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MpeancnoBue

3apayn, OCHOBHLIE MPUHUWMGI U MpaBuna nposefeHWA paboT Mo rocyfapcTBEHHOW cTaHgapTU3aUmn B
Poccuiickon ®enepaunin yctaHoeneHsl FTOCT P 1.0 — 92 «[ocypapcTeeHHan cucTtemMa cTaHaaprusaumm Poc-
cuiickori ®enepauunn. OcHoBHbIe nonoxeHus» 1 FTOCT P 1.2 — 92 «[ocynapcTeeHHanA cvcTema cTaHoapTMza-
unn Poccwiickon Pepepaunn. Nopagok paspaboTky rocy0apCTBEHHbIX CTAHOAPTOBY

CeBeaeHnA o cTaHpapTe

1 NOATOTOBNEH OTKpbITeIM akLMoHepHbIM 0BLecTBOM «BcepoccACKUA HaydHo-1CCreoBaTeNb-
CKUIA MHCTWTYT no nepepabotke HedpTu» (OAO «BHUMHI»)

2 BHECEH TexHun4yeckim komuTeToM no ctaHgaptusaunn TK 31 «HedTsHbIe TONNMBa M CMa30MHbIE
MaTepuarb»

3 YTBEPX/JEH W BBEJEH B JEMCTBWE lMpukazom PegepansHOro areHTCTsa Mo TEXHWYECKOMY
peryniupoBaHuie 1 metponorin ot 27 anpensa 2005 r. Ne 98-cr

4 HacToAwwiA cTaHaapT ABNsAeTcA MoaVdMUMPOBAHHBIM MO OTHOLEHWIO K cTaHgapTy ACTM [1 5872 — 02
«OnpeneneHre TeMnepaTtypbl KpycTannusayvi aBnalvOHHbLIX TONNWMB. (ABTOMATWMYECKUA MeTod ¢a20Boro
nepexoga)» [ASTM D 5972 — 02 «Standard test method for freezing point of aviation fuels (automatic phase
transition method)»] nyTem n3MeHeHWs ero CTpyKTypb.

CpaBHeHVe CTpYKTYpbl HacTOAWEro cTaHgapTa CO CTPYKTYPOW YKa3aHHOro craHaapTa MnpyBefeHo B
cnpaBodHOM npunoxeHun B. Mpu 2TOM B HEro He BKNKOYEHbl CHOCKWM 1 K 2, KOTOpble HeuenecoobpazHo
NPYMEHATL KaK HEe MMeDLWMe OTHOLWEHWA K POCCHIACKOW pedakuunn cTaHgapta. HavmeHoBaHwe HacToAwero
cTaHfapTa W3MEHEHO OTHOCKMTENLHO HAaVMEHOBaHWS YKa3aHHOIo cTaHdapTa Anga npueedeHa B COOTBETCTBME
cTOCT P 1.5 (noapasgen 3.6)

5 BBEJEH BINEPBbLIE

MH(bOpMaLI,VIFl 00 N3MeHeHWAX K HacToAwemMy CTaHOapTy I'Iy6]'|VIKyE.‘TCF| B yKazartene «HauroHanbHbLIE
CTaHOapTbby, 8 TEKCT ITUX W3MEHEHWA — B MH(bOpMaLI,VIOHHbIX yKa3arensax «HauwnoHanbHsLIe CTaHOapTbi». B
cnyyae nepecmMmoTpa NN OTMeHbl HacTOAWEro cCtaHgapTta COOTBETCTBYHWAA MH(bOpMaLI,I/IFl 6y,EI,G.‘T OI'Iy6]'II/1KO—
BaHa B VIH(bOpMaLlVIOHHOM yKasaTtene «HauwnoHanbHbIE CTaHOapTbI»

© CraHgaptuHdopm, 2005

HacToAwwWA cTtaHgapT He MoXeT BbiTb MOMHOCTBIC WM Y4AaCTUMHO BOCTIPOW3BELEH, TWUPaKMPOBaH K
pacnpocTpaHeH B kadecTse o U MansHOro 13aaHusa Ha TeppuTopun Poccuiickoi @epnepauin 6e3 pazpelueHns
denepanbHOro areHTCTBa Mo TEXHWYECKOMY PerynipoBaHnic 1 MeTROROr K
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BeeaeHue

HacTtoawwii ctanga PT pa3p360TaH B CBA3W C TEéM, 4TO BO BpeMA nonerta BO34yWHOro cygHa reMmnepatypa
Tonnuea B bake 0BbIYHO MOHWXXaeTCA, 4TO MOXKET NpMBECTU K OGDBSDBEHVII-O B TONNMBE TBEPAbIX KDACTannoB
yrneso4opoaoB, KOTOPbIE MOMYT OrpaH{UTL MOTOK TONNKBA CKBO3b TONNWBHYKD CUCTEeMY BO3OYLWHONO cyaHa.
ﬂOSTOMy TeMneparypa Kpucrtannnaauli Tonnvea sceraa AorKHa BblTb HWKE MUHVMANBHOR paﬁoqelﬁ TeMne-
patypbl TONNKBa 1 TpE.‘GyE.‘T TOYHOIO N3MepeHWA.
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(ACTM 1 5972 — 02)

HALUWUOHANbBHBIA CTAHOAPT POCCUNCKON OPEQEPALUMNU

TONNWUBA ABUALIMOHHBIE

Onpe,qenel-me TemMnepaTtypbl Kpucrtannuaumm
MEeTOoOAQOM aBTOMaTU4YeCKOIro CbaSOBOFO nepexoga

Aviation fuels.
Determination of freezing point with automatic phase transition method

Hata eeegeHna — 2006 — 01 — 01

1 ObnacTe NnpUMeHeHUA

Hacroawwii cTaHoapT pacnpocTpaHAETCA HA aBWalMOHHble TypBuWHHbIE TONMNWBA W ycTaHaenveaeT
aBTOMaTWYECKNIA MeToL, da30Boro Nnepexoda Ans onpeaeneHya TeMnepaTypbl KpUcTannu1saunm B AnanazoHe
oT muHyc 80 °C go nnmiec 20 °C.

3HadyeHWs, yCTaHOBNEHHbIe B eaunHULax cictemsl CH, cunTaroTca cTaHgapTHLIMU,

Hactoawmi ctaHfapT He ycTaHaenueaeT TpeboBaHWa 6e30MacHOCTH, CBA3AHHLIE C NPUMEHEHWEM AaH-
Horo MeToga. MNonbzoBaTens HACTOALLEro cTaHdapTa JOMmKeH paspaboTaTs COOTBETCTBYHOLWME MPaBUNa TeX-
HWKK BE30NaCHOCTH.

2 TepMUHBLI U OnNpeaeneHunA

B HacTodAweM cTaHaapTe NprvMeHeHbl cneayolmne TeEpMUHLI © COOTBETCTBYIOLLUMI ONpeaeneHnami.

2.1 Temnepatypa KpMCTannu3auuv aBUALMOHHLIX TONMMB: TeMnepaTypa TOMNMBA, NpU KOTOPON
KpUCTannbl TBepAbIX yrnesofoponos, cGpasosaBLIMeca NPy OXNaXASHWA, KCYe3aloT No Mepe NoBbiWeHWA
TeMnepartyp Tonnvea.

TemMnepaTtypa KpWUCTannM3aUuny OOMKHa BbiTb HVXE MUHVManbLHOW pabodel TemnepaTypbl TOMNVBA.

2.2 MmeTond aBTOMaTM4ecKOro onpegeneHus craioBoro nepexopa: OxnaxgeHve obpasua XKuakoro
aBWALMOHHOIO TOMMKBA, NPOBOAMMOE B aBTOMaTWMECKOM peXMME L0 NOABNEHUS KPUCTanNNoB TBEpAbIX yrie-
BOAOPOAOE C MOCNEAYIOWAM KOHTROMMPYEMbLIM HAarpeBEoM 1 perucrpauviel Temnepartypbl, Npl KOTOPOW TBEp-
[ble KpUCTannbl YrNeBOL0POA0B NONHOCTLID NEPEXOAAT B XUOKYHD dha3y.

2.3 TepMO2aNeKTPUYeCKUIA MOAyNb Ha anemeHTax MenbTbe: TBEPAOTENBHLIA TEPMO3NEKTPUHECKMN
NpnBop, COCTOAWMIA M3 PA3HOPOOHbIX NOMYNPOBOAHWMKOBLIX MaTERNaNos, KOTOPbIM CKOMMOHOBaH Takim obpa-
30M, YTO Tenno nepefaetca obpasly UnW oTBoAWTCA OT 0Bpa3zLa B 3aBUCMMOCTK OT HaMPaBREHUA 3MeKTpU-
YeCKOro Toka, NoABOOMMOro K Npusopy.

3 CywHocCTbL MeToaa

3.1 OBpaszel aBUaLWOHHOMO TOMMMBA OXNAXLAT C MOMOLLID TEPMOSINEKTPUYECKOro MOAYIA Ha 3ne-
mMeHTax [NenbTbe ¢ NOCTOAHHOW CKOpocTLo (15 £ 5) *C/MKH Nog HeNpPepbIBHLIM NOTOKOM OT MCTOYHKKA CBeTa,
MpW NOMOLLM CUCTEMBI ONTUMECKUX AeTEeKTOPoB 0bpasel HernpepLIBHO KOHTPOMNMPYIOT C LENLI0 onpedeneHis
Havana oBpasoBaHuA KPUCTannos TBepAbX yrrnesogoponos. [Nocne o6pasosanna KpucTannos obpasey Ha-
rpesatoT co ckopocTeio (10 + 0,5) “C/MWH oo Tex nop, Noka Bce KPWCTannbl Yrnesogopoa0Bs He nepergyT B
Kuokyo dhazy. HeoBxogumoe KONMMYECTBO AeTeKTopoB oGecnedvBaeT oGHapyXeHWe NMoBbix KpUCTannos
TBEpAbLIX yrneesoaoponos. TemnepaTypy oBpasua, npu KOTOPOR KPWCTanIbl YINEBOA0POAOB NOMHOCTLIO Nepe-
XOOAT B XWUAKYIo diasy, PErvcTRMPYIOT Kak TemnepaTypy KpucTannusaumm,

WzpaHne ohMumnancHoe
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4 AnnapaTtypa, peakTMBbI U MaTepuanbl

4.1 ABTOMAaTWYECKWIA annapaT, COCTOALMIA U3 UCMbITATENBLHOW AYEAKM C MAKPOMNPOLLECCOPHLIM yrpasne-
HMeMm, B KOTOpoW obecneuvvBaeTcs OXNaxaeHwe W HarpeBaHWe obpasua, a TakKe ONTUYECKWA KOHTPOMb
NOABMEHNA 1 MCHE3HOBEHWA KPWUCTANmNoB TBEpbIX YrMesoA40pOoAoB W pericTpayua Temnepatypsl obpasua.
Bonee nogpobHoe onvcaHwe annaparta NpYBeaeHO B NPUNOXEHUN A,

4.2 Annapat gomkeH BbiTs 06opygoBaH npoBupkol Ans vcnsiTaHua obpasua, CUCTEMOW ONTUHECKUX
OETEeKTOpROB, NCTOMHWKOM CBeTa, UM poBLIM AVCNNEEM, TEPMOINEKTPUHECKNM MOOYNEM Ha 3nemeHTax [Nenb-
The WM YCTROWCTBOM M3MepeHWsl TeMnepaTypbl obpasua.

4.3 YCTpOWCTBO U3MEPEHWA TEMMEPaTypbl OOMKHO obecnevrBaTs U3MepeHWe TeMnepaTypsl obpasla B
AranazoHe oT muHyc 80 °C go nntoc 20 °C ¢ pazpelarwwei cnocobHoCTs U TodHocTse 0,1 °C.

4.4 Annapart gomkeH 6biTb 06opyaosaH UTMHIaMK Ans o6ecneqdeHns UMPKYNSAL W 3KUOKOCTHOR OXIa-
AaLlen cpenpl Ana 0TBOAA Tenna, BbipabaTbiBaeMoro TEPMO3NEKTPUYNECKUM MOAYNEM Ha aneMeHTax lNens-
The W OPYTUMK 3MEeKTPOHHbIMKU Grnokamik annapata, v ana obecnedeHnsa UMPKYNsSUMKM raza ans OHUCTKY
NCNbITATENBLHOW AYElKK ¢ Npobupkol ana obpa3ya oT nboro Bo3aencTaBNA aTMocdepHOR Bnary.

4.5 H-OKTaH 1 H-HOHaH KBanudoMkauwy X.u.

fIpedynpexderue — H-OKIMaH U H-HOHAH AGIIAIOIMCS J162K080CNAMEHRTI WUMUCSH XUOKOCITIAMU,
oKkasbigarowumMu epedroe eozdeilicmaue Ha ObixamenbkHbie Nymu Yenoageka. flpu ux npumMeHeHuUU
Heobxodunmo uibezame OMKPLIMLIX UCIMOYHUKOS IMeIa, UCKP U OMKPLITIOZ0 IaMeHL.

4.6 »wuokaa oxnaxgawlwas cpeja And OTBOLA Tenna, BoipabaTsiBagMOoro TeEpMO3NeKTPUYECKM MOAY-
nem Ha anemeHTax MensThe 1 gpyruMK 3NeKTpoHHBLIMKY BnokaMmu annapara.

MpumeyaHue — BHekoTopeix annapatax B Ka4eCTBe OXNakAaloWei cpedbl UCNONb3yeTcA BOAONPOBCAHARA
BOOa AnA oxnaxaeHua oGpasya go TeMnepatypbl MuHyc 60 °C. Ana oxnaxaeHusa ucnelTyeMmoro ofpasua Ao TeMnepartypbl
MuHyc 80 °C HeoBxoaumo oGecneunTe LMPKyIALMIC OXNaXaaloWend cpenpl B UCNONL3YeMOM annapare npyu Temneparype
MUHYC 30 °C unu Huke. Mockoneky Boda 3amMepsaeT npu 0 °C, TO B KadecTBe oxnaxgarlwed cpedbl MCNonbayoT
TEXHWMECKWA M3onponaHorn.

4.7 lNpoayBoYHbIV ras, HanpuMep BO34yX, a30T, FeNWA MMM aproH ¢ TOYKOW POCHI HWDKE CAMOW H3KOR
TeMnepaTypbl 06pa3ua B yCroBWAX UCMbITaHWUS.

fIpedynpexderue — Cxambill 2a3 HaxoQumcs o0 ebicoKum daeneHueM. MHepmHbil 2a3
MOXem oka3zams ydyuwarmujee gozdelicmaue npu e0bIXanuu.

4.8 TMunetkn, oBecnednBaowye BBog obpasya B konvdectse (0,15 + 0,01) oMl

4.9 BaTtHble BanuKy G NMacTUKOBLIMUW MNKM BYMaXKHbBIMM CTEPHHAMK ANA OMUCTKY NPoBUpoK ANA UCMbITY-
emoro obpasua.

fipedynpexdenue — Hcnonb3oaaHue aanukoe c depeasiHHbIMU CMEPXHSIMU MOXem npusecmu
K nospexdeHur0 3epKankHoill NogepxHocmu dHa npobupku dns ucnsimyemozo obpasya.

5 MoparoToBKka annapata

5.1 lNogroraBnvBatoT annapar K paboTe B COOTBETCTBMMN C MHCTRYKUWER M23roTOBMTENS.

5.2 TNoakno4aoT CUCTeMy LUMPKYIALMA XWAKOW OXNaKgatoWwen cpeabl B COOTBETCTBIMM C MHCTPYKUMER
M3roTOBUTENA W yBexaaTca, YTo ee TeMnepaTypa COOTBETCTBYET TpeboBaHWAM YCNOBWA NPOBEAEHWUS UCTIbI-
TaHwA oBpa3sua (cm. nprmedaHve K 4.6).

5.3 lMoakn4anT NpoayBOYHLIA ras M ybexaalTca B TOM, HTO OH OTRErynrpoBaH A0 COOTBETCTBYLLLErO
O3BMNeHWA B COOTBETCTBUW C MHCTPYKUMAMK M3rOTOBUTENS.

5.4 BKMO4aOT aNekTponMTaHve annapara.

MpumeuaHune — HekoTopble annaparsl oGOpyOoBaHLI TEHEpPATOPOM CYXOro NPOAYBOMHOIO rasa U He
HYXOAITCA B NOQKMIOYEHWW BHELIHETO UCTOMHUKA CHATOrO rasa.

6 KanunbpoBka

6.1 lNpoepsawT cobniogeHe Bcex TpeboBaHWA MHCTPYKLUWIA Mo KanvBpoBKke, NPOBEPKE W SKCNNMyaTau i
annapara.

6.2 [OnaAnpoBepKl TEXHWMECKWX XapakTEPUCTHK anmnapaTa MOXHO 1CNonbL308aTs o0bpasel aBMalUOHHOro
TypBUVHHOMO TONNKMBA, ANA KOTOPOro 6bIN0 YCTAHOBINEHO 3HaYeHVe TEMMNEPaTYPhl KPUCTannMaagny MeToaomMm,
npyBeaeHHbIM B [1].

2
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TakKe MOXHO NMPUMeHATL 0B6pasubl, KOTOpble MCMONbL30BaNUChL NMPW NPOBEAEeHUN MeKnabopaTopHbIX
WCMBITAHWA € UenNbIo onpegeneHiAa TOYHOCTY MeToaa.

6.3 [nA npoBepKn KanuGpoBKW YCTPOWCTBA U3MepeHWa TemnepaTypbl obpa3sua B npegenax TOMHOCTU
AAHHOTO MeTOAa MOXeT ObiTb MCMNONL30BaH H-OKTaH UMK H-HOHAH KBanudgiMKaumi X.4. C U3BECTHLIM ZHavYeHneM
TEMNEPAaTYpPbl KPUCTANNU3ALMA,

7 MpoBeaeHWe UCNLITAHWUA

7.1 OTKpbIBAKOT KPbILUKY UCTLITATENBHOW AYEFKA 1 G MOMOLLBH BATHOMO Bannka o4uwanT npobupky ang
MCMbITaHWA obpasyua, pacnonoXeHHYH BHYTPW UCTLITATENLHON AHERKN.

7.2 TpombiBatoT NpoBurpky onsa obpasua nytem Beoga (0,15+ 0,01) cm® oBpasua B NpoBWpKy € MOMOLLBIC
nuneTkn. OunwaT npobupky oT ofpasua ¢ NMoMOLLLK BATHOMO Banwka, 3aTeM MOBTOPHO MpOMbLIBAKCT W
oudMwatoT npobupky. B npoGupke He AOIMKHO OCTaBaTLCH BUAMMbBIX HEBOOPYKEHHbIM rMa30M Kanens obpasya.
MNocne storo nuneTtkon BeoasaT (0,15 + 0,01) cm® obpazua ans onpeneneHyst TeMmnepaTypbl KpUcTannysagum
1 33KPbIBAKOT KPbILLKY WUCMbITATENBHOW AYEAKU.

7.3 BrnwouawoT annapaT B COOTBETCTBMM C PYKOBOACTBOM MO 3Kcnnyatayuu. C 3TOro MOMeHTa U 0o
OKOHYaHWA V3MepeHUa annapaTt aBToMaTudeck BygeT KOHTPONWpOoBaTh BCE BhINONHAEMbIe onepauunn. MNpo-
OYBOMHBIA a3 1 XKWAKOCTHAA OXNaXJaoWwana cpea HauvHaT UMpKYNMpoBaThL Yepes annapat. TepMo3nekT-
pUHMECKUA ModyNnb Ha anemeHTax [NenbThe oxnaxaaet obpasey co ckopocTthio (15 + 5) *C/muH. OnTudeckue
JETEeKTOPbl HEMPEpPLIBHO KOHTPONMPYIOT 06pal3oBaHKe KpWUCTanmnos yrnesonoponos B obpazue. Temnepatypa
oBpasyua NoCTOAHHO KOHTPOMNYPYETCA 1 3HaveHWe oTobpaxaeTca Ha JMcrnee nepefHed naHenw annapara.
Mocne oBHapyXeHWA KpUCTanNMoB yrneroJopoaos obpazel HarpesaeTcsa co ckopocTbio (10+ 0,5) °C/muH, noka
BCE KpWCTannbl He NneperayT B Xuakyto dpasy. B MOMEHT nc4e3HOBEHKSI NOCMNeAHEro KpucTanna TeMneparypa
oBpasua perMcTpyMpyeTca N M3MepeHWe 3aKaHYMBaeTCH.

7.4 3HauveHVe TemMnepaTypbl KpUCTANNM3auMK SOMKHO o0ToGpasnTbca Ha Ucnnee nepefHel naHenu
annapara.

7.5 OTKpbIBaKOT KPbILIKY UCMNbITATENBHOW AYEFKK 1 C MOMOLLLH BATHOMO Banvka odvWaT NpoburpKky oT
1cnbITyemoro obpasua.

8 ObpaboTtka pe3ynbTaToB UCNbITAHUA

8.1 PE,‘SyJ'IbTaTbI NCnblTaHWA OqJOpMJ'IFHOT B BLAE NPOTOKONAa, B KOTOPOM LOJIKHA BbITb YKa3aHa 3aperu-
CTRVPOBaHHaA Nno 7.4 TeMneparypa Kpucrannuiauunm 06pa3L|a aBNalUMOHHOIo TonnMea.

9 Mpeun3noHHOCTb U OTKNOHEHUe

9.1 MNoBTOpAEeMocCTb {CXOAMMOCTb)

PasHocTb Mexay ABYMA pe3ynbTaTamMuy WCMNbITaHWA, MOMYHYEeHHbIMKY OOHWM WM TEM KE WCNONHUTENEM Ha
OZHOW W TOW e annapaTtype NPy NOCTOAHHbLIX YCAOBWAX Ha MOEHTUHHOM WCCreqyeMomM MaTepuane npy TO4HOM
BbIMNOTHEHWI NpoUEenypPbl UCMBITAHWA, He A0MKHA npesbilwaTs 0,69 °C Bonee Yem B 04HOM crydae 13 ABaguari.

9.2 BocnponiBogUMOCTbL

PasHoCcTb Mexay OBYMA €AWHWYHBIMKM W HEe3aBWCUMLIMW pe3ynbTaTaMmy WCMbITaHUA, NONyveHHbIMN
pa3HbIMK UCMOMNHWTENSAMW B pa3HblX NaGopaTopyax Ha WOEHTWMHOM MCCNeayeMoM MaTepuane rnpu TOYHOM
BbIMONHEHWW NpoLeaypbLI UCMLITAHWA, HE A0MKHa nNpessIwaTs 1,30 °C Bonee 4emM B 04HOM cryyae U3 Asaguati.

9.3 OTKNnoHeHue

OTKnNoHeHKe OT pe3ynbLTAToB HACTOSALLErO METO4A HE YCTAHOBIEHO B CBSA3M C OTCYTCTBYEM CMECH XKUAKNX
YyrNeBoAopoAo0B C M3BECTHOW TEMNepaTypor KpUcTannn3aumm, KoTopble MAEHTUYHEl aBMaLWMOHHbIM TONNMBaM
AN ra3oTypbyHHbLIX ABMraTenen.

9.4 OTHOCHTENLHOE OTKNOHEHWNe

PesynbTathl, nony4eHHbIe Ans BceX obpasuos npy BLINONHEHW MexxnabopaTopHO nporpamMmb, Bbinm
NpoBepeHbl Ha OTKNOHEH WA OTHOCUTENBHO METoAa, NpyBeAeHHOro B [1]. PacxoXaeHWs pe3ynsTaToB HAaXo04AaTCA
B Npegenax BOCMNpOW3BO4MMOCTA MeToda, npuBegeHHoro B [1].

MpuMeyvyaHnsa

1 PeaynbTaThl HACTOSALWEro MeToda OnpedeneHus MpuUaHaHbl SKBUBAMNEHTHBIMW PesynbTaTam, NONMyYeHHBIM Mpy
onpepeneHuM No meTody, npueeneHHomy B [1]. HacToawmia MeTon gaseT BOMOXHOCTE NOMyYaTh pes3ynbsTaTel ¢ TOYHOCTLID
ao 0,1 °C, uto oBecneunsaeT Gonee BLICOKYH) TOUHOCTL (MPELW3UOHHOCTL)} PE3ynbTaTOR UCMNBITAHWA NO CPABHEHWID C
MeTOoOOoM, NPUBEAEHHLIM B [1].
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2 Ecnu B cneundmrkalyum Ha TORAPHYIO NPOAYKLMIO MpefycMOTpeH MeTo, NpUeeaeHHbIA B [1], He pekoMeHayeTcA
MCNOMNbB30BaTh AaHHLIA MnNn NioboA apyroi MeTog.

3 XapakTeprncTWKA NpeuM3noHHOCTA YCTAHOBMEHbl cTatmcTudeckod oGpabaoTkoA pesynbTaTor, NOMyYeHHBIX Mo
nporpamMme MexnaGopaTopHbLIX UCTILITAHUA, B COOTBETCTBUM C KOTOPOH B6IN0 NPoaHanu3upoeaHo 14 KoMnNNekTos 0bpasLoe
pasnuMYHbBIX aBUALMOHHbBIX TONNWB C TEMNEPATYPOR KPUCTANM3aUNK B AnanascHe oT MuHyc 45 °C go muuyc 65 °C. JerATb
nabopaTopuid McnonsL3oBand annapat aeToMaTuyeckoro onpefenerna dasosoro nepexona v 15 naGopaTopuii UCNONbL30-
Banu pyvyHo MeTOR MCMbITaHWA, NpueeneHHbIA B [1]. CTaTUcTUYecKU 06paboTaHHble gaHHbLIE NO NOKa3aTensAM npeLM3noH-
HocTu Bbinn cobpaHbsl M paccudTaHbl C Y4eTOM paspeuwaloweid cnocobHoctn 0,1 °C, obecneuuvsaeMod MeTOAOM
aBTOMaTWYecKoro onpepeneHna cpasoeoro nepexona.

MpunoxeHue A
(obsAzaTenwHoe)

OnucaHue an naparta gnfa onpegeneHnd teMmnepatypbl KpVICTaﬂﬂVISaU,VIVI*

A1 AnnapaT BKMOMaeT MCNbITATENbHYH KaMepy M MaHens YNpaBneHuss Ha BHELHeW MOBEPXHOCTM annapara
(pucyHOK A1),

n pAMEedaHHWEe — MonHoe onucaHne 060py,E|OBaHMF|, WMHCTPYKUWKA NO €r0 MOHTaXy, CXeMbl U MHCTPYKU KWK NO
TEXHUMECKOMY oﬁcnymmaaHmo coaepXKaTcA B pYKOBOOCTBAX M3rOTOBUTENA, KOTOPbLIE NpUNarakoTCcA K KaxKaomy npmﬁopy 4]
BKMIOMEKTCA B UCCIENOBaTENLCKMA OTHET.

Pucynok A1 — BrewHuit Bug annapaTa

* Onsa ofecneveHWs HACTOALLErO METOAa WCNbITaHus Haubonee onTUMansHoW Gbina Npu3HaHa Mogenks annapaTa
onpegeneHya TeMNepaTypbl kKpucTannuaauuun cepuin 30, 50 u 70 komnaHun Phase Technology 135-11960 Hammersmith
Way, Richmond, B.C. Canada, V7A, 5C9, Ha koTopoM B npougecce MexnaGopartopHbIX UCNBITAHWA paccunTaHel NoKasaTenu
TOMHOCTKH (MPEUM3UOHHOCTK} NO NpoLeadype cTaTtucTUeckod oBpaGoTki AaHHbIX B COOTBETCTBMA ¢ [2 — 4].

4
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PucyHok A.2 — Cxema McnblTaTensHON kamepsl

A.1.1 McnblTaTenbHan kaMmepa (pUcyHok A.2} BKMOMAET B cebA ONTUMECKWe OETEKTOPbl, MWH3Y, UCTOMHUK CBETA,
npoBupky ans ucneimaHuA obpasua, JaTIMK TeMnepaTypel, oGecneunBsaowuii MU3BMepeHe TeMnepaTypbl B MHTepeane ot
MrHYyc 80 °C go nnwc 20 °C ¢ paszpellatoled cnocoGHOCTED M TOMHOCTE 0,1 °C, TepMOoanekTpruvecknin Mogynb Ha
anemeHTax MenbTbe 1 paguaTop.

Kpbllka MCneITaTensHOM KaMepbl OTKPLIBAETCA ANs o4McTkM npobBupkn ana obpasua M Broga HoBoro obpasua.
KpbilKka MMEeeT yNnoTHUTENbHOE KONbUC AnA oBecnedMeHWs repMeTUYHOCTU MEXOY COMpAralUMUCH MOBEPXHOCTAMM
KpbILWKKA M Kopnyca kamepel. Boagyx, ocTaRlUWics B 3aKpbiTON KaMmepe, NpoayRaseTcA cyxum razom. CUcTeMa BMycka u
BbINMyCKa Cyxoro rasa u3obpaskeHa Ha pucyHke A 2. CTEHKU UCNbITATENBHOR KaMepbl BINOMHEHB! M3 OKPALUEHHBIX B TEMHBIA
LBET METANMUMYECKUX U NNACTUKOBLIX AeTanei ons MUHUMW3ALMW OTPaXKEHWs CRETA.

A1.1.1 MpoBupka gna neneiTyemoro obpasua npegctaensaeT coboi cocyd ¢ NNacTUKOBBEIMUW CTEHKAMMW YepHOro
LiBETA C 3epKanbHO OTpaXalowWwmM MeTannuyeckum gHom. MepeHoc Tenna k oGpasuy 1 oT obpasua Yepes MeTarimieckoe
AHO KOHTPOMUPYETCH MogyneM Ha anemeHTax MNenkThe.

A.1.1.2 [daTynk TeMnepaTypbl UMEET paspeluatoyio cnocobHOCTE M MUHUMAanNbHY ToMHOCTe 0,1 °C. JaT4ymk BCTpo-
eH B aHo npoBupkn ana obpasla u pacnonoxeH Ha paccToAHun MerHee 0,1 MM oT gHa npoBGupkn. Jatuuk TemMnepaTypsl,
W3TOTOBIEHHLIA U3 MNaTUHOROA HUTK, obecnevMBasT TOMHOE U3MEpPEHNe TeMmnepaTypsl obpasya.

A.1.1.3 TepmoanekTpu4eckMin Mogynk Ha anemeHTax MeneTee obecneynmBasT KOHTPONL TemMnepaTypel obpasua B
LUMpOKOM AuManascHe. [uanascoH TemnepaTtyp pasnuuaeTca B 3aBUCUMMOCTM OT Cepun Mopenu annapata. B npouecce
oxnaxaeHua obpasla Tenno nepeHoCUTCH C MOBEPXHOCTM TepMosaneMeHTa K AHy. [Mockonbky BEpPXHSSA NMOBEPXHOCTh
HaxoOWTCA B TEMJIOBOM KOHTaKTe ¢ AHOM npoBupkn, To ofpaszel GygeT oxnaxgarscs. JHo TepmoanemeHTa MenbThbe
HaxoQWTCA B TEMMOBOM KOHTAKTE C paavaTopoM, B KOTOPOM TEMNO paccevMBAETCH B oxnaxgatolwyto cpeqy. B npouecce
HarpeeaHuA obpasua NpoucxoanT 0BpaTHbIA NPoLEcC.

A.1.1.4 NcTouHUK ceeTa obecneymnBaeT nyv ANWMHOA BOMNHbI (660 £ 10} HM. ACTOMHWK CBETa pacnonoMXeH Takum
oGpaszomM, uTobbl Nyy cBeTa nagan Ha obpasel Nog OCTPLIM YINoM (CM. pUCyHOK A.2). CBET OTpaXKaeTCH OT 3epKanbHOro
AHa npo6upkun. Ecnu oBpasey npegctaenaeT coGoi 0QHOpOAHYIO JKUOKOCTE, OTPAXEHHB! A CBET NaJAET HA KPbILIKY KAMEphI,
KOTOpAas OKpalleHa B YepHbIA LBET, M NormoLaeTc.

Mpy nossneHuy kpucTannoe napachuHa B obpasle oTpaXeHHLIA CRET pacceusaeTcs rpaHulamn dassl «TBepgoe
TeNno — XMAKOCTL». 3HAUUTENLHOE KONTMUMECTBO PACCEAHHOMO CBETA NadaseT Ha NMUH3Y (PUCYHOK A.3).

A.1.1.5 OnTUYeckne OETeKTOpbl pacnonoxXeHbl Had NMWH30A ONA KOHTPOMA npo3pavHocTh obpasua. PaccToAaHue
MEXKOY OMTUMECKUMU OETEKTOPaMA M NUH30A OTperynupoBaHo TakuM oBpasom, utobbl oTpaxkeHWe oBpasua npoeUMpoBa-
NOChH HA CBETOMYBCTBATENLHYIO MOBEPXHOCTL ONTUMECKMX ASTEKTOPOR. [ANA 0XBaTa 30HBI OTPaXKEHWUS UCMonb3yeTcs Habop
ONTUMECKUAX 4aTUWUKOB.

A.1.2 MaHenb ynpaBneHWs Ha BHEWHeN NoBepXHOCTH annapaTa (cM. pucyHok A1)

A1.21 Aucnnen BoiBoga coobuweHnin obecnevmMBaeT AaHHble o cocToRHUMKM annapaTta. Korga annapat Haxogutea B
pexuMe OKMOAaHUs (XONOCTOW PEXMM) M He oBHAPYKEHO HUKAKMX HEWUCTIPABHOCTEN, AUCMNER AOrKeH oToGpaxkaTe CooT-
BETCTRYIOWeEe cooBleHune. MNocne 3aBepLlUeHUA UCNBITAHMA Ha gucnnee oTobpaaeTca 3HaveHWe pesynetata. Ecnu B

5
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PucyHok A.3 — CucTemMa geTeKkTMpoBaHWA obpa3oBaHWus KpUCTannos

kakoM-nuGo 6noke annapaTa oGHapyXeHa HeMCNpaBHOCTL, TO Ha gucnnee 6yaeT oToGpakaTeca AUarHocTUMeckoe coob-
weHue. NMogpobHoe 06bACHEeHWe AMarHOCTUMECKUX COOBLLEHMA NPUBEAEHO B PYKOBOACTRE MO 3KCMMyaTauud annapara.

A.1.2.2 Oucnnei BbiBoda 3Ha“eHWA TemnepaTypbl o6pasua obecneunBasT MHOWKALWID TeMnepaTypbl o6pasua B
TeYeHWe BCEro BpEMEHU U3MEpEeHUS.

A.1.2.3 Oucnneit BoiROOA 3HAYEHWA CBETOBOMO cMrHana obecnednMsaeT NOKasaHWA CUMNbl CBETOBOMO NOTOKA, NOny-
YeHHOro OMTUYECKUMU AeTekTopaMu. 3T7a uHhopMaLua MoKeT BblTs MCNONB30BaHA ANA YeTpaHeHUa HEUNPaBHOCTEA.

A.1.2.4 Khonka «MENU» no3sonAeT oneparopy U3MEHATL 3HaYeHWA TEMNepaTyphl B rpagycax Llenscua Ha 3Have-
HUA B rpagycax GapeHrenta n HaobopoT. Wkana B rpagycax Llenscus npuHaATa B kKa4ecTBe CTAHAAPTHOM.

A.1.2.5 KHonka «RUN» no3BondaeT onepaTopy HauaTk LMK M3MepeHrs, nocne Toro kak obpasel, 6bl1 NOMELUEH B
MCMBITATENEHYIO KAMEDY.

A.1.2.6 KHonka «RESET» noseonAeT onepaTtopy OCTAaHOBWUTL UMK W3MepeHwd. lMocne HaxaTua 3TOA KHOMKW
annapaT HeMefdNeHHO OCTAHOBMUT LMKN U3MepeHus U obecneuuT HarpesaHue obfpasua Ao TemMnepaTypel OKpyXKaiowen
cpenebl.
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CpaBHeHWe CTPYKTYpPbl HacTosAwWero ctaigaprta c ASTM D 5972

Hactoswmin craHpapT

CraHpapt ASTM D 5972

BeeneHue

Pazgen 5 3HayeHWe 1 NpUMEHeHNe

Pasgen 1 O6nacTs NpUMeHeHuA

Paspgen 1 O6nacTte pacnpocTpaHeHun

Pazgen 2 TepMUHLl M onpeaeneHuns

Pazgen 3 TepMUHONOrMsa

Pazgen 3 CywHoCcTs MeToaa

Pazgen 4 CywHocTs MeToaa UCNbITaHWA

Pasgen 4 Annapatypa, peakTuBbl U MaTepuans

Paspen 6 Annapatypa; pasgen 7 PeakTuBel U MaTepuansl

Paspnen 5 MoproToeka annapaTa

Paszpgen 8 MopgroToeka annapata

Pasznen 6 Kanubpoeka

Pazgen 9 KanuGpoeka 1 cTaHgapT13aLua

Paszgen 7 MpoBegeHWe UCMNBITAHWA

Pazpgen 10 MpoesegeHMe UCNbITAHWA

Pazgen 8 O6paboTka pe3yneTaToR UCMbITaHNA

Pazgen 11 MpoTokon UCNITaHnsA

Pasgen 9 Mpeuu3MoHHOCTE U OTKNOHEHWE

Pasgen 12 Mpeun3amoHHOCTE U OTKNOHEHWE

I'Ipmnox{eHue A Onucanue annapata ans onpegensHna

TEMMNepaTypbl KPUCTANNM3AL MU

MpunoxeHune (oBasatensHoe): pasgen 6 (NyHkTw 6.2 — 6.5)

PucyHok A.1 PucyHok A1.3
PucyHok A2 PucyHok A1.1
PucyHok A.3 PucyHok A1.2

Bwbnuorpadun

[1] ASTM D 2386 OnpepeneHve TeMnepaTypbl KPUCTANMM3A LMW AaBUALMOHHLIX TONNUB
[2] E 691 PykoBogcTBOo No BbINONHEHWIO MexnaGopaTopHOro MccnedoBaHWA AnA onpedensHus TOMHOCTM MeToaa

MCNBITAHWA

[3] NCO 4259 HedTenpogykTsl. OnpegeneHie 1 NnpUMeHeHWe nokasaTened TOMHOCTH METOO0B UCMbITaHWA
[4] TOCT P 8.580 — 2001 ocygapcTReHHan cucTeMa obecnedeHns eguHCcTBa UaMepeHnid. CnpeaeneHne U NpUMeHeHWe
nokasaTenei npeLu3noHHOCTH METOOOB UCTbITaHUA HedTenpoaykToR
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