NOCTOAHHOM AaBneHnun, MIK/Kr:
O — BbICWIAA Ten/i0Ta CropaHns rnpu NOCTOAAHHOM o6beme, MIK/Kr;
H — copgepxaHue Bogopoaa B obpasue. % macc. Ecnv npoueHTHOe codepXaHue Bogopoaa B o6pasLie
HEN3BECTHO, TO ero MOXHOo onpeaesints NOASTM D 1018. ASTM D 3701 nnn ASTM D 7171.
10.5.2 Ecnu copepxaHue Bogopoda B MaccoBbIX MPoLUeHTax B o6pasuax aBnalmoHHOro 6eH3nHa n typ-
GVHHOrO ToN/IMBa He NnoagaeTcsa onpeaesneHnio, HASLWY TENIOTY CrOPaHUsa MOXHO BbIYUCINUTL NO hopmyie

On = 10,025 ¢ (0.7195)04, (12)

rae On— Hu3was TensioTa CropaHvsi Npy NOCTOSIHHOM gaBneHun. MIX/Kr;
Ofn— BbICLIAs TensoTa CropaHust Npu NocTosiHHOM o6bemMe. MIK/KT.

Mpumevyanne 8— dopmyny (12) pekomMeHAyeTCA NCNONb30BaTb TOMIbKO, €C/IN NPOLEHTHOE cofepXaHue BoAo-
poga He nogpaetcs onpegeneHunio. OHa ocHoBaHa Ha hopmyne (11) n aBMaLMOHHbIX 6eH3MHaX 1 TonMBax AN TypOuH-
HbIX ABUraTenei, paspaboTaHHbIX N0 AaHHbIM Hay4YHOI ny6nukaymmnl).

11 OchopmsieHne pe3ynbLTaToB

11.1 Hu3was TensoTa cropaHNs — KOMIMYECTBEHHbI MapamMeTp TON/IMBa, HeO6XOAUMBIN NPU NpakTu4ye-
CKOM NpUMeHeHMN. H13wWyro TeNN0TY CropaHusa 3anucbiBatoT C TOYHOCTbLIO A0 0.005 MIX/Kr.

NMpumeuanne 9 — OBBLIYHO A1 HEPTAHBIX TOMSIMB NPEANOYTUTENLHO PETMCTPMPOBATL BbICLIYIO TEMIOTY Cro-
paHusi ¢ TOYHOCTbIO A0 0.005 M/LK/KT. & HE HU3LLYI0 TEMIOTY CropaHus.

11.2 Bbicwyto nnu Hu3wyto TennoTy cropanms QKanf (calittg— mexayHapogHas kanopus)/r unm O BTE/dyH,
(Btuj/lb — mexagyHapofHas 6puTaHcKkas TensoBas efvHULA) NOAyYalT AefleHMeM Ha COOTBETCTBYHOLLUIA

KO3(h(hULMEHT N 3aNnCbIBAOT € TOYHOCTbIO A0 0.5 kan/r nnn 1 BTE/pyHT no cdopmynam:
Qgteldpym, = (O- MOx/kr)/0,002326; (13)

Qrtlvr = (Q. MOx/kry0.0041868. (14)

12 Mpeun3noHHOCTbL N cMelleHne?)

12.1 NMpeun3noHHOCTb

Mpeun3noHHOCTb HacTosLWero Metoga 6bi1a NosTlyYoHa CTaTUCTMUYECKON 06paboTKOM pe3ynbTaToB MeX-
nabopaTopHbIX NCCe0BaHWiA.

12.1.1 NMoBTOpPAEMOCTb

PacxoxaeHve pe3ynbTaTtoB NocnefoBaTeflbHbIX UCMbITaHWA, NONYYEHHbIX OAHUM W TEM >Xe ornepaTto-
pOM Ha OAHOW W TOW e annapaType Npu NOCTOSIHHO AeCTBYIOLWMX YCIOBUAX Ha UAEHTUYHOM UCMbITYeMOM
Martepuasne B TeYeHne ASINTEeNbHOro BpeMeHU Npu HOPMaslbHOM U NPaBU/IbHOM BbIMO/IHEHUN MeTOoAa, MOXeT
npeBbIWaTh crieytollee 3Ha4YeHne TO/IbKO B OAHOM crlyyae 13 aBajuatu:

nosTopsieMocTb — 0.13 MI/Kr.

1> Jessup R.S. and Gragoe C.S. Huswasa Tennorta cropaHus asuauuoHHoro 6eHsnHa AN-F-28 (Net Heat of
Combustion of AN-F-28 Aviation Casolines). Nat. Advisory Committee to Aeronautics. Technical Note No. 996. June 1945,
and Joseph A. Cogliano and Ralph S. Jessup. 3aBUCUMOCTb HU3LIEN TENNOTbl CTOPAHUSI Y aHWIMHOBOI TOUKM aBuaLm-
oHHbIX Tonme (Relation Between Net Heat of Combustion and Aniline-Gravity Product of Aicraft Fuels), Nat. Institute of
Standarts Technology Report 2348, March 1953.
MoaTBepxjaloLine gaHHble MOXHO nonyunte BASTM International Headquarters npu 3anpoce nccneposaTeslb-
ckoro otyeta RR: RR:D02-38.
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12.1.2 Bocnpon3BognuMoCTb
PacxoxfeHne pe3ynbTaTtoB eUHUYHbLIX U HE3aBUCUMbIX UCMbITaHWA, NOJyYeHHbIX pasHbIMU onepaTo-

pamun. paboTarowmmn B pasHbixX naboparopusax, Ha WOEHTUYHOM UCMbITYEMOM MaTepuasnie B TeyeHue An-
Te/IbHOr0 BPEMEHU MNPV HOPMaSIbHOM U NPaBW/IbHOM BbIMOJIHEHUN MeToAa, MOXeT npesBblwaTb cregytolme
3HaYeHUsa TUIbKM B OAHOM Cnydae u3 asaguartu.

BOCNpon3BoANMOCTb — 0.40 MIx/Kr.

12.2 CwmeleHune

CwmMelleHne He onpeaeneHo, Tak Kak OTCYTCTBYIOT CpaBHUTESIbHbIE AaHHbIe C NPUHATbIMU 3Ta/IOHHbIMU
MaTtepuanamu (oxBaTbiBaloWMMN gnanas3oH 3HAYEHWA, npegnonaraeMbiX Npu NCMONb30BaHUN METOAA).

10
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MpunoxeHune Al
(o6sa3aTenbHoe)

AnnapaTtypa Ana onpegesnieHns Tena0Tbl cropaHus

Al.1 Na6opaTtopus

B nomelyeHnn. 8 KOTOpom paboTaeT KanopuMeTp, He [O/MKHO 6biTb CKBO3HSKOB 1 PE3KUX NepenajfoB TemMneparyp.
MpsiMOii COMHeuHbI CBET He JO/MKeH nonajaTh Ha py6allky kasopumeTpa unm TepMmomeTpbl. CregyeT npesycMoTpeTb
COOTBETCTBYHOLLME CPEACTBA A/151 OCBELLEHNS, OTOMEHUA Y BEHTUAALUMN. XKenaTeNieH TepMoCTaTUYeCckuit KOHTPOSib TeM-
nepaTypbl OKpYXalLei cpefbl 1 KOHTPO/Ib OTHOCUTESTbHOW BNAXHOCTU.

Al.2 KncnopopHas 6omba

BHyTpeHHWii 06bem KncnopoaHoin 60M6bl fo/KeH 6biTb (350 + 50) cm3. Bece geTanu JOMKHbI ObITb M3rOTOB/IEHbI U3
mMaTepuanos, He NOABEPXEHHbIX BO3AECTBMIO NpoLiecca UM nNpoAykTOB ropeHus npu nofsoje n3mepsieMoii Tennosoi
3HEepPrun UM He NPUBOAALLUX K U3MEHEHWNI0 KOHEeYHbIX NpoAykToB. Ecnn 6omba nokpbiTa nnaTWHON Wan 30/10TOM, BCe
OTBEPCTUS [O/MKHbI 6bITb N30/IMPOBaHbI, YUTOGbLI NPOAYKTbI CrOPaHUs He Kacasnucb OCHOBHOrO MeTasnna. KoHcTpykuwus
60M6bI foMmKHA 06ecneunBaTh NOMHOE yAaneHne Co CTEHOK BCeX XUAKNX MPOAYKTOB CropaHns npoMbiBaHnemM. Bo Bpems
MCMbITAHUSI He [OJ/IXKHO GblTb yTeuku rasa. Bomb6a Ao/mkHa BblAepXMBaTb UCMbITaHWE NpU TemnepaType OkpyxaioLiel
cpefbl NoA rmgpocrtatuyeckum gasneHvem Ha maHomeTtpe 3000 psi (20 MrMa), He BbIxoAsa 3a nNpegenbl ynpyroctu ans
no6oii getanu (cM. npuMevaHne 3 HacTosILWero cTaHaapTa).

Al.3 KanopumeTtp

Cocypg kanopumetpa (npumedvanme Al.l) gos/mkeH 6GbiTb M3rOTOBMEH M3 MeTanna (MPeanoyYTUTENIbHO M3 Meau U
naTyHW) C NOKPbITUEM, CTONKUM K NOTYCKHEHWIO 1 XOPOLLO OTNONNPOBAaHHbLIM CHapyXu. Ero pasmepbl A0/kHbI 06ecneunsaTb
nosHoe norpyxeHve 6o0M6bI B BOAY, Korga kanopumeTp cobpaH. OH A0/IXKeH uMeTb npucnocobnenne Ans TwaresbHoro
nepemMeLlNBaHNA BOAbI C NOCTOSIHHON CKOPOCTbLIO, HO C MUHMMaNbHOI nojayeli Tenna. HenpepbiBHOE nepemMellBaHne B
TeyeHne 10 MUH He AO/HKHO NMPUBOAUTL K MOBLILIEHNIO TemMnepaTtypbl kanopumeTtpa 6onee yem Ha 0.01 "C OT MAEHTUYHON
TemnepaTypbl KanopumeTpa, nomelleHnsa u pybatiku. MNorpyxeHHas yacTb Mellasiku Jo/kHa 6biTh BbiBeeHa Hapyxy C
1CMnonb30BaHNeM maTepuana ¢ HU3KOW Ten10NpPoOBOAHOCTbIO.

MpumevyaHune All — TepMUH «KalopUMeTp» B HACTOsILLEM MeTofe o3HayaeT 60MOY, cocys C Melasnkoi n
BOAY, B KOTOPYIO norpyxeHa 6omba.

Al.4 Pybawka

KanopvumeTp Ao/xeH 6biTb NOTHOCTLIO MOrPYXeH B pyballKy ¢ nepeMellnBaeMoii BOJON 1 3akpensieH Takum obpa-
30M, YTOGbI CTEHKM, AHO 1 BEPX Haxoamnucb B 10 MM OT CTeHOK pybaluku. Pyballuka fo/mxHa obecneumsatb nogaepxaHune
NOCTOAHHOW TemnepaTypbl UM UMETb BO3MOXHOCTb GbICTPOro peryniMpoBaHua Temnepartypbl Takum o6pasom, YTo6bl ee
TemnepaTypa 6bl/1a paBHa Temnepartype KanopvmMeTpa npu pabote B agmabatnyeckux ycnosusax. Boga, ncnapswouiascs
13 pyballkmn, He JO/MKHA KOHAeHCMpoBaTbCA Ha kanopumeTtpelK

Al.4.1 Py6aliKy C BOAO NOCTOSHHOM TemnepaTtypbl MOXHO 3aMeHUTb pyballKoi ¢ ABOMHbIMU CTeHKamMu ¢ 6e3B03-
AYWHBIM W30/IMPOBaHHbLIM NPOCTPAHCTBOM, €C/IN KaslopUMeTP MUCMOJb3YI0T B MOMELLEHUN C NOCTOSIHHOW TemnepaTypoil,
noaAepXxuBaemoli c TOYHOCTbI0 = 1 "C unun + 2 "F. Te xe camble YC/I0BUS OKpyxatoLieli cpefbl fO/MKHbI 6blTb COXPaHeHbI
BO BCEX WCMbITAHWAX, BK/lOYaA CTaH4apTU3aumio.

Al1.5 TepmomeTpbl

Temnepatypy B kanopumeTpe u pyballke cnegyeTt UsmMepsaTb cneayoLlyMm TepMoMeTpaMm Uam nx KoMeuHaumei.

Al1.5.1 CTekNsAHHbIA PTYTHbIN TepmomeTp ASTM

CTeKNSAHHbIW pTYTHbIA TepMomeTp ASTM Ans MCNob30BaHUsi B KaflopumeTpuyeckoli 6om6e gmanasoHoM u3Mepe-
HMsa ot 19 'C go 35 'C (unm ot 66 *F go 95 "F). ot 18.9'C go 25.1 'C unm ot 23.9 "C go 30.1 'C. cooTBeTCTBYOLW M Tpe-
60BaHMAM ana TepmomeTpoB 56C (56F). 116C nnn 117C cooTBeTcTBEHHO No ASTM E 1. CnegyeTt npoBecTu uUcnbiTaHue
Kax[oro TepmMomMeTpa Ha TOYHOCTb U3MepPeHus yepes nHTepsasbl He 6onee 2.0 “C nuam 2.5 "F no Bceil rpagympoBaHHON
Wwkane. NMonpaeky 3anncbiBAT C TOYHOCTbLIO A0 0,002 "C nnm 0.005 "F cOOTBETCTBEHHO A/19 KAX/A0 KOHTPOJIbHOI TOUKM.

Al1.5.2 inchbdepeHynanbHbliii TepMmomeTp bekmaHa

LOnddepeHumnancHblii TepmomeTp BekMaHa frana3oHoM n3mepeHus 6 "C. cooTBeTcTBYOWMI Tpe6oBaHnsM ASTM
E 1 ana TepmomeTtpa 115C. KaxAapblii TepMOMETpP UCNbITbIBAIOT HA TOYHOCTb M3MEPEHUs Yepe3 nHTepBasbl He 6onee 1°C
no BCeW rpayMpoBOYHOI LKae U 3anUcbiBAlOT NONPaBky ¢ TOYHOCTbI0 A0 0,001 "C ANnst KaxAoh KOHTPOSIbHOW TOYKM.

A1.5.3 MnaTvHOBbI TEPMOMETP CONPOTUBAEHNA KanopumeTpuyeckoro tmna. 25 Om.

T7E,q|/|HCTBeHHbIM M3BECTHbIM M3roToBMTENEM annapara sasnsetcs Parr Inslrunrent Co., 211 Fifty Third St, Moline,
IL 61265.

1n
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Al1l.6 BcnomoraTenibHble Npucnoco6ieHns Ana repmomeTpa

[Ns CHATUS NokasaHUsl CTEK/ISTHHOro PTYTHOIO TEPMOMETPa C TOYHOCTbIO 40 OfHOI AeCATol OT HaMMEHbLUEero fe-
NeHunsa Wwkansl Heobxoanma nyna. OHa Ao/HKHA UMEeTb 06bEKTMB 1 fiepXaTeb, yCTaHOB/IEHHbI TakuM 06pa3oMm, YTo6bl He
BHOCWTb 3HAYMTE/IbHOW MOTPELUHOCTU M3-3a Napasiakca.

A1.6.1 C TepMOMETpPOM COMPOTUB/IEHUS MCNOMb3YIOT MOCTUK COMNPOTUB/EHUS YWUTCTOHA W ranbBaHoOMeTp Ans
M3MepeHNs CONPOTUBNEHMSA C TOYHOCTbIO A0 0,0001 Om.

Al.7 YCTpOWCTBO AN N3MEpPEeHNS BPEMEHH
[nsa kanopumeTpa ¢ N30TEPMUYECKON pyballKoi NCNONb3YIOT Yackl UK fpYroe YyCTPOCTBO U3MEPEHNS BPEMEHM
C TOYHOCTbIO A0 1cC.

A1.8 flepxaTenb obpasua
HeneTyune (Bblcokoxunswme) o6pasLibl CXUraloT B OTKPITOM TUT/NE, U3TOTOB/IEHHOM U3 NAaTWHbI (MPeanoYTuTe b-

HO). KBapua Wau npuemaemMoro cnnasa mMetasnos. TUMKU U3 cnnasa MeTanN/ioB NPUEMIEMbI, €CNU NOCNe HECKONbKUX
npeaBapuTesibHbIX CXUraHuii macca Turns MexXxay UcnblTaHMAMU USMEHAETCA HE3HAYUTEIbHO.

A1.9 MpoBosioka 3axuraHus

Mcnonb3yloT cTanbHylo NpoBosioky kanuépa Ne 34 BpayHa-llapna wau npoBOJIOKY BbICOKOTO COMPOTUBAEHUA U3
xpomensi C anuHoii 100 MM. MOXHO MCMONb30BaTb NPOBOIOKY MEHbLUEW AJIMHbI, €C/IM BO BCEX WUCMbITAHUAX, BKIKOYas
cTaHgapTusaunio, NCNosb3yT NPOBOIOKY TON Xe ANIMHbI. MOXHO Takke WCNoNb30BaTb NAATUHOBYIO NPOBOJIOKY, €CAn
SHepPrus 3axuraHusa mana u BoCnpovssoguma.

A1.10 Lienb 3axuraHus

[na 3aXuraHns UCnonb3ylT NEPEMEHHbI UM NOCTOSAHHbLIN TOK OT 6 40 16 B ¢ amMnepMeTpom Unn UHAMKATOPHON
namnoii AN onpeAeneHus Hannuusi Toka B Lenu. MOXHO UCNoNb30BaTb NOHMXKALW M TpaHcopmMaTop, COeANHEHHbIN ¢
OCBETUTE/IbHOW CeTbI0 (3/1EKTPOCETBLIO) aKKyMYNATOPHbIX 6aTapeii 115B. 50/60 'y (MpepynpexaeHne — MNepeknwyartenb
Lienm 3axuraHns foMxeH 6biTb C CAMOBO3BPATOM, 06bIYHO PA30MKHYT, 32 UCK/OUYEHUEM CyYaeB, KOraa OH yAepxusaeTcs
onepaTopoM B 3aMKHYTOM COCTOSIHWM).

Al.11 YCTPOICTBO A1 OYUCTKM KUCNOPOAaA

Nmetowmniics B npogaxe KMCN0POJ, NOMYYEHHbIA U3 XNAKOro BO3Ayxa, 06bIYHO MOXHO NCNO/b30BaTh 6€3 0UMCTKM.
Kucnopog, NonyyYeHHblli 3/71€eKTPOIM30M BOAbl, HE crefyeT UCMno/ib3oBaTh 63 OYMCTKM, Tak Kak OH MOXeT cogepxXaTb
BOJ0POA 1 NPUBOANTL K U3MEHeHNI0 pe3ynbTaToB Ha 1% un 6onee. Foploune NnpuMecH U3 KUCAOPOoJa MOXHO yAanuTb Npo-
nyckasmem Hag okcugom mean (CuO) npu Temnepatype npubnusntensHo 500 "C.
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MpunoxeHune A2
(o6sa3aTenbHoe)

Monpaskn

A2.1 MonpaBKW K TepMOMETPY

A2.1.1 AwndhepeHuynanbHylo MnonpaBky Ha BbICTynawwWwuii CTON6WK PTyTW AN NanoyHbIX TEPMOMETPOB ANA
KanopumeTpuyecknx 6om6 (56C 1 56F) BbluMcnatoT no chopmyne

OnddhepeHumanbHas nonpaeka Ha BbicTynawowmii ctonouk = K(tc- ta)fta+tc- L-T), (A2.1)

rae K — koadhdpuumeHT gndcepeHunansHoro paclumpenns X1UaKocTn U cTekna, U3 KOTOporo M3roToBfieH TepMoMeTp;
3HavyeHune coctasnseT 0.00016 Ana CTEKNAHHbLIX PTYTHbIX TepmomeTpoB Lienbcus nnm 0,0001 — A5 CTEKNAHHBIX
TepMOMETPOB C OPraHNYecKO XNAKOCTbIO 1 Wkanoi Lienbcus;
1C— 3Ha4yeHne KOHeYHoW TemnepaTypbl;
g — 3HayeHne HavanbHON TemnepaTypsl;
L — nokasaHue no wkane, 40 KOTOPO TepMOMETP NOhyXEH;
[ — cpepgHas TemnepaTypa Ha BbiCTynatoLlem CTon6uke.
A2.1.2 lncbdpepeHymanbHyo NoNpaBky Ha BbICTyNaLWmMii CTON6UK pTyTu ANA TepMmoMeTpa bekmaHa, norpyxeHHoro
[l0 HyNIeBOI OTMETKM MO LKase, BbIYMCAAIT No hopmyne

[AnddepeHuransHas nonpaska Ha BeicTynawwumii ctonouk =K(lc- fa)(S +tc+fa- T). (A2.2)
rae S — nosioxeHne TepMomeTpa (TemnepaTypa Ha NokasaHun «Hynb»);
K. T, tcu /a — onpegeneHnbl B A2.1.1.
A2.1.3 MNonpaBky Ha yCTaHOBKY A/19 TepMomMeTpa BekmaHa BbluMcasailoT no dpopmysne

MonpaBka Ha ycTaHOBKY = koadhchnuymeHT - (fc - t,). (A2.3)

rae koahuuneHT onpegenstoT no tabnuue A2.1;
fcn /la— onpepgeneHbl B A2.1.1.

Tab6bnwuya A2.1— lNonpaBoyHble KOIMPULNEHTbI

YcTaHoBka Koadhhuumnent
15 -0.0015
20 0.0000
25 + 0.0015
30 +0.0029
35 +0,0043
40 + 0.0056

A2.2 Tepmoxumunyeckue nonpasku

A2.2.1 TennoTa o6pa3oBaHnNs a30THOW KMCIOTbI

Monpasky Ha TennoTy 06pa3oBaHNsa a30THOW KMCNOTbI 5 [K NPUMEHSIOT K KaXA0MY KyGUYeCckoMy CaHTUMeTpYy CTaH-
paptHoro pacteopa NaOH (0,0866 monbl'am3). n3pacxof0BaHHOIO Ha TUTPOBaHMWe K1cnoTol. MNpegnonaraercs, 4To

1) BC TUTPyeMas KucioTa ABNseTcs a3oTHol kucnoToi (HNO3);

2) Tennota o6pasosaHusi 0.1M HNO3 B ycnosusx ucnbiTaHua pasHa 57,8 k[x/monb. Ecnn ogHOBpeMeHHO
npucyTcTByeT u cepHas kucnota (H2S04), To yacTb NOMNpaBKXU Ha CepHy kucnoty H2S04 cogepxutca B nonpaske e, n
ocTasibHas 4acTb — B Nonpaske e2.

A2.2.2 Tennota o6pa3oBaHna CEPHOI KUCNOTbI

MonpaBsKy Ha TennoTy o6pa3oBaHnsa CepHoV KncnoThl 5,80 kX NPUMEHSAIOT K KaXA0My rpamMmMy cepbl B obpasLe.
DTO0 NOMIOXEHNEe OCHOBLIBaeTCsl Ha TennoTe o6pasoBaHus 0,17 M cepHoii kucnoTel HAO . koTopasi paBHa 301,4 k[x/MOnb.
MonpaBka, paBHasa 2 - 57,8 k[x/mMonb. 6blna npumeHeHa k H2S04 B nonpaBke e, (cMm. 10.3 HacToswero craHgapTa).
Takum 06pa3om, Heob6xoanmas AONOHUTENIbHAA Nonpaska pasHa:

301.4 - (2 «57,8) = 185,8 k[x/monb nnu 5,80 kOx/r cepbl. (A2.4)
13
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A2.2.2.1 3HaueHune 5.80 k[x/r gna cepbl COOTBETCTBYeT TOM/MBY, COAepxXalieMy OTHOCUTesIbHO 60/bluoe
KOINYECTBO cepbl. MOCKO/LKY CHUXaeTCA NPOLEHTHOE COoepXaHue cepbl, TO yMeHbLUaeTCsa 1 nonpaska, COOTBETCTBEHHO,
MOXeT 6bITb AonyuieHa 60Mblias NorpewHocTb. JNa BblYUCNEHWUI Obl1 MCNOMb30BAH 3AMMNUPUYECKUIA COCTaB XUAKOTO
Tonnuea 0.8 % S un 99,2 % CH2. Mpu cxuraHum 0.6 robpasua Takoro Tonamea B 6ombe, cogepxaliein 1 cm3 Boabl, 6yneT
o6pa3oBbiBaTbCA NpU6AM3NTENBLHO 0.17 Monb/AM3 H,S04.

A2.2.2.2MNogaHHbIM NIST (umpkynsp Ne 500) Tennotapeakumm SC2(r)+1/202(r) 651 H20 (1)- H2S04 650 H20 (1)
npu NOCTOSAHHOM o6beme u gaBnenun 3 MlMa pasHa 301.4 k[x/MoNb.

A2.2.3 TennoTa cropaHns NPOBOJIOKN 3aXuUraHusa

[N NpoBOMOKM 3aXWTaHnsa NPUHATHI cneaylowme 3HayeHnss TensoTbl CropaHns:

- XenesHas npososioka kanmépa N9 34 bpayHa-Lapna — 1.13 [x/mMm:

- npoBosioka u3 xpomensa C kannépa Ne 34 bpayHa-Lapna — 0.96 [x/mMm.

A2.2.4 TennoTa cropaHusi cCaMmoK/eLWencs NeHTbl

MonpaBka Ha TennOTy cropaHua NeHTbl (onpegeneHHas no 8.3 HacToAWero ctaHjgapTa) npegnonaraet MojHoe
CropaHue feHThbl.

14
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MpunoxeHune A3
(o6sa3aTenbHoe)

Tpeb6oBaHuA 6e30MacHOCTU

A3.1 Tmapookucb (rMApoKcKua) HaTpus

A3.11 MpegynpexgeHne — KOppO3MOHHO-aKTVBHOE BELLECTBO MOXET ObiTb NPUYNHOW CU/IbHBIX OXOFOB WK
cnenoTbl. BelgeneHune tenna npuBoAnNT K BYPHOI peakuun uam pasépbi3rMBaHWio Npu CAULWKOM 6bICTPOM CMELINBaHUN
C BOAOIA.

Mepep npvMeHeHnEM cnegyeT 03HaKOMUTLCS C UHGhopmaLuelt o npouesype 6e3onacHoit paboTbl U Mepax 3aLuThbl.

CnepyeT usberatb nonagaHusa ruapokcMaa HaTpus B rnasa, Ha KoXy unu ogexay.

CnepgyeT nsberatb BAbIXaHWsA NblIM UK a3pP0O30/4.

He cnepyeT npuHuMaTh BHYTPb.

Mpun paboTe ¢ rMAPOKCUAOM HATPUS UCNOMB3YIOT 3alYUTHbIE 04K UK MACKY 415 N1ua, 3aliUTHbIe nepyaTku, 06yBb
n ogexay.

Mpu cMmewvBaHMmn ¢ BOAON TMAPOKCUA HATpUsA [06aBNSAI0T MeA/IeHHO Ha MOBEPXHOCTb pacTBopa, YTobbl nsbexarb
6ypHOro pas6pbi3rusaHus. MNpu NpUroToBaEHUN pacTBopa He credyeT WCNoMb30BaTb rOpAYyl0 BOAY, FMAPOKWA HaTpus
cnepgyet fo6aBnAaTb TakMM 06pa3om, 4TOObI MOBbILEHME TemnepaTypbl Npy NepemMellMBaHUN COCTaB/AN0 He Gonee
10 'C/MuH n TemnepaTypa pacTsopa He npesblwana 90 "C. flo6aBnsemas nopuusa NaOH He Ao/xHa yBenuuusatb
KOHLeHTpauuio pactsopa 6onee yem Ha 5 %.

A3.2 Kucnopogp

A3.2.1 MpeaynpexaeHne — Kucnopog yckopsieT ropeHue.

He cnepyeT npeBbilwaTtb KONNMYeCTBO obpasua.

He gonyckaeTcs ucnonb3oBaTb Mac/io Un cMasky Ha perynaropax, MaHoMeTpax U KOHTPOSbHOM 060pyA0BaHNN.

CnepyeT Ucnonb3oBaTh TO/IbKO 060pyA0BaHNe, NpurogHoe Ans paboTbl C KUCOPOAOM, criefyeT TwaTesbHO o4n-
WwaTb ero oT HedhTeNPOAYKTOB, CMa3kn 1 APYrux roproynx BeLecTs.

CnepyeT XxpaHUTb BOCN/1aMeHAOLWMeCs BelecTsa BAaM 0T KUCopoda U yaanaTe UCTOYHUKN BOCM/IaMEHEHNS.

MoBePXHOCTU AO/MKHbI 6bITb YUNCTBIMK AN1A NPeAOTBPALLEeHUss BOCN/IAMEHEHUS W-UW B3pblBa MPU KOHTaKTe C KuUC-
NI0poAoM.

CnepyeT Bcerga Mcnosnb3oBaTb perynatop gasneHus. CnepyeT NOHW3NUTL faBfieHWe perynsitopa nepef Tem. Kak
OTKPbITb BEHTWU/Ib GannoHa.

Bce ncnonb3yemoe o6opyaoBaHne u 6annoHbl 4O/MKHbI 6bITb MPUTO4HbLI U PEKOMEHAOBaHbI A8 paboThbl C KUC-
nopofom.

Karteropuuecku 3anpeLeHo nepeHocuTb KUCnopod u3 6annoHa, B KOTOPOM OH MOJyYeH, B ApYroit 6annoH.

3anpeuliaeTca cmelnBaTh rasbl B 6aioHax.

He ponyckaetcs poHATb 6annoH. CnegyeT y6eauTbes, UTO 6annoH HaLeXHO 3akpenseH.

CnepyeT gepxaTb 6an10H 3aKpbiTbIM, KOr4a KNCI0PO/ HE UCMO/b3YIOT.

CnepyeT CTOSITb Ha NPOTMBOMOJIOXHO CTOPOHE OT BbIMYCKHOTO OTBEPCTUSA NPU OTKPbITUN BEHTUNA GanioHa.

CnepyeT xpaHuTb 6an10H B MecTe, 3alMLeHHOM OT CO/THeYHbIX fly4Yeli n BAaan oT UCTOYHWUKOB Tenna.

He cnepyeT XxpaHuUTb 6an10H B arpeccuBHO (KOPPO3MOHHO-aKTUBHOI) cpeje.

He cnepyeT ncnonb3osatb 6an10H 6€3 3TUKETKN.

He cnepyeT nonb3oBatbCsA NOMATLIM UM NOBPEXAEHHBIM 6a1I0HOM.

CnepyeT ncnonb3oBaTb 6a110H TONLKO AN TEXHUYECKUX Lieneii. 3anpeLiaeTca UCNob30BaTh €ro AN NHranaumnii.

CnepyeT Ucnonb3oBaTth 6a1/10H TO/ILKO B XOPOLLO NMPOBETPMBAEMOM MOMELLEHNN.

A3.3 2,2.4-TpumeTunneHTaH

A3.3.1 MpegynpexaeHne — YpesBblualiHO lerkoBocnaMeHsOWMiics. BpegeH npu BAbIXaHWW.

Mapbl MOTyT BOCM/IAMEHATLCS.

CnepyeT xpaHuTb BAAIN OT UCTOYHWKOB TeNaa, UCKP U OTKPLITOrO NiamMeHu.

EMKOCTb ciefyeT XpaHUTb 3aKpbITOW.

Wcnonb3oBaTh criedyeT nNpu AOCTATOYHON BEHTUNALWN.

CnepgyeT nsberatb CKONJIEHUSA NAapoOB U yAanAaTb BCE UCTOYHUKM BOCM/IAMEHEHNS, 0COOEHHO aneKkTpoannapartypy u
oborpeBaTenn B HEB3PbIBO3ALLNLLEHHOM UCMOMHEHUN.

CnepgyeT nsberatb 4NTENbHOIO BAbIXaHVWA NapoB UV aspo30/s.

CnepyeT usberatb A/IMTENbHOTO WAV MOBTOPHOTO KOHTaKTa C KOXeiA.
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Mpunoxenvne A
(cnpaBouHOE)

CBefieHnsa 0 COOTBETCTBMU CCbINIOYHbIX CTaHA4apToB ASTM MexXrocyfapCcTBeHHbIM cTaHgapTam

Ta6nuya JA 1

O603Ha4eHe CCbINIOYHOTO CTaHaapTa CreneHb OGo3HaYeH1Ee N HaMEHOBaHNE COOTBETCTBYHOLLETO
™ COOTBETCTBUS MEXrocyJapCTBEHHOIO CTaHAapTa
ASTM D 129 — B
ASTM D 1018 — *
ASTM D 1266 HoT FOCT 32403— 2013 «HedTtenpogyktel. Onpegenexve

CoflepxaHusi cepbl (NamMnoBblii METOA)»

ASTM D 1552 0T FOCT 34211—2017 «HedTenpoaykTsl. OnpeaeneHue
cepbl CXUraHnem npu BbICOKON Temnepartype W geTek-
TMpoBaHnem no nHdpakpacHomy (IR) usnyueHuno nam
no TennonposogHocT (TCD)»

ASTM D 2622 0T FOCT 33194—2014 «HepTb 1 HedhTenpoaykTbl. Onpe-
AeneHne cofepxaHua cepbl MeTOAOM peHTreHody-
OpEeCLEeHTHOW CNeKTpoMeTpun C BOJIHOBON AncCnepcu-

en»
ASTM D 3120 °
ASTM D 3701 — *
ASTM D 4294 0T FOCT 32139—2013 «HehTb 1 HedhTenpoaykTel. Onpe-

fleNleHne cogepxaHnus cepbl METOAOM 3Heprogucnep-
CVMOHHOI PEHTreHOTYOPECLLEHTHOI CNEKTPOMETPUM»

ASTM D 4809 0T FOCT 33299—2016 «Tonnusa yrnesofopoAHble Xua-
kue. OnpegenieHne TennoTbl CrOpaHnus B KaopumeTpu-
yeckoii 6om6e (TOUHbI MeToa)»

ASTM D 5453 — .
ASTM D 7171 — *
ASTME 1 — °
ASTM E 200 — .

* COOTBETCTBYIOLLMIA MEXrocyAapCTBEHHbIV CTaHAapPT OTCYTCTBYeT. [1o ero NPUHATUS PEKOMEeHAYeTCs UCNoMb30-
BaTb NepeBoj Ha PYyCCKU A3blK faHHOro ctaHgapta ASTM.
*' B Poccuiickoil ®epepauunm gelicteyet TOCT 32139—2013.

MpumeyaHne — B HacTosiLleM CTaHAApTe MCNOML30BAHO Criedyloliee yC0BHOe 0603HaYeHne CTeNeHN Co-
OTBETCTBUSA CTaHJapTOB:
- FOT — naeHTuYHbIEe CTaHAapThI.
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