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HacTtoswuin ctaHgapT pacnpocTpaHseTcss Ha NPOCThle BELECTBa, XMMUYECKUE COEAMHEHUST N UX CMEecU B
pasnu4YHbIX arperaTHbIX COCTOSIHUSIX M KOMOMHaUWsiX, B TOM 4YuCrie MONMMEpPHbIE M KOMMO3WUTHbIE MaTepuarsl
(manee - BewecTBa N MaTepuarnbl), NPMMEHsIEMbIE B OTPACIsSX HAPOAHOIo X035MCTBa.

CTtaHngapT He pacnpocTpaHsieTCsl Ha B3pbiBYaTble Y PpagMoaKTUBHbIE BELLECTBA U MaTepuans.

CranfgapT ycTaHaBnMBaeT HOMEHKNATYpy nokasaTernen nokapoB3pbiBOONACHOCTM BELLECTB U MaTepuarnos
1 MeToabl UX onpeaeneHust.



1. O6Lme nonoxeHns

1.1. Tokasatenn MnoxapoB3pbIBOOMACHOCTM BELLUECTB M MaTepuarioB OnpefensitoT C Uenbi MNonyyeHus
WCXOAHbIX AaHHbIX O5is pa3paboTkM cucTem no obecrneveHuto noxapHor 6e3onacHocTy 1 B3pbiIBOOE30MNacHOCTU B
cootBeTcTBUM ¢ TpeboBaHmamu TOCT 12.1.004 n TOCT 12.1.010, cTpouTenbHbIX HOPM U NPaBuUIl, YTBEPXKAEHHbIX
locctpoem CCCP; npaBun yCTpOWCTBa 3NEKTPOYCTaHOBOK, YTBEpXAeHHbIX [0caHeproHaasopoMm MuH3Hepro
CCCP; npu knaccudmkaumm onacHeix rpy3oB no NOCT 19433; ons BoiGbopa kaTeropun noOMELLEHUA U 34aHUIA B
COOTBETCTBUM C TpeboBaHMAMW HOPM TEXHOMOrMYECKOro MNPOEKTUPOBaHUS; ANS TEXHUYEeCKoro Haasopa 3a
W3roTOBMNEHWEM MaTepuanoB W U3OenuMn npu NOCTPorKe U pemMoHTe cygoB no npasunam Peructpa CCCP wu
PeuHoro Pernctpa PCOCP.

1.2. MoxapoB3pbIBOONACHOCTb BELECTB M MaTepuarnoB onpeaensieTcsl nokasaTensmMu, BblGOp KOTOPbIX
3aBMCUT OT arperaTtHoro COCTOsIHUS BeLLecTBa (Matepuarna) 1 yCrioBuii ero NpPUMeEHEHNSI.

MeToabl onpegeneHns nokasartenen NPMMEHSOT Anst CTPOMTENbHBIX MaTepuanoB Mo Mepe YCTaHOBIEHNS
Knaccudmkaumm aTux nokasartenen n BBEAEHWS N0 HUM HOpMaTVBHbIX TPeBOBaHMUN.

1.3. lNpu onpegeneHnn NoXapoB3pbIBOONACHOCTM BELLECTB U MaTeprarnoB pasnuyaroT:

rasbl - BELLLECTBA, AaBIIEHNE HACLILEHHbIX NapoB KOTOpbIX Npu TemnepaType 25°C n gasneHumn 101,3 kla
npesbiwaeT 101,3 klMa;

XWOKOCTU - BELLECTBA, AaBMEHNE HACbILLEHHbIX NApoB KOTOpbIX Npy Temnepatype 25°C n gasneHun 101,3
klMNa meHbwe 101,3 klMa. K xngkoctam OTHOCAT Takke TBepAble NnaBsLmecs BellecTsa, TemnepaTypa nrnasneHus
Unu KannenageHns Kotopbix MeHbLue 50°C;

TBepAble BellecTBa W MaTtepuansl - WHAMBWOYyalnbHble BeLWeCcTBa M WX CMeceBble KOMMo3uumMu C
TemnepaTypor nnaeneHus unu kannenageHus Gonbwe 50°C, a Tawke BeLlecTBa, He umelowme TemnepaTtypy
nnaeneHus (HanpuMep, ApeBecuHa, TKaHu 1 T. n.);

Nbinun - AMCNeprupoBaHHble TBEPAbIE BELLECTBA M Matepuarnbl C pa3mepoM Yactul, MeHee 850 MkM.

1.4. HomeHknaTtypa nokasaTtenen u ux nNpMMEHSEMOCTb AN XapaKTepUCTUKN MOXapOoB3pbiBOONACHOCTM
BELLECTB U MaTepuarnoB nNpueegeHbl B Tabn.1.

Ta6nuua 1
[lokazsaTesns ATperaTHoe COCTOSAHME BEUEeCTB M MaTeprajioB
Tasel KUOKOCTU TBepOLe TIBLIIN

I'pynna ropmouecTu + + + +
TeMnepaTypa BCIBIIKK - + - -
Temnepatypa - + + +
BOCIIJIaMEHEeHNA
TeMmnepatTypa + + + +

CaMOBOCIIJIaMEHEHNU A

KoHUEeHTpalUOHHbEe + + - +
IpeneJk
pPacnpoCTpaHeHus
JIaMeHu
(BocniytamMmeHeHMS)

TeMIlepaTypHEE OIpelebl - + - -
pacnpoCcTpaHeHus
JIaMeHu

(BocmyIaMeHeHUS)

TeMmnepaTypa TJEeHUA - - + +

YcnoBus TEeIJIOBOT'O - - + +
CaMOBO3I'OPaHMI




MuHMMAaJIbHA A SHepIu4d + + - +
3aXmUraHm4a

KrcjoponoHBE MHIEKC - - + _

CrioCOOHOCTBb B3PHBATHCSHA + + + +
n TOpPEeTh IIpPU
B3aMMOINENCTBUN C
BOIOM, KMCJIOPOOOM
BO3IOyXa n IPYyITVIMMN
BelleCTBaMM

HopmanbHasa CKOPOCTbH + + - -
pPacnpoCTpaHeHuda
[JjlaMeHu

CKOPOCTBL BHEII'OPaHUSA - + - -

KondbonumeHnt - - + -
OEIMOODOPAa30BaHMA

VHOexC pacHpoCTpaHeHuda - - + -
[JIaMeHU

[TokazaTesb TOKCUUHOCTU - - + -
IPONYyKTOB TOpeHus
IIOJIMMEPHBIX MaTepMraJioB

MUHMMAJIbHOE + + - +
B3PEIBOOIIACHOE
comepXxaHue KuUcijopona

MyHMMaJIbHad + + - +
brrerMaTU3MpyOLAa g
KOHLIeHTpaluus
brermaTmzaToOpPa

MakcuMaJiIbHOEe OaBJIEHUEe + + - +
B3pPEIBa

CropoCTh HapacTaHus + + - +
OAaBJICHNMA B3PEIBAa

MpumeyaHus:

1. 3Hak "+" 0603HaYaeT NPUMEHSEMOCTb, 3HaK "-" - HENPUMEHSEMOCTb NokasaTens.

2. Kpome ykasaHHbix B Tabn.1, gonyckaeTca ucnonb3oBaTb ApyrMe nokasaTenu, Gonee pfertanbHO
XapakTepusytoLme noxapoB3pbIBOONACHOCTb BELLECTB 1 MaTepuarnos.

1.5. Yncno nokasatenen, HeOBXOOAMMbIX U AOCTATOMHbIX AN XapakTEPUCTUKM MOXapoB3pPbiBOONACHOCTM
BELLECTB 1 MaTepuarnoB B YCNOBUAX MPOU3BOACTBA, NepepaboTkun, TPAHCMOPTMPOBAHUS N XpaHeHusl, onpeaenseT
pa3paboTumk cucteMbl obecrneveHus noxapoB3pbiBoGe3onacHoCT obbekTa unu pas3paboTyvk cTaHgapTa u
TEXHUYECKMX YCNOBUIN Ha BELLECTBO (MaTepuan).

2. NokasaTtenu noXxapoB3pbiBOOMACHOCTU

MoXapoB3pbIBOONACHOCTL BELECTB U MaTepuarnioB - COBOKYMHOCTb CBOWCTB, XapakTepUsylLMX WX
CNOCOGHOCTb K BO3HMKHOBEHWIO M PacnpoCTpaHeHuto ropenusi. CrneacTBueM ropeHusi, B 3aBMCMMOCTU OT €ero



CKOPOCTU U YCIOBUI NPOTEKaHus, MoryT 6biTb noxap (AMddy3noHHoe ropeHne) unm B3pbis (gednarpauyoHHoe
ropeHve npeaBapuTenbHO NepeMeLLaHHON CMECH roproYero C OKUCIIUTENEM).

2.1. 'pynna roptoyecTu

2.1.1. Tpynna roptoyecT - knaccudmkaunoHHasa xapakTepucTka CnocobHOCTM BELLECTB U MaTepuarnoB K
ropeHuio.

lopeHue - aK30TEpMMYECKAs peakUmsl, MpoTekatoLwas B yCIOBUSX €€ MPOrPeCcCUBHOIO CamMOyCKOPEHNS.

2.1.2. To roproyecTu BeLLlecTBa U MaTepuanbl NoApa3aensoT Ha Tpu rpynnbl:

Heroptoune (Hecropaemblie) - BeecTBa U MaTepuarbl, He CNocobHbIe K rOpeHuio B Bo3dyxe. Heroptoune
BeLLEeCTBa MOryT ObITb MOXAapOB3PbIBOOMACHBIMY (HanpuMep, OKUCIWUTENV UMK BELLEeCTBa, BblOENSoWmMe roployme
NPOAYKTbI NPV B3aMMOZENCTBUM C BOAOMW, KUCMOPOOOM BO3AyXa MUIn Opyr C APYrom);

TpyaHoroptoune (TpyaHocropaemble) - BelwecTBa M MaTepwarnbl, CMOCOGHble ropeTb B BO3gyxe Mpu
BO34ENCTBUN UCTOYHMKA 3aXKMUraHWs, HO HE CMOCOBHbIE CaMOCTOSATENBHO ropeTh Nocne ero yaaneHus;

roptoume (cropaemeble) - BelecTsa U Matepuarnsl, CNocobHbIe CaMOBO3ropaThCs, a Takke BO3ropatbcs npu
BO3OEWCTBUN UCTOYHMKA 3aXUraHUs U CaMOCTOATENbHO rOpeTb Mnocne ero yaaneHus. oproune Xugkoctn ¢©
TemnepaTypou BCnbiwkn He 6onee 61°C B 3akpbiTom TUrne nnm 66°C B OTKpLITOM TUrMe, 3adnermatuanpoBaHHbIX
CMecel, He MMEILLMX BCMbIWKY B 3aKPbITOM TUMME, OTHOCAT K rnerkoBocnnameHsitowmmes. Ocobo onacHbIMM
Ha3bIBaOT NIErKOBOCMIaMEHSALLNECH XMOKOCTM C TemMnepaTypor BChbIWKK He Gonee 28°C.

2.1.3. Pe3ynbraTbl OLEHKM TPynnbl FOPHOYECTU criegyeT NPUMEHATb MpU Knaccudukaumn BeLLecTB U
MaTepuanoB MO TOpPHYECTM U BKMHOYATb 3TW AaHHble B CTaHOApTbl M TEXHWYECKME YCMOBWUS HA BeLLeCTBa U
MaTepuanbel; MNpuM OMpedeneHny KaTteropum MOMELLUEHUA MO B3PbIBOMOXapHOW W MOXapHOM OMacHOCTU B
COOTBETCTBUM C TpebOBaHWSIMM HOPM TEXHOJIOTMYECKOrOo MPOEKTUPOBAHMWS; NPy pas3paboTke MEeponpuUaTUR Mo
obecneyeHunto noxapHon 6esonacHoCTH B cooTBETCTBUM € TpeboaHuamm FOCT 12.1.004.

2.1.4. CywHOCTb 3KCNEpPUMEHTaNbHOrO MeToda OnpedeneHust roprYecTM 3akiovyaeTca B Co3daHuum
TemnepaTypHbIX YCNOBUIA, CMOCOBCTBYIOLLMX FOPEHMIO, N OLIEHKE NoBeAeHUs nccnegyemMblx BELECTB U MaTepmnanos
B 9TUX YCMNOBUSX.

2.2. Temnepatypa BCMbILLKA

2.2.1. TemnepaTypa BCMbIWKN - HAUMEHbLLAs TeMnepaTtypa KOHAEHCUPOBAHHOIO BELLECTBA, NPU KOTOPON B
YCINOBMAX cneumarnbHbIX UCNbITAaHUA Hag ero NOBEPXHOCTbI0 0Opa3yoTcsa Napbl, CNOCOOHbIE BCMLIXMBAThL B BO34yXe
OT UCTOYHUKA 3aXXWUraHWs; yCTOMYMBOE rOPEHNE MPU 3TOM HE BO3HUKAET.

Benbiwka - ObICTpOE cropaHvWe ra3onapoBO3AYLUHOM CMECU Hag MOBEPXHOCTbIO TOPHYEro BELLEeCTBa,
conpoBoxaaroLeecsi KpaTKOBPEMEHHBIM BUANMbBIM CBEYEHNEM.

2.2.2. 3Ha4yeHMe TemnepaTtypbl BCMbIWKMA cnegyet NpUMEHATb AN XapakTePUCTUKM NMOXaPHOW OMacHOCTU
XXMOKOCTW, BKIOYasi 3TW JaHHbIE B CTAHAAPTbl M TEXHMYECKUE YCITOBUS Ha BELLECTBA; Npy OnNpeaeneHnmn Kateropum
noMeLleHMn Mo B3pbIBOMNOXapHOW W MNOXapHOW ONacHOCTM B COOTBETCTBMM C TpeboBaHMAMWU HOPM
TEXHOMOMMYECKOro NpOeKTUPOBaHus, Npu paspaboTke MeponpusaTuii No obecneyvyeHnto NoxapHon 6es3onacHoOCTU m
B3pbiBOOE30MacHOCTM B cOOTBETCTBUU C TpeboBaHusamu TOCT 12.1.004 n TOCT 12.1.010.

[onyckaeTcs UCNonb30BaTh SKCNEPUMEHTArNbHbIE U pacHeTHbIE 3HAaYEHUS TemnepaTypbl BCMbILLKK.

2.2.3. CylWHOCTb 3KCMNEpUMEHTanNbLHOr0 MeToda OonpedeneHns TemnepaTtypbl BCbILWKU 3aKlo4aeTcs B
HarpeBaHuu onpefeneHHon Macchl BelecTBa C 3alaHHOM CKOPOCTbLIO, NEPUOANYECKOM 3aKUTaHUN BbIOENSOLWLMXCA
NapoB M YCTAHOBMNEHMU haKkTa HanM4nsa UM oTCyTCTBUSI BCMbILLKM NPY OUKCUPYEMON TeMnepaType.

2.3. Temnepatypa BocnnameHeHus

2.3.1. TemnepaTypa BOCMSIaMEHEHUS - HAUMEHbLLAsA TemrnepaTypa BeELLeCcTBa, NP KOTOPOW B YCMOBUSAX
crneunanbHbIX UCMbITAHWIA BELLECTBO BbIAENSET roptoyMe napbl U rasbl C Tako CKOPOCTbH, YTO MNP BO3AENCTBUM
Ha HUX UCTOYHMKA 3aXMraHus HabnogaeTcs BOCNIIaMeHeHMe.

BocnnameHeHve - nnameHHOe TrOpeHVe BeLeCcTBa, MWHULMMPOBAHHOE WCTOYHUMKOM 3aXUraHus u
npogoKaloLeecs nocne ero yaaneHus.

2.3.2. 3HayeHue TeMnepaTypbl BOCNaMeHeHNs cregyeT NPUMEHsITb MPU onpegeneHnn rpynnbl ropoyecTu
BELleCTBa, OUEHKe MOXapHOW OnacHOCTM o06opyaooBaHUS W TEXHOMOTMYECKMX MPOLECCOB, CBSA3aHHbIX C
nepepaboTKoM roproynx BeLLecTB, nNpu paspaboTke MeponpusaTUn nNo obecneyeHuMto noxapHom BesonacHocTu B
cooTtBeTcTBUK ¢ TpeboBaHusimu FTOCT 12.1.004 n FOCT 12.1.010, a Takke He0OX0AMMO BKIHOYaTb B CTaHAAPTbI U
TEXHUYECKNE YCNOBUS Ha XXUOKOCTHU.

[onyckaeTcst UCNoNb30BaTh 3KCNEPUMEHTarbHbIE U pacyeTHbIE 3HAYEHNS] TEMMNEpaTypPbl BOCTNIAMEHEHWSI.

2.3.3. CyLHOCTb 3KCMEPUMEHTANbHOIO MeToAa onpeaeneHnsa TemnepaTypbl BOCMIaMeEHEHMS 3aKriovaeTcs
B HarpeBaHuUuM OMNpedeneHHoW Maccbl BelecTBa C 3aJaHHOW CKOpPOCTbI, MEepUoaMYECKOM  3aXkuUraHum
BbIOENSOWNXCA NapoOB M YCTAHOBNEHMU haKTa HanmuMuusi UM OTCYTCTBUSA BOCMNaMEHEHUs Mpu OUKCUPYyeMOon
TemnepaType.

2.4. TemnepaTypa camoBOCMaMeHeHns

2.4.1. Temnepartypa caMOBOCMIAMEHEHNS - HAUMEHbLLAsA TemMnepaTypa OKpy>KatoLen cpeapl, Npyu KOTOPOW
B YCNOBMSAX CrieumanbHbIX UCMbITaHMI HabniogaeTcs caMoBOCnIaMeHeHMe BeLLecTBa.



CamoBocnnaMeHeHne - peskoe YyBEeNMYEeHWe CKOPOCTU  3K30TEPMUYECKUX OOBEMHBbIX — peakuui,
conpooxgatoLeecst NNameHHbIM ropeHnemM U/unu B3pbLIBOM.

2.4.2. 3HaveHve TemrepaTypbl CaMOBOCMNMAMEHEHUS crieyeT NPUMEHsTb NpuW onpeaeneHuu rpynneol
B3pbIiBoonacHon cmecu no FOCT 12.1.011 gnsa Bbibopa TuNa B3pbIBO3ALLMLLEHHOMO 3rEKTPOOOOPYAOBaHNS, MpU
pa3paboTke MeponpusTUA NO ODEecneyeHuo MoXapoB3pbiBOOE30NACHOCTM TEXHOMOMMYECKUX MPOLECCOB B
cootBeTcTBUM ¢ TpebosaHnsamn TOCT 12.1.004 n NOCT 12.1.010, a Takke HeobXxoAMMO BKMYaTb B CTaHO4apTbl
U TEXHNYECKME YCMOBUS Ha BELLIECTBa U Matepuarnbl.

2.4.3. CywHoCTb MeToda onpedeneHus TemnepaTtypbl CaMOBOCMIIA@MEHEHMS 3aKIMOYaeTCs BO BBEOEHUU
onpefeneHHon mMacchbl BELLECTBa B Harpetbin 06beM U OLeHke pe3ynbTaToB MCMbITaHus. N3meHas Temnepartypy
UCMNbITaHWS, HAXOOAT ee MUHMMAarbHOEe 3Ha4YeHne, NP KOTOPOM MPOUCXOAUT CaMOBOCNIaMEHeHNe BeLLecTBa.

2.5. KoHueHTpaunoHHble npeaenbl pacnpocTpaHeHUs nnameHu (BocrnnameHeHns )

2.5.1. HwkHUA (BEPXHWUIN) KOHUEHTPaLMOHHbIA npeden pacnpoCTpaHeHUs nfnaMeHn - MUHUMAarbHOe
(MakcMmansHoe) cofepXXaHue roproyero BellecTsa B OOQHOPOOHOW CMECU C OKUCIUTENBHOM Cpedor, Npu KOTOPOM
BO3MOXHO pacnpocTpaHeHWe nramMeHn No cMecu Ha nioboe paccTosiHME OT UCTOYHMKA 3aXKUraHus.

2.5.2. 3Ha4eHMs KOHLIEHTpaUMOHHbIX NPeaenoB pacrnpoCTpaHeHWs nnameHu HeobxoaMMo BKMOYaTh B
CTaHOapTbl WM TEXHUYECKME YCMOBUS Ha rasbl, NErkoBOCM/IaMEHSIOWMNECH WHOUBUAYAIbHbIE XUAOKOCTU U
a3e0TpONHble CMECU >KWOKOCTENW, Ha TBepAble BellecTBa, CnocobHble o00pa3oBbiBaTb B3pbIBOOMNACHbLIE
NbiNeBO3ayWHbIE CMEecU (Ans nbifieli ONpemenstoT TOMbKO HWKHWUA KOHUEHTPaUMOHHBLIN npegen). 3HadveHus
KOHLEHTPaLUMOHHbIX NMpedernoB cneayeT NPUMEHSTb NPy ONPeaeieHnn KaTeropmm NoOMeLLEHNIN MO B3PbIBOMOXaPHOM
M NMOXapHOW OMacHOCTU B COOTBETCTBUM C TpeBOBaHMSMU HOPM TEXHONMOMMYECKOro NPOEKTUPOBAaHUS; NpU pacyeTe
B3pbIBOOE30MAaCHbIX KOHLIEHTpaUun ras3oB, NapoB M Mblie BHYTPUM TEXHOJOIMYECKOro 06opyaoBaHUA U
TpyboONpoBOAOB, MPU NPOEKTUPOBAHUN BEHTUMSLMOHHBIX CUCTEM, @ TakkKe Mpu pacyeTe npegernbHO A0NYyCTUMbIX
B3pblBOOE30MAaCHbIX KOHLUEHTpauui rasoB, MapoB M MNbifien B BO3gyxe paboyven 30Hbl C MNOTEHUManbHbIMU
WCTOYHMKaMKN 3axuraHus B cooTBeTcTBuM C TpeboaHnsamu [OCT 12.1.010, npu pasdpaboTke MeponpuaTMn no
obecneyeHuto noxapHon 6esonacHocTy obbekTa B cooTBeTCcTBUM € TpeboaHmammn MOCT 12.1.004.

[JonyckaeTcs ncnonb3oBaTb SKCMEPUMEHTarbHbIE U pacyYeTHble 3HAYEHUSI KOHLEHTPaLMOHHLIX Npeaenos
pacnpocTpaHeHUs nnameHu.

2.5.3. CywHocTb MeToga onpedeneHns KOHUEHTPaLUMOHHbLIX MNPeAernoB pacnpoCTPaHEHUs MNflaMeHu
3aKM4YaeTcss B 3aXWraHuy raso-, Napo- UMM MbINIeBO3AYLLHOM CMECU 3adaHHOW KOHLEHTpauun Mccrnegyemoro
BellecTBa B 0ObeMe peaKUMOHHOro Cocyda W YCTAHOBIEHMU hakTa HanMyuusi UM OTCYTCTBUS pacnpoCTpaHeHus
nnameHn. N3meHss KOHUEHTpaLMIO roproyero B CMECH, YCTaHaBNMBalOT €€ MUHWMAarbHOE U MakcumaribHoe
3Ha4YeHus, MPU KOTOPbIX MPONCXOOUT PacnpoCTPaHEHNE NTamMeHMW.

2.6. TemnepatypHble Npeaenbl pacnpoCTpaHeHUs Nnamenn (BocnnameHeHns)

2.6.1. TemnepaTypHble npefenbl pacnpoCTpaHeHMs MnaMeHn - Takue TemnepaTypbl BelwecTBa, Mpu
KOTOpbIX €ro HacbIWeHHbI nap obpasyeT B OKUCNUTENbHOW cpede KOHUEHTpauuwn, paBHble COOTBETCTBEHHO
HWXKHEMY (HVXHUI TemnepaTypHbIA npedern) U BepxHeMmy (BepXHUIM TemnepaTypHbI npeden) KOHUEHTPaLMOHHbIM
npegenam pacnpocTpaHeHus nramMeHu.

2.6.2. 3HayeHus TemnepaTypHbIX NPEederioB pacnpoCTpaHeHus nramMeHu criegyetT MPUMEHSTb MNpu
paspabotke MeponpuATUA no obecneyeHWio MOXapoB3pbliBOOE30NacHOCTM OObekTa B COOTBETCTBUM C
TpeboBaHuamu TOCT 12.1.004 n TOCT 12.1.010; npu pacyeTe NOXapoOB3pbIBOGE30NACHLIX TeMnepaTypHbIX
pexMmoB paboTbl TEXHOMOrMYeCcKoro ob6opyaoBaHMs; NPU OLEHKE aBapUAHbIX CUTYyauWiA, CBA3AHHbIX C Pa3fMBOM
rOpPHOYMX KMOKOCTEN, [N pacyeTa KOHLEHTPAUMOHHbIX MpedenoB pacnpoCTpaHeHWst NnameHu, a Takke
HeoOXxo4MMO BKMYaTb B CTAHAAPThI UMK TEXHUYECKME YCITOBUS Ha roproYme XUOKOCTU.

2.6.3. CywHocTb MeToda onpedeneHus TemnepaTypHbIX MPederioB pacrnpoCTPaHEHUs MiaMeHu
3aKn4yaeTcs B TEPMOCTaTUPOBAHMU MCCEedyeMOW >XMOKOCTM Mpu  3agaHHOM TemnepaTtype B 3aKpbiTOM
peakunmoHHOM cocyde, coaepiKallem BOo3OyX, UCMbITaHUW Ha 3aXkKuraHue napoBO3AYLUHOW CMECU U YCTaHOBNEHUU
dakTa Hanm4ms unm OTCyTCTBUSA pacnpoCTpaHeHUs nramMeHu. VIsameHsasa TemnepaTtypy MUCNbITaHWUs, HAXO4AaT Takve
ee 3HayeHus (MUHMMarnbHOEe M MakCUmarnbHOe), MpU KOTOPbIX HAaCbIWEHHbIN nap obpasyeT ¢ BO3AYXOM CMECH,
CMOCOBHYI0 BOCNNAMEHATLCA OT UCTOYHMKA 3aXXMraHUs 1 pacnpoCcTpaHaTb nnams B o6beme peakLMoHHOro cocyaa.

2.7. Temnepatypa TneHus

2.71. TemnepaTypa TneHust - TemnepaTtypa BeLLeCcTBa, MpU KOTOPOW MPOUCXOAMT pes3koe yBernuyeHue
CKOPOCTM 3K30TEPMUYECKUX PEAKLIMIA OKUCITEHNS], 3aKaHYMBAIOLLNXCH BO3HUKHOBEHNEM TIEHMS.

TneHue - OecnnameHHOe ropeHvMe TBepAoro BellecTBa (MaTepwana) npyv CPaBHUTENbHO HU3KMX
TemnepaTypax (400 - 600°C), yacTo conpoBoXxaatoLLeecs BblAENEHNEM AbiMa.

2.7.2. 3HayeHne TemnepaTypbl TNEHUS cregyeT NPUMEHSITb MPU 3KCMepTM3ax NMPUYUH MOXapoB, Bblbope
B3pbIBO3aLUMLLEHHOIO  3nekTpoobopyaoBaHMs ©  pa3paboTke MeponpuaTMn MNo  OBecneyeHuo  MNoXapHON
©e30nacHOCTM TEXHOMOrMYECKUX MPOLECCOB, OLIEHKE MOXapHOMW OMacHOCTW MOMMMEPHbIX MaTepuanoB U
paspaboTke peLenTyp MaTepuarnos, He CKITOHHbIX K TAEHMIO.

2.7.3. CywHocTb MeToga onpegerneHvs TemnepaTtypbl TNEeHUs 3akiyaeTcd B TepMOoCTaTUpOBaHWK
uccrnegyemoro BellectBa (Matepuana) B peakumoHHOM cocyde npu obaysBe BO3QyxXOM W BU3yaribHOW OLEHKe



pes3ynbTaToB UCMbITaHUA. VI3MeHas TemnepaTypy UCMNbITaHUSA, HaXoasaT ee MUHMMarnbHOe 3HayeHue, nNpu KoTopom
HabnogaeTca TrneHve BelwecTsa (MaTepuana).

2.8. YcnoBus TennoBoro CamoBO3ropaHus

2.8.1. YcnoBusi TennoBOro CamMOBO3rOpaHuUsi - 3KCMEPUMMEHTaNbHO BbISIBNIEHHAs 3aBMCMMOCTb MeXay
TemnepaTypor OKpyXXalLlel cpefbl, KONMMYECTBOM BellecTBa (Martepvana) U BpeMEHEM [0 MOMEHTa €ro
CaMOBO3ropaHus.

CamoBo3ropaHue - pe3koe yBennyeHne CKOPOCTH 3K30TEPMUYECKMX MPOLIECCOB B BELLECTBE, NpUBoAsLlee
K BO3HUKHOBEHUIO O4ara ropeHus.

2.8.2. PesynbTtatbl OLEHKM YCrOBUIW TEMMOBOINO CaMOBO3rOpaHus CreadyeT MPUMEHsSITb Mpu Bbibope
©e3onacHbIX YCIoBUA XpaHEHUS U nepepaboTkM CaMOBO3ropaloLLMXCA BELECTB B COOTBETCTBUM C TpeboBaHUsIMU
OCT 12.1.004.

2.8.3. CywHocTb MeToda onpegerneHust YCrnoBWW TEenfoBOro CaMOBO3rOpaHWs  3aknvaeTcss B
TEPMOCTaTUPOBaHUN UCCMedyemMoro BellecTBa (maTepuana) npuv 3afjaHHOW TemnepaTtype B 3aKpbITOM
peakuMOHHOM COCyae W YCTaHOBMEHMM 3aBUCUMOCTU MeXOy TemMnepaTypon, Npu KOTOPOW NPOUCXOAUT TennoBoe
caMOoBO3ropaHue obpasLa, ero pasmepamv 1 BpEMEHEM [0 BO3HUKHOBEHUSI rOpeHUst (TNeHus).

2.9. MnHnManbHas aHeprus 3axuraHns

2.9.1. MnHMManbHas 3HEPrust 3aXKUraHus - HaMMEeHbLIas SHEPIUsl 3MEeKTPMYECKOro paspsaa, cnocobHas
BOCMIaMeHNTb Hanboree nerko BOCNIaMEHSIIOLLYIOCS CMECh FOpHYEro BELLECTBA C BO34YXOM.

2.9.2. 3Ha4yeHne MMHMMAIbHOW SHEPTUN 3aXKUraHus cnegyeT NPMMEHSATb Npu paspaboTke MeponpusaTHi Nno
obecrneyeHntio  NoXapoB3pblBOOGE30NaCHbIX  YCNOBUA  MNepepaboTkM  ropruMx BewectB U obecneveHus
3MEKTPOCTAaTUYECKOM MCKPOBE30NacHOCTM TEXHOMOMMYECKMX MPOLECCOB B COOTBETCTBMM C TpeboBaHusmu FOCT
12.1.004, TOCT 12.1.010 n TOCT 12.1.018.

2.9.3. CywHocTb MeToda onpefeneHms MUHUManNbHOW SHEPTUN 3aXKMraHWUsl 3akrioyaeTcsl B 3aXKUraHum ¢
3a[jlaHHON BEPOATHOCTLIO ra3o-, Mapo- WM MbINEBO3OYLUHON CMECKM PasfMYHOWM KOHUEHTpaLMM 3neKTpU4eCcKUm
paspsiAoM pasnUYHOM SHEPrMm U BbIIBNEHUM MUHUMAaNbHOMO 3HAYEHWs SHEPruu 3axuraHusa nocne obpaboTku
3KCNepuUMeHTarbHbIX AaHHbIX.

2.10. KucnopogHbln nHaeKC

2.10.1. KucnopogHbin MHAEKC - MUHUMaNbHOE coaepXXaHue KNCrnopoaa B KMCNOPOAHO-a30THOW CMeCcH, nNpu
KOTOPOM BO3MOXHO CBEYeOOpa3Hoe ropeHne matepuana B yCrioBusaX cneunanbHbIX UCTIbITaHWA.

2.10.2. 3HayeHne KNCIOPOLAHOrO MHAEKCA crneayeT NPUMEHATb Npy pas3paboTke NonMMEpPHbIX KOMMNO3WLMIA
MOHWKXEHHOW TOPIOYECTM M KOHTPOSE TOPHYECTU MOMMMEPHBIX MaTepuanoB, TKaHeW, Lenmoro3Ho-0ymMaXHbIX
n3genun n gpyrmx martepuanoB. KnucnopogHeii MHOeKC HeobxoaMMo BKMYaTb B CTaHAApPTbl WM TEXHWUYECKME
YCIOBUSl Ha TBepAble BelwecTBa (Matepuarnsl).

2.10.3. CywHocTb MeToda onpefeneHnst KACMOPOAHOro WHAOEKCa 3aKMyaeTcss B HaxoX4eHuu
MWHMManbHOW KOHLEHTpaUMM KUCNOPOA4a B MOTOKE KUCITOPOOHO-a30THOM CMEeCW, NMpu KOTopow Habnogaetcs
CaMOCTOATENBHOE ropeHne BepTMKaIbHO PacnonoXeHHOro obpasua, 3aXknuraemMoro CBepxy.

2.11. CnocoBHOCTb B3pbIBaTLCH W ropeTb NPy B3aUMOAENCTBUM C BOAOMW, KUCITOPOAOM BO3dyXa U Apyrumu
BeLlecTBaMU (B3anMMHbIA KOHTAKT BELLECTB)

2.11.1. CnocobHOCTb B3pbIBaTbCA W TOpeTb MpU B3aMMOLEWCTBUM C BOAOW, KUCNOPOAOM BO3dyXa M
OPYrMMX  BeLLeCTBaMM - 3TO Ka4YeCTBEHHbIA MoKa3aTelnb, XapaKTepusylLmii ocobyto MoXapHyl OMnacHOCTb
HEKOTOPbIX BELLECTB.

2.11.2. OaHHble 0 cnocobHOCTM BeLLECTB B3pPbIBATbCSA W rOpeTb NpY B3aUMHOM KOHTakTe Heobxoanmo
BKIOYaTb B CTaHAAPThl UMW TEXHUYECKUE YCIIOBUS Ha BELLECTBA, a Takke crefyeT NPMMEHSATb Mpu onpeaeneHmum
KaTeropum MOMELLEHN MO B3PbIBOMOXAPHOW W MOXapHOW OMacHOCTU B COOTBETCTBUM C TpeboBaHMAMU HOPM
TEXHOMOMMYECKOro NPOEKTUPOBaHMUS; Npu Bbibope 6e30nacHbIX YCroBMI NPOBeAEHNS TEXHOOTMYECKMX NMPOLECCOB
N YCNOBUN COBMECTHOIO XPaHEeHUs 1 TPaHCMOPTUPOBaHUS BELLECTB U MaTepuanos; Npu BblIbope unu HasHavYeHuu
CPEACTB NOXapOTYLUEHUS.

2.11.3. CywHoCTb MeTofa onpeaeneHust cnocobHOCTU B3pbIBAaTbCS U FrOpPeTb MpU B3aMMHOM KOHTaKTe
BELLECTB 3aKno4yaeTcsl B MeXaHWYeCcKOM CMeLLMBaHUM UccrnedyeMblX BELEeCTB B 3aJaHHOM MPOnopLnn 1 oueHKe
pes3ynbTaToB UCMbITaHWUS.

2.12. HopmanbHas CKopoCTb pacnpoCTpaHeHWs NiiaMmeHn

2.12.1. HopmanbHasa CKOpPOCTb pacnpoCTpaHEeHUsI NSIaMEHN - CKOPOCTb NepeMeLLeHnst PpoHTa nameHn
OTHOCMUTENbBHO HECTOPEBLLETO ra3a B HanpasfeHuu, NepneHanKynspHOM K ero MNoBEPXHOCTMU.

2.12.2. 3Ha4yeHne HOpMarnbHOW CKOPOCTW PacnpoCTpaHeHWs MrameHun crieqyeT NpUMeEHATb B pacdeTax
CKOPOCTM HapacTaHus [OaBlieHVsl B3pbiBa ra3o- M MapoBO34YLUHbIX CMeCel B 3aKpbITOM, HErepMeTu4HOM
obopygoBaHMM U MOMELUEHUSIX, KPUTMYECKOro (racsiiero) pguvameTpa npu  paspabotke u  co3gaHum
orHenperpagutenen, nnowagu nerkocbpacbiBaemblX KOHCTPYKUWWA, MNpegoXpaHuTenbHbIX MemOpaH u apyrux
pasrepMeTU3NPYIOLLMX YCTPOMCTB; Npu paspaboTke MeponpusaTvi Mo o6ecneyeHno NoXxapoB3pbiBOOE30NacHOCTH
TEXHOIOMMYECKMX MPOoLLEeccoB B cooTBeTCTBMM € TpeboBaHmamu FTOCT 12.1.004 n TOCT 12.1.010.



2.12.3. CywHoCcTb MeToAa onpeaeneHs HopMarnbHOW CKOPOCTU pacnpoCTpaHeHWsi MNaMeHu 3aKnyaeTcs
B NPUrOTOBMEHMMN FOPHOYEN CMECU U3BECTHOIO COCTaBa BHYTPU pPeakLMOHHOrO cocyaa, 3aXmnraHmm CMecu B LeHTpe
TOYEYHBbIM  WCTOYHWKOM, pPEerucTpaumm MU3MEHEHUs BO BpPEMEHM [aBneHus B cocyge W obpaboTke
3KCMepUMeHTanbHOW 3aBUCMMOCTU "OaBreHne - Bpems” C MCMONb30BaHNEM MaTeMaTU4ecKoW MoAenu npouecca
ropeHnsi ra3a B 3aMKHYTOM COCyAe W npoueaypbl onTummsauun. Matematmdeckas Mogenb MO3BONSET MOMyYnTb
pacyeTHylO 3aBUMCMMOCTb "OaBneHue - BpeMms", ONTMMU3aLMs KOTOPOWM MO aHarorMyHoW aKcrnepumMeHTanbHOM
3aBMCMMOCTM [JaeT B pe3ynbTate W3MEHEHWe HOpMarbHOW CKOPOCTM B Mpouecce pasBuTMS B3pbiBa AnNS
KOHKPETHOIO MCMbITaHUS.

2.13. CKkopOoCTb BbIropaHus

2.13.1. CKOpOCTb BbIrOpaHUs - KONMYECTBO >XUOKOCTWU, Croparoller B eOuHULY BPEMEHM C eauHULbI
nnowaan. CKopoCTb BbIrOpaHUs XapakTepuadyet MHTEHCUBHOCTb FOPEHMS KUOKOCTH.

2.13.2. 3HayeHWe CKOpPOCTM BbIfOpaHWs criegyeT MNpPUMEHATb MpU  pacyeTHbIX  OnpeaeneHusx
NPOAOCIHKUTENBHOCTU FOPEHUS XUAOKOCTU B pesepByapax, MHTEHCUBHOCTW TENnnoBblAeNeHns 1 TemnepaTypHoOro
pexuma noxapa, MIHTEHCUBHOCTY Nofayvn OrHeTyLUaLlnX BeLLecTB.

2.13.3. CywHocTb MeToda OnpeferneHns CKOPOCTM BbIrOpaHUs 3akrio4vyaeTcs B 3axuraHum obpasua
XMOKOCTU B peakUMOHHOM cocyade, (OMKCMpOBaHMM MOTEpM Maccbl obpasua 3a onpefeneHHbIi NPOMEXYTOK
BPEMEHN 1 MaTeMaTn4eckon obpaboTke aKCnepMMeHTanbHbIX AaHHbIX.

2.14. KoadhduumeHT abiMoobpasoBaHus

2.14.1. KoapduumeHT abiMooOpa3oBaHus - nokasaTeslb, XapakTepu3yoLWwmnin ONTUYECKYHO NITOTHOCTb AbIMa,
obpasyloLlerocsd npv MIaMeHHOM TOPEHUMU WU TEPMOOKUCIUTENBHOW AEeCTPYKUUWU (TNEHMM) onpederneHHoro
Konm4ecTBa TBEpOoro BellecTBa (Matepuana) B yCroBusix cneunanbHbIX UCMbITaHWUN.

2.14.2. 3HayeHne KoapdumumeHTa AObIMOOOpa3oBaHUA criegyeT MpUMMEHATb Ans  Krnaccudpumkaumm
MaTepuanos no AbimoobpasytoLLen cnocobHocTu. PasnmyatoT Tpu rpynnel MaTtepranos:

€ marnon gsimoobpasytoLLien cnocoOHOCThLIO - KOAhPULNEHT AbiMOoBpasoBaHms Ao 50 M2 x kr(-1) BkrtoY.;

C yMepeHHoW AbiMoobpasyroLlen cnocobHOCTbIO - KoahdumLmMeHT abiMoobpasoBaHusa cB. 50 go 500 M2 x
Kkr(-1) BKtoOM.;

C BbICOKOW AbIMOODOpPasytoLLen CoCOBHOCTLIO - KO3 ULMEHT AbiMoobpasoBaHus cB. 500 M2 x kr(-1).

3HaveHne koadpumumeHTa AbiIMOOOpa3oBaHMA HeOoOXOAMMO BKMOYaTb B CTAHAAPTbl MMM TEXHUYECKME
YCINoBMS Ha TBepAble BeLlecTBa U MaTepuarnsi.

2.14.3. CywHocTb MeToAa onpefeneHns koadgurumeHTa AbIMo0Opa3oBaHHS 3aKkioyaeTcs B onpeaeneHmm
ONTMYECKOW MIOTHOCTM AbiMa, 0OpasyloLerocs Npu ropeHun Unm TREHUM U3BECTHOrO KONMYECTBa MCMbITYEMOrO
BELLeCTBa Uiy MaTepuana, pacnpegeneHHoro B 3agaHHomMm obbeme.

2.15. lHgekc pacnpocTpaHeHns nnaMmeHu

2.15.1. lHgekc pacnpocTpaHeHUs ninamMeHn - yCnoBHbIV Ge3pasMepHbl MokasaTerb, XapakTepuayoLwmn
CMOCOBHOCTL BELLECTB BOCMMAMEHSITLCS, PACNpOCTPaHATbL Mams rno NoBEpPXHOCTU U BbIAENATb TENNO.

2.15.2. 3HayeHue wuHOEKca pacnpocTpaHeHus nnameHu cnegyetr nNpUMeHATb Ans  Krnaccudukaumu
MaTepuanos:

He pacnpoCcTpaHsaLIMe Nnams no NOBEPXHOCTU - MHAEKC pacnpoCTpaHeHns nnamexu paseH 0;

MeAMNeHHO pacnpoCcTpaHsaLmMe nnamMsi No NOBEPXHOCTU - MHAEKC pacnpocTpaHeHus nnameHun cs. 0 go 20
BKITHOY.;

ObICTPO pacnpocTpaHsoLLMe Nnamsi No NOBEPXHOCTU - MHAEKC pacnpocTpaHeHus nnameHn ca. 20.

2.15.3. CywHoCcTb MeToda onpeferneHvs MHAeKca pacnpoCTpPaHEHUs MilaMeHn 3aKiio4YaeTca B OLEHKe
CMocoBHOCTM MaTepuana BOCMNaMeHATbCH, BbIAENATb TEMNno M pacnpocTpaHATb MNfaMsi Mo MOBEPXHOCTM Mpu
BO34EVCTBUMN BHELLHErO TEMNI0BOrO NOTOKA.

2.16. MNokasaTenb TOKCUMYHOCTU NPOAYKTOB FOPEHNS MONMMMEPHbLIX MaTepuanos

2.16.1. lNokasaTenb TOKCMYHOCTU MPOAYKTOB FOPEHWsI - OTHOLLEHWE KoNnMyecTBa maTepuana K eguHuue
obbema 3aMKHYTOro NPOCTPAHCTBA, B KOTOPOM 0OpasyloLmMecs npu ropeHnn matepuana rasoobpasHole NpoayKTbl
BbI3bIBalOT rnbenb 50% noaonbITHBIX XXUBOTHbIX.

2.16.2. 3Ha4yeHne nokasaTens TOKCUYHOCTM NPOOYKTOB rOpeHusi crieayeT NPUMEHATb NS CpaBHUTEMNbHOW
OLIEHKM MONMUMEPHbIX MaTepuarnoB, a Takke BKMNOYaTb B TEXHUWYECKME YCNOBUS U CTaHOApTbl HA OTAEMNOYHbIE U
TENNMOU30NALNOHHbIE MaTepuarbl.

Knaccudpmkaumsi maTepuanoB no 3Ha4YeHWIO nokasaTensi TOKCUYHOCTU NPOAYKTOB FOpeHusl npvBedeHa B
Tabn.2.

Tabnuua 2

Kiacc omnacHoCTHU H CL 50, © x M(-3), Opu BpeMeHM 3SKCHIO3MUMM, MUH

5 15 30 60




Upes3BHUAMHO OIlaCHEE oo 25 oo 17 oo 13 oo 10

BeICOKOOIIACHEIE 25 = 70 17 - 50 13 - 40 10 - 30
YMepeHHOOIIaCHEE 70 - 210 50 - 150 40 - 120 30 - 90
MajioonacHsle Ce. 210 Ce. 150 Ce. 120 Ce. 90

2.16.3. CywHocTb MeToga onpegeneHus mnokasaTtenst TOKCMYHOCTW — 3akfiovaeTcd B CKUraHum
uccnegyemMoro matepuana B Kamepe CropaHusi npv 3aaHHOW MNMNOTHOCTUM TEennoBOro notoka W BblSIBNEHUU
3aBMCMMOCTM feTanbHOro adpdpekta razoobpasHbiX MPOAYKTOB FOpPeHUsl OT MacCbl MaTtepuana, OTHECEHHOWM K
egnHuLe obbema 3KCMO3NLMOHHON KaMepbl.

2.17. MnHumanbeHas gnermaTmanpyoLlas KoHLeHTpaums dnermartmsaTopa

2.17.1. MwuHumanbHas  dnermatusmpyowlas  KOHUeHTpauus  donermatmsatopa -  HaMMeHbluas
KOHUEHTpauus drermatm3atopa B CMECUM C TOPHOYMM M OKUCIUTENEM, MNpM KOTOPOW CMECb CTaHOBUTCS
HEeCrnocobHOW K pacnpoCTPaHEHMIO NITaMeHn Npy MoGOM COOTHOLLEHUM FTOPIOYETO Y OKUCTINTENS.

2.17.2. 3HayeHne MUHUMANbHOW dnermMaTusmMpyrolen KoHUeHTpauum dnermatusartopa cnegyet
NPUMEHATL Mpu pa3paboTke MeponpuaTUn no obecnedeHno NOoXapoB3pPbiBOOE30MACHOCTN TEXHOMNMOIMYECKUX
npoueccoB MeTogoM dnermatnsauum B coorsetcteum ¢ TpebosanHuamm NOCT 12.1.004 n TOCT 12.1.010.

217.3. CywHocTb MeToAa onpedeneHns MuUHUManbHOW  donerMaTMsvpylowen  KoHUEeHTpaumu
drermaTnsatopa 3aknoyaeTtcs B onpeferieHUn KOHLEHTPaUWOHHbIX MpeadernoB pacrnpocTpaHeHUst MrnameHu
roptoyero BellecTBa npu pasbaBneHny raso-, napo- M MbIIEBO3AYLUHON CMECU AaHHbIM (niermaTtn3aTtopomM U
nonyyeHuu "kpmson nermatusauyun”. MNuk "kpuBon dnermaTnsaumm" COOTBETCTBYET 3HAYEHWO MWHUMAnNbHOMN
dnermMaT1sMpyoLLen KOHUEHTpaumK drnermaTusaTopa.

2.18. MnHnmanbHoe B3pbIBOOMNACHOE CcoaepXaHue Kucrnopoaa

2.18.1. MuHMManbHOe B3pbIBOOMACHOE COAepXXaHue Kucrnopoda - Takasd KOHUEHTpauus Kucnopoga B
roptoden CMmecu, COCTOsIEen W3 ropltodero BewecTBa, BO3dyxa W nermatusaTopa, MeHbLUe KOTOPOW
pacnpocTpaHeHue nnameHu B CMECKM CTaHOBUTCS HEBO3MOXHbIM MpU M0OON KOHLUEHTPaUMM FOpHYero B CMecH,
pa3baBneHHol AaHHbIM dnermaTM3aTopom.

2.18.2. 3HayeHne MUHMMAanNbHOrO B3pPbIBOOMACHOIO COAEPXaHWS Kucnopoda criegyet MPUMEHSTb Mpu
paspaboTtke MeponpuaTuiA No obecneyeHnto MNoXapoB3pbiBOOGE30NACHOCTU TEXHOMOMMYECKUX MpPOLIEeCCoB B
cootBeTcTBUM ¢ TpeboaHuamm MOCT 12.1.004 n FOCT 12.1.010.

2.18.3. CywHocTb MeToAa onpeaeneHus MWHMMAanbHOro B3PbIBOOMACHOIMO COAepXaHus Kucrnopoaa
3aKknio4vaeTcd B UCMbITAHUU Ha BOCMNNaMeHeHWe raso-, Napo- Unu NbiNeBo3ayLUHbIX CMeCceil pasfnnyHoOro CocTasa,
pa3baBneHHbIX [OaHHbIM  briermaTM3aTtopoMm, A0 BbISBMEHUS MUHUMAarbHOW KOHLIEHTpaLUW Kucropoda U
MaKcUmManbHOW KOHUEHTpauuu crnermatm3atopa, npy KOTOPbIX elle BO3MOXHO pacrnpoCTpaHeHWEe NiameHu Mo
cMmecw.

2.19. MakcumanbHOe AaBneHne B3pbiBa

2.19.1. MakcumanbHOe [OaBneHue B3pbiBa - Haubonbllee M3ObITOMHOE AaBneHue, BO3HMKalollee npu
gedrnarpalMoHHOM CropaHuM ra3o-, Mapo- WW MblfIeBO3OYLWHON CMECUM B 3aMKHYTOM COCyde Mpu HadarbHOM
nasneHum cmecn 101,3 kla.

2.19.2. 3HayeHMe MakCMMarnbHOro AaBfeHus B3pbiBa cnegyeT NPUMEHSTb NPy onpedeneHnn Kateropum
NMOMELLEHMIA MO B3PbIBOMOXApPHON W MOXapPHOW OMNACHOCTM B COOTBETCTBUM C TpeboBaHMAMM HOPM
TEXHOSTOMMYECKOro NPOEKTUPOBaHMS, npwu paspaboTke MepPonpUsATUN no obecneyveHuo
NnokapoB3pbIBOOE30NaCHOCTU TEXHOMOIMMYEeCKMX MPOLIEeCCOB B COOTBeTCTBMM ¢ TpeboaHusmu TOCT 12.1.004 un
OCT 12.1.010.

2.19.3. CywHocTb MeTofa onpeeneHnsi MakCcumarnbHOro OaBrieHWsi B3pbiBa 3aKMOYaeTcs B 3aXuraHuu
raso-, Napo- M NbiNeBO3OYLUHON CMECcU 3adaHHOro cocTaBa B OObeMe peakuMOHHOrO Cocyda W perumcrpaumm
n3bbITOYHOTO pPas3BMBAIOLLErOCA NPV BOCMIAMEHEHUWN TOPHOYEN CMecu AaBneHusl. V3MeHss KOHLEeHTpauuio
roproYero B CMecHu, BbISIBNSOT MakCMMarnbHOe 3Ha4YeHne AaBreHus B3pbiBa.

2.20. CkopoCTb HapacTaHus gaBreHus B3pbiBa

2.20.1. CkopoCTb HapacTaHus [OaBrieHuMs B3pbiBa - MPOW3BOAHas OaBMEeHWs B3pbiBa MO BPEMEHU Ha
BOCXOASLLEM Yy4aCTKe 3aBMCUMOCTU JABMEHMS B3pbiBa roptoven CMecu B 3aMKHYTOM COCyAE OT BPEMEHW.

2.20.2. 3HayeHMe CKOpPOCTW HapacTaHus [aBreHus B3pbiBa CreayeT MNpuMMEHATb npu  paspaboTke
MEpPOoNpUATMIA NO OBecneyeHno NOXapoB3pbIBOOE30MNAaCHOCTU TEXHOMOrMYECKNX NPOLECCOB B COOTBETCTBUWM C
TpeboBaHuamu FOCT 12.1.004 n TOCT 12.1.010.

2.20.3. CywHocTb MeTOOoa oOnpedeneHuMs CKOPOCTM  HapacTaHua OaBfeHust  3aknio4vyaeTca B
3KCNepuMMeHTanbHOM onpeaeneHun MakCcMMarbHOro OaBfeHUs1 B3pbiBa rOpHOYEen CMEecu B 3aMKHYTOM cocyae,



NOCTPOEHUN Fpa(bI/IKa MU3MEHEHNA OaBlieHnA B3pbiBa BO BpeMeHU U pacyete cpe/J,He|7| MU MakcumanbHou CKOpOoCTH
No N3BECTHbIM q)opmynaM.

3. YcnoBusa I'IO)KaPOB3pr306930I13CHOCTVI npu ncnosnb3oBaHUn BellecTB
n martepuanoB

3.1. Onga obecneyeHuns noxapoB3pbIBOGE30NacCHOCTU NPOLECCOB NPON3BOACTBA, NepepaboTkun, XpaHeHNs 1
TPaHCMOPTUPOBaHUSA BELLECTB M MaTepuanoB HeobOXoAMMO [aHHble O fnokasaTensx MoXapoB3pbIBOOMNACHOCTH
BELLECTB 1 MaTepuarnoB UCMOoNb3oBaTh C KO3 duUmMeHTaMm 6e30nacHOCTU, NpuBeaeHHbIMN B Tabn.3.

Ta6bnuua 3
Crnocob npenoTBpalleHUT PerJyiaMeHTHUPYEMbBIA Ycnosusa
rnoxapa, B3pPEHBa napamMeTp IIOXapOB3PEBOOE30NACHOCTU
[IpemoTBpalleHUE bn r, Oes ¢ r, Besz <= 0,9 (b w -
obpasoBaHmUsa Topnuen 0,7 R)
cpensl
o r, ez >= 1,1 (¢ B +
0,7 R)
bn_ ¢, OCes o o, Gez >= 1,1 (¢ ¢ +
0,7 R)
¢ 02, 6Ges ¢ 02,6e3 <= 0,9 (¢m_02 -
0,7 R)
OrpaHmnyeHue T'opouecTr BemecTBa T'opouecTr BemecTBa
BOCIIJIaMEHSEMOCTH u (MaTepurana) (MaTepmalia) He IOOJIKHA OHTH
TOpOYECTM BemecCTB U BoJiee perJyiaMeHTV POBAHHOM
MaTeprasioB
KN 1 K @ <= KU
t Bcm, n t Bcm, <=t Bcn(s.r.) - 35°C
[lpegoTBpameHne W _6es W 6e3 <= 0,4 W MuH
obpasoBaHMsa B TOploUel t Ges <= 0,8 t Tn
cpene (MM BHECEHMA B t Ges <= 0,8 t c
Hee) MCTOUHUKOB
3aXUTaHUsa
K — KMCJIOPOIHBIM MHOEKC, % 00.;
K1 - IOOMNYyCTMMBIM KIMCJIOPOOHEI MHIOEKC I[IPpM HOPMAaJIbHOM TeMmIeparype,
I % 00.;
R - BOCINPOM3BOIMMOCTb MeToIa onpenesieHMs I[OKas3aTejisd IIOXapHOU
ONaCHOCTM MPM IOBEPUTEJIbHOM BeposaTHOCTM 95%;
t - BesomnacHas Temmneparypa, C;
oes
t - momycTuMas TeMIepaTypa BChemku, °C;
BCI, I
t - TeMmIepaTypa BCIBIIKKM B BaKpeTOM TurJe, °C;
BCII(3.T.)
t - MMHMMAaJIbHas TeMnepaTypa cpensl, NOpu KOTOPOM HabjowIaeTcs
c camoBO3TOpaHue obpasua, °C;
t - TeMnepaTypa TJaeHud, “C;
TJI

W - BesomacHasa sHepIusa 3axuranus, Ix;



Bes

W - MMHMMAaJIbHAS SHEePI'MS 3axuTaHusg, Ix;
MIUH
(0373 - BEpXHUM KOHILIEHTPAaUMOHHEIM Ipenes PacnpoCTPaHEeHMs IIJIaMeHM I10
B CMecU ToplueIro BelleCTBa C BO3IOyxXoM, % 00. (r x M(-3);
oy ,0e3 - 0Oes3ornacHas KOHIEHTpaluus I'OplYero BemecTBa, $ 06. (0 x M(-3);
i
du — HMWXHMM KOHLEHTPALMOHHBIM [Openejyl paclIpOoCTPpaHeHMs IIJlaMeHM IO
H CMEeCcM TOoplYero BelleCcTBa C BO3IOyxXoM, % 006. (r x M(-3);
du - MMHVMAaJIbHOE B3PHIBOONIACHOE comepXxaHue KMCJIOpOoIa B TOpHUYen
0 cmecu, % ob.;
2
(0373 - Oe3ornacHasa KOHIEeHTpaluMsa KMUCJIoOpoHma B TIopiuel cmecu, 3 00.;
O ,0bes
2
[0)74 - MMHMMAaJIbHAS brermaTU3MpYyOMAa s KOHULeHTpauusa ojerMaTmuszarTopa,
d % 06.;
(0} - OesnomnacHasa brrerMaTH3MpPYyLLA A KOHLEeHTpaumnsa drrermaTmzaTopa,
b.6e3 % 006.

4. MeTtoAabl onpeaneneHnsa nokasareneun noXxapoB3pbiIBOOMNAaCHOCTU BelleCTB
n martepuanoB

MeTog aKkcnepuMeHTanbHOro onpedeneHus npeanovTuTeneH u  sBnsetrca  obsasatenbHbiM,  ecnuv
OTCYTCTBYET anpobMpPOBaHHbIN pacYETHbIA METOA, @ TakKe eCNU TOYHOCTb MK 06NnacTb NPUMEHEHUS PaCYETHbIX
METOAOB He yOOBMNeTBOpUTENbHA.

4.1. MeToA4 aKCNEpPUMEHTarNbHOro onpeaeneHus rpynrbl HEFOPKYMX MaTepuarnos

MeTon He nNpuMMEHMM [Ang UCMbITaHUS CROUCTbIX MaTepuanoB W MaTepuanoB C  MOKPbITUAMWU W
obnmuoBkamu.

4.1.1. Annapatypa

Cxema npubopa ansa onpegeneHuns rpynnbl HEropoYMX MaTepuanos npueeaeHa Ha YepT.1.

4.1.1.1. MNeyb TpybUaToro Tuna BHyTPEHHUM AuameTpom (75 +- 1) MM, BbicoTon (150 +- 1) MM, TONLMHOWN
cteHkn (10 +- 1) MM, M3rOTOBMEHHAsA U3 OFHeYNopHOro Matepmana nnotHoctbio (2800 +- 300) kr x m(-3). Tpyba
neyn obmartbiBaeTCs B OOMH CIIOW 3MIEKTPUYECKOW CrnMparnbi M3 HUXPOMOBOW MPOBOSIOKM cevyeHmeM 1 MM2 C
conpotuBneHmem (19 +- 1) Om. OOwasa TOMWMHA CTEHKM C YYETOM OFHEYrnopHOro LEMEHTa, Kpensiwero
ANEKTPUYECKYHO Cnnparnb, He AOMKHa npeBbilwaTth 15 mm. Tpyby neun crnegyeT 3akpenuTb B LEHTPE 3alLUMTHOrO
Koxyxa. lMpocTpaHcTBO Mexay Tpybom M KOXYXOM 3anofHSAKT HecropaembiM TEMNON3OMSALMOHHBIM MaTtepuanom
cpegHen nnotHocTblo (140 +- 20) kr x mM(-3).

4.1.1.2. 3allMTHbIA 3KpaH BHYTPEHHUM AnameTpom (75 +- 1) MM 1 BbicoTon 50 MM C OTNOMAMPOBAHHON
BHYTPEHHEN MNOBEPXHOCTbIO, W3rOTOBMEHHbI W3 FNUCTOBOW CcTanu TonwmHom 1 MM. CHapyxu 3KpaH
TENNoU3oNMPYIT CROEM MUHeEpanbHOro BonokHa ¢ TennonposogHocTbio (0,04 + -0,01) BT x M(-1) x K(-1) npu
cpeaHen Temnepatype 20°C. TonwmMHa TENNON30NUPYHIOLLErO CMNoA - He MeHee 25 MM.

4.1.1.3. Crabunus3atop BO3QyLWHOrO MOTOKA KOHUYECKOW pOopMbl, MMOTHO, BO34YXOHEMNPOHULAEMO
NPUCOEOUHEHHBIN K OCHOBaHWMIO neyun. nuHa ctabunusatopa 500 MM, BHYyTPEHHWUIA BEPXHUI guameTp (75+-1) Mm n
HWKHUIA (10.0+-0,5) mm. CTabunmsaTop U3roTaBMBalOT U3 JIMCTOBOW CTanu TOMWMHOM 1 MM C OTMONMPOBaHHOMN
BHYTPEHHE MOBEPXHOCTbIO. BepxHIol vacTb ctabunusatopa AnNuHOM He MeHee 250 MM TenmomsonupyroT C
BHELUHEN CTOPOHbI CIIOEM MWHEpanbHOro BoflokHa ¢ TennonpoBogHocTbio (0,04+-0,01) BT x m(-1) x K(-1) npwm
cpeaHen Temnepatype 20°C.
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"Yeptex 1"

4.1.1.4. CobpaHHble BMeCTe Meyb, 3alUWTHbIN 3KpaH M cTabunusaTop ycTaHaBNMBAalOT Ha MOACTaBKY,
MMEIOLLYI0 OCHOBaHME N BbITSXKKY, CIy>KaLLyto AN YMEHbLUEHNS TArM y OCHOBaHWA KOHyca ctabunusaTopa. BeicoTta
BbITSDKKM - 550 MmM. PacctosiHne mexgy HWKHMM KOHLOM cTabunmsatopa M OCHOBaHMEM MOACTaBKM AOSHKHO
cocTaBnsaTb He MeHee 250 MMm.

4.1.1.5. [epxatenb obpasua, U3roTOBMEHHbIN U3 XapOCTOMKOW CTanbHOW NPOBONOKM Anametpom 1,5 mm,
OOMKeH umeTb uunuHapudeckyto dopmy. OcHoBaHMeM fAepxaTtens SBMASETCA ceTka W3 TOHKOM CTanbHOW
XapocTorkon npoBoroku. Beicota aepxatens (50+-2) mm, gnameTtp 47 mMm. [epxatens obpasua maccou (15+-2) r
noageLleH Ha Tpybke N3 HepXXaBetoLLEen CTany ¢ BHELUHMM AUaMeTpoM 6 MM U BHYTPEHHUM - 4 MM.

4.1.1.6. YCTPOWCTBO Ansi onyckaHus obpasua, CocTosiLee M3 MeTanIM4eckoro CTEPXKHS, CKOMNb3SLLEro no
BEPTUKaNbHOW HanpaBnsoLLlen, NO3BONAET Nerko onyckatb ob6paseL, BHYTPb nedn 6e3 KacaHus ee CTEHKU Takum
obpa3oM, 4ToObl 06pa3eL, TOYHO M HaAEXHO pacrnorarancsa B reoMeTpuyeckom LieHTpe neyw.

4.1.1.7. TepmoanekTpuyeckne npeobpasoBaten C OOONMOYKOM M3 HEPXKaBEWLUEN CTanu BHELIHUM
avametpom 1,5 MM, MakcumarnbHbIM AMamMeTpoM M30MMpoBaHHOro paboyero cnas He 6ornee 0,5 MM, cnyxawme
ONs M3MepeHus TemnepaTtypbl B Neyy, Ha NMOBEPXHOCTU M BHYTpM obBpasua mccrnegyemoro matepuana. Paboune
cnav Tpex TepMOaneKkTpuyeckux npeobpasoBaTenen ycraHaenvMealT C MOMOLBIO LWwabnoHa Ha OAHOM
rOpM3OHTaNbHOM  YPOBHE, COOTBETCTBYHOLIEM cpedgHey nuvHUKM  nedn  (4epT.2). TepMOo3aneKTpudeckui
npeobpasoBartens T_1, namepawwmn Temnepatypy B neyn, OOSPKEH ObITb YCTaHOBMNEH Takum 0Opa3om, YToObl
pabount cnam Haxogunca Ha pacctosHun (10,0+-0,5) MM OT CTeHku neuyn. PerynmpoBky €ero nonoxeHus
OCYLLECTBIAT C MOMOLLBIO HanpaBrsowen, MNPUKPEnNeHHON K 3alwuTHOMY 3KpaHy. TepMO3anekTpuyeckun
npeobpaszoBatens T_2, naMepsiowmin TeMmnepartypy Ha NoBepxHOCTU obpasua, AOMKeH ObiTb YCTAHOBMEH Takum
obpa3oM, 4ToObl paboumin cnam MMen KOHTakT ¢ o0pas3uoM C MOMEHTa Hadana MchnbliTaHust U pacnonarancs
AvameTpanbHO  MPOTUBOMOMIOXKHO  MOSIOXKEHWIO  TEPMO3MeKTpuyeckoro  npeobpasoBaTtens, U3MepsioLero
TemnepaTypy B neun. TepmoaneKkTpuyeckun npeobpasosatens T_3, namepsiowmin Temnepatypy BHyTpu obpasua,
OormKeH OblTb yCTaHOBMEH TakuMm 06pa3oM, 4Tobbl pabouunii cnar Haxoaurcs B reoMeTpnuyeckom LeHTpe obpasua
(ans vero B obpasue genalT OTBEPCTUE ANAMETPOM 2 MM).

Bce HoBble TepmoanekTpuueckne npeobpasoBaTteny nepes WCNoMb30BaHWEM OOMKHbI NOABeEpraTbCcs
NCKYCCTBEHHOMY CTapEHMWIO Afsi CHVXEHWS OTpaXKatoLLen crnocobHOCTY.
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"YepTtex 2"

4.1.1.8. TpexkaHanbHbIn  CaMONULLYLLMIA npmbop, perncTpmpyoLmnn BbIXOOHbIE  CUrHanbl
TEPMOSJEKTPUYECKMX Mpeobpa3oBaTenen C MOrpeLlHoCTbio rpagyupoBku He Oomnee 1°C u obecneunarowmin
HenpepbIBHYIO 3anucb NOCTYMaKLWMX OaHHbLIX C MHTepBanoMm He 6onee 0,5 c. Knacc TouHocTn npubopa - He Huxe
0,5.

4.1.1.9. CekyHoomep C NOrpeLuHOCTbI0 M3mepeHus He bonee 1 c.

4.1.1.10. nsa HabnogeHusa 3a obpasuom B neun n 6esonacHon paboTbl onepatopa yCTaHaBNMBAKOT Hapg
neybo CMOTPOBOE 3epKario C rOPU3OHTarbHbLIM YrioM OTknoHeHus 30°.

4.1.1.11. Perynstop HanpsbkeHWst C BbIXOAHOW MOLLHOCTbIO He MeHee 1,5 kBxA, norpewwHocTb paboThbl
KOTOPOro JOIMKHa COCTaBNATb He bonee 1% OT HOMUHANbLHOW BENNYUHBI.

4.1.2. MNogroToBKa K UCMbITAHUAM

4.1.2.1. PasmelleHune npubopa AN MCnbITaHUA SOIPKHO NpedycMaTpuBaTh OTCYTCTBME BO3OENCTBUS TATU
BO34yXa M3BHE, MNPSIMOrO COJSIHEYHOTO CBETa WM WCKYCCTBEHHOIO OCBELLEHUS, 3aTpyaHSIOWMX MpoBeaeHue
UCnbITaHWs N HabNAeHNE 3a NaMeHEM BHYTPY NeYn.

4.1.2.2. TNepen npoBeAeHMEM UCMbITAHUI CTAOMNM3MPYIOT paboTy neun, NpeaBapuTenibHO BbIHYB U3 Hee
aepxatenb obpasua ¢ yCTPOMCTBOM AfIS €ro OnyCKaHus. YCTaHaBnMBalOT TEPMO3NEKTpMYeckmin npeobpasoBaTenb
Ons  u3MepeHus TemnepaTtypbl B neun B cooTtBeTcTBUM ¢ n.4.1.1.7. Perynupysa BenuuuHy nogaBaemoro
HanpsPKEHUs, HarpeBalT MOCTENEHHO MNeyb B TeyeHwe 2 4 o Temnepatypbl (750 +- 5)°C. YcraHoBumBLIasics
TemnepaTypa B Nevm He JOoSPKHA U3MeHSATbes 6onee yem Ha 2°C B TeueHue 10 MUH.

4.1.2.3. B cnyyasx npoBeAeHUs UCMbITaHUIA B HOBOW MNeYn, Npu 3amMeHe UnvM peMOoHTe OTAErNbHbIX Y3roB
npubopa, HeobXoAMMO MPOBECTU TPadYyMPOBKY MeYu MyTeM M3MEpPeHUsi TeMnepaTypbl CTEHKM MeYn Mo Tpem
BepTUKanbHbIM OCSIM B TOYKax, COOTBETCTBYHOLLUNX CEpeanHE BbICOTbl CTEHKM Neun n Ha ypoBHe 30 MM Bbille U
HWXe cpefHel TOYKM C MOMOLLIbIO CKaHUPYIOLLErO YCTPOWCTBA C TEPMOSNEKTPMYECKUM NpeobpasoBaTenem (4epT.3).
Ocoboe BHMMaHWE crnefyeT yaensaTb 00ecneyeHnio KOHTakTa Mexay TepMO3NnekTpuyYeckuM npeobpasoBaTtenem u
CTEHKON neun. [NonoxeHne TEpPMOINEKTPUYECKOrO MNpeobpasoBaTens Hemnb3s U3MEHATb B TeyeHne 5 MUH Jo
MOMEHTa perucTpauum Temnepartypbl.

CpegaHee apndmeTnyeckoe 3HadeHme Bcex 9 3aperncTpupoBaHHbIX TeMnepaTyp AOJMKHO cocTaenATh (835
+- 10)°C, n Takas TemnepaTypa OOJKHA NOOOEpPXUBATbCA nepen Hadanom ucnbiTaHui. NogobpaHHbIn Takum
00pasom pexunm nogaym HanpsKeHWst Ha HarpeBaTerbHbIA SNIEMEHT MOOAEPKMBAIOT U B AaNbHENLLIEM.

4.1.2.4. Ana ucnbiTaHun rotoBaT 5 06pasLoB nccnegyemMoro matepmana guaMmeTpom (45 -2) MM, BbICOTOM
(50+-3) mm. Ecnm TonwmHa muccnegyemoro matepuana coctaensiet meHee 50 mm, TO obGpasel HabupalT 13
HecKonbkux cnoes, 4Tobbl obecneunTb Heobxoaumyk BbicoTy. Crnou B obpasue pacnonaraloT TOMbKO
rOpM30OHTarNbHO M MAOTHO COeanHAT Mexay cobol cTanbHOW NPOBOMOKOW anameTpom He 6onee 0,5 mm. Cnou B



obpasue pacnonaratoT Takum o0Opa3om, 4TOoGblI pabounii cnam TepMO3NEKTpUYecKoro npeobpasoBarens,
yCTaHOBIEHHOIO B cepeanHe obpasua, Haxoauncst BHyTpuY Crosi MaTtepvana, a He Ha rpaHuue pasaena Croes.
O6pa3subl JOMKHbI XapakTepu3oBaTb CpeHNE CBOMCTBA UCCeAyeMoro Mmarepumarna.

YBeqavvens

"YepTex 3"

4.1.2.5. B BepxHen vactu obpasua JenakT OCeBoe OTBEPCTME AMaMeTpoM 2 MM Afs pasMeLLeHus
TepmoanekTpuyeckoro npeobpasosartens. Nepea ucnoitaHem obpasubl BblAEPXKMBAIOT B CYLUUALHOM LUKady npu
TemnepaType (60+-6)°C B TeyeHue 20 - 24 4 ¢ nocrnegyoLmnM OXnaxaeHnem Mx 4o TemnepaTtypbl OKpy>KatoLLewn
cpeabl. [JonyckaeTca KOHAMLMOHUMPOBaHUEe obpasLioB B COOTBETCTBUM ¢ TpeboBaHuammn HT[ Ha maTepuan.

4.1.2.6. MNocne KOHOVUMOHMPOBAHMSA ONPEAENSOT Maccy Kaxaoro obpasua ¢ NorpellHoCcTbio He Gonee +-
0,1r

4.1.3. lNpoBeaeHne ncnbITaHU

4.1.3.1. CtabunuaumpytoT paboTy neun cornacHo n.4.1.2.2.

4.1.3.2. TlogroToBnEeHHbLIN K WCMbITaHUIO oOpasel, MoMelwarT B AepXaTtefb, KpenaT K Hemy
TepmoanekTpuyeckne npeobpasoBaTtenu cornacHo n.4.1.1.7, nocne 4ero gepxartenb ¢ obpasuyom 6e3 kaknx-nmdo
TONMYKOB OMycKalT B Meyvb 3a Bpems He OGonee 5 c. BkmouvaloT cekyHOoomep cpasy e Mocre BBeOeHMus
ncnbiTyemoro obpasua B neyb.

4.1.3.3. B TeyeHne BCEro UCMbITaHUSA NMOKa3aHWs TEPMOINEKTPUYECKUX NpeobpasoBaTenen, N3MepsoLwmnx
TemnepaTypy neun n obpasua, 4OMMKHbI PEMMCTPUPOBATLCA CaMONULLYLLIMM NPUOOopOM.

4.1.3.4. Bpems wcnbiTaHus, kak npasuno, coctaenser 30 mMuH. 3a 3TO Bpemsi JOCTUraeTcs KOHeYyHoe
TeMnepaTypHOe paBHOBECUE, PErNCTpUpyeMoe TepMOSNeKTpuiyeckumu npeobpasoBatensamu B MNeyn, BHYTPU
obpasLa 1 Ha ero NOBEPXHOCTU, pasnMyne Mexagy NnokasaHMsIMM KOTOPbIX He OOMKHO npeBbiwaTbe 2°C B TeveHue
nocnegHux 10 MuH. B cny4yae, ecnu TemnepaTtypHoe paBHOBecue He JOCTUrHyTo 3a 30 MuH, TO Heobxogumo
NPOAOIKNTb UCMbITaHNE OO MOMEHTa OOCTMKEHUSA KOHEYHOrO TeMMepaTypHOro paBHOBECUS, NPOBEPSst NOKa3aHus
TEPMO3NEKTPUYECKNX NpeobpasoBaTenen ¢ MHTepBanoM 5 MuH. [Npn OCTWXKEHUMU TemnepaTypHOro paBHOBECUS
UcnbITaHMe npekpaLwalT MO OKOHYaHUU NOCredHero S5-MWHYTHOro WHTepBana; UKCUPYIOT MPOOOIIKUTENBHOCTb
ncnbITaHUS.

MpumeyaHne. YcTaHaBnuBas KPUTEPUM OLIEHKM PaBHOBECUsi, HEOBXOOMMO Y4YMTbIBaTb, YTO MOKa3aHWA
TepMoaneKTpuyeckoro npeobpasoBaTtens, YCTaHOBMEHHONO B cepeauHe ob6pasua, Bcerga AOMKHbl ObiTb HMXKe
nokasaHuit TepMOaMeKTPUYECKoro npeobpasosaTens B Neyu.

4.1.3.5. Ob6pasey, M3BNEKaT M3 MEYN WU MOCIE €ro OXMNaxaeHus OO TeMrepaTtypbl OKpyXatollen cpegbl
B3BELUMBAIOT (C Y4ETOM OTXOOOB, KOTOpble OTAENMNMUChb OT obpa3ua M ynanu BHM3 B NPOLIECCE UCMbITAHUSA WU
nocrne ero OKOH4YaHus).



4.1.3.6. VcnbiTaHutio noanexat Bce 5 noarotoBneHHbIX ob6pasuoB. B npotokone oTpaxaloT Bce
HabnogeHus, Kacawlwmecs noBedeHMst kakaoro obpasua B NpoLecce WCMbITaHUIW; OTMeYalT Bce Clydvau
BOCMIIaMeHeHns Ans Kaxagoro obpasua 1 uKCMpyrT UX NPOAOIPKUTENBHOCTD.

BocnnameHeHve cuMTaloT YyCTONYMBBIM NPU HaNMyYMy NinamMeHu B neYu, BO3HMKLLEM MpU ropeHuMn obpasua
1 npoporkatowemcs 10 c n bonee.

4.1.4. OueHkKa pe3ynbTaToB

4.1.4.1. BblucnswoT pasHudy (Oenbta t) mMexgy MakcMManbHOW M KOHEYHOW TemrepaTtypamu Mo
NoKa3aHMsAM TEPMOINEKTPUYECKNX NpeobpasoBartenen B Nevun, Ha NOBEPXHOCTU N BHYTPU Kaxgoro obpasua.

4.1.4.2. Mo nony4yeHHbIM 3HavyeHusaMm [enbta t kaxgoro obpasua BblYMCNAT cpegHee apudmeTnyeckoe
(Oenbta t cpegH ) M3MeHeHUs TemnepaTypbl B Me4Yn, Ha MOBEPXHOCTM U BHYTpM obpasua no pesynbTatam
ucnbiTaHMn 5 obpasuos.

4.1.4.3. Ha ocHoBe faHHbIX NO onpeAeneHnio NoTepm Macchbl Kaxxgoro obpasua (B NpOLEHTHOM OTHOLLEHUM
K nepBoHavyanbHoM Macce obpasLa) BelYUCTIAT cpeaHee apudmeTmyeckoe 3HadeHme notepu Mmaccol 5 06pasuos.

4.1.4.4. Ha ocHoBe faHHbIX N0 onpegeneHnto NpoaoriKUTENbHOCTM TOPEHUsT Kaxxgoro obpasua BblMUCTIAoT
CpenHo apndMeTUYECKYO NPOAOIPKUTENBHOCTL TOPEHUS NO pe3yrbTaTtam UcnbiTaHusa 5 06pasLoB.

4.1.4.5. Matepwvan oTHOCAT K rpyrnne Heropt4mx, ecrnv cobnofeHbl crieqyoLme yCcrnoBust:

cpenHee apudMeTMdeckoe M3MEHeHMe TemnepaTypbl B MeYu, Ha MOBEPXHOCTM M BHyTpM obpasua He
npesbiwaeT 50°C;

cpegHee apudMeTyYecKoe 3HaYeHne noTepu Macchl ansd 5 obpasuos He npesbiwaeT 50 % OT ux cpegHero
3Ha4YeHMs NepBOHaYanbHOM Macchbl NOCne KOHANLMOHNPOBAaHUS;

cpegHee apudmeTMyeckoe 3HayveHWe NPOAOIPKUTENBHOCTM YCTOMYMBOIO ropeHust 5 o6pasuoB He
npesbiwaeT 10 c. PesynbtaTthl ncnbiTaHnn 5 o6pasuoB, B KOTOPbIX MPOOOIMKUTENBHOCTL YCTOMYMBOIO rOpeHus
coctaenseTt MmeHee 10 ¢, MPUHMMAIOT paBHbIMU HYTIO.

4.1.4.6. YcnoBusa v pesynbTaTbl UCMbITAHUA PErMCTPUPYIOT B NPOTOKONe, hopMa KOTOpOro npveedeHa B
npunoxexHuu 1.

4.1.5. TpeboBaHusa 6esonacHocTH

Mpubop ons onpefeneHns rpynnbl HEFOPHOYNX MaTepuarnoB criegyeT yCTaHaBNMBaTh B BbITSXKHOM LuKady.
Paboyee mecTo onepaTtopa AOMKHO yAOBRETBOpATb TpeboBaHusaAM anekTtpobesonacHoctn no MOCT 12.1.019 u
caHuTapHo-rurneHnyeckum TpedosaHusam no MOCT 12.1.005.

4.2. KocBeHHOe onpegernieHve rpynnbl FOPHOYECTU Fa30B WM XKWAKOCTEW MO APYTMM 3SKCMEepUMEHTarbHO
onpefeneHHbIM NoKasaTensam NoXapoB3pbIBOONACHOCTH

4.2.1. la3bl

Mpy HanNMuuM KOHUEHTPAUMOHHbBIX MpedenoB pacrnpoCTPaHEHUs MIaMeHn ra3 OTHOCAT K FOpoYUM; npu
OTCYTCTBUM  KOHLEHTPALMOHHbIX  MNPEAEenoB  pPacrnpoCTpaHeHWst MAamMeHn W HanuuuuM  TemnepaTtypbl
CaMOBOCIMMaMEHEHMSI a3 OTHOCAT K TPYOHOrOpHYMM; MNpWU  OTCYTCTBUM  KOHLUEHTPAUMOHHBLIX MNpPeaernos
pacnpocTpaHeHusi NiaMeHn n TeMmnepaTypbl CaMOBOCMIAMEHEHNS ra3 OTHOCAT K HEMOPHYUM.

4.2.2. )KngkocTtun

Mpy HanuuumM TemnepaTypbl BOCNNaMEHEHUS XUAKOCTb OTHOCAT K FOPHOYMM; MpU OTCYTCTBUKM TemMnepaTypbl
BOCMNMNaMEHEHNsT U HanMyuum TemnepaTypbl CaMOBOCMNAMEHEHUS XUOAKOCTb OTHOCAT K TpyaHoroptouum. [pu
OTCYTCTBUM TEMMEPATYpP BCMbILLKM, BOCMNIIAMEHEHNSI, CAMOBOCMIAMEHEHWS, TEMMNEPATYPHbIX U KOHLEHTPALMOHHBLIX
NpeaenoB pacnpocTpaHeHNst NNIaMeHM XUOKOCTb OTHOCST K Ipyrnne HEroproymXx.

4.3. MeTog, aKCNepMMEHTANbHOrO ONpeaeneHnst rpynnbl TPYOHOTOPHOUMX U TOPHOYMX TBEPAbIX BELLECTB U
MaTepuanos

MeToa NpMMEHSIOT 4118 OLIEHKM roproYeCcTy HEMETanIM4Yeckux MaTepuanos, CoaepXallnx B CBOEM COCTaBe
bonee 3% macc. opraHudeckux BellecTB. Metog He MNpUMEHVMM ANS WCMbITAHUA MaTepuanoB, WMELNX
O[JHOCTOPOHHEE OrHe3alLUTHOE WUIN Heroprodee NokpbITMe. [INa CTPOUTENbHBIX MaTepuarnoB 3akmoyeHne o rpynne
roproyecTun genaroT no pesynbratam ncnbitannn no CT C3B 2437.

4.3.1. AnnapaTtypa

4.3.1.1. Mpnéop OTM (4epT4) COCTOUT N3 KEPAMMUYECKOWN PEaKLMOHHOW Kamepbl NPSAMOYrofibHON hopMbl
BblcOTOM (295 +- 2) MM ¥ uMelLWen B cevyeHUW KBagpaT CcO CTOopoHoM (88 +- 2) MM, yCTaHOBMEHHOW Ha
MeTannM4eckyto NoACTaBKY; ra3oBOM ropesikv BHyTpeHHUM anameTpom (7,0 +- 0,1) mm; MmexaHuama BBoda obpasua
C Aepxartenem, (UKCUpYOLWUM nonoXxeHve obpasua B LEHTpPe peakUMOHHOW Kamephbl; 30HTa C PYKOSATKOW,
YCTaHOBIIEHHOIO COOCHO Ha BEPXHIOK KPOMKY peakLMOHHOW KamMepbl, 1 CMOTPOBOrO 3epKana ans HabnogeHus 3a
o6pasLoM B peakLUMOHHON Kamepe.
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431.2. [Ona wn3amepeHuss TemnepaTtypbl rasoobpasHbiX  MNPOAYKTOB  TFOPEHUS  UCMOSb3yHT
TEPMO3NEKTPUYECKMiA NnpeobpasoBartenb guaMmeTpom anektpogos 0,5 MM, paboumii cnam KOTOPOro pacnonaratT B
LlEeHTpe 30HTa Ha pPacCTosiHUKN 15 MM OT €ro BEPXHEN KPOMKW.

4.3.1.3. Peructpupyowmii TemnepaTtypy npubop ¢ avanasoHom namepenus ot 0 go 800°C, knacc TO4HOCTH
He Huxe 0,5.

4.3.1.4. CekyHOomep C MOrpeLuHOCTbI0 M3mMepeHus He bonee 1 c.

4.3.1.5. Becbl nabopatopHble ¢ Haubonbwnm npegenom B3sewwmnBaHns 500 r, NOrpeLHOCTbI0 N3MepeHns
He 6onee 0,1 1.

4.3.2. lMoaroToBKa K UCMbITAHUAM

4.3.2.1. Ans vcnbiTaHus rotoBat 3 obpasua matepuana gnvHon (60+-1) mm, BbicoTon (150+-3) MM 1
drakTU4eckon TOMMHON, HO He Gonee 30 MM. [Ans cbinyynx BELLECTB FOTOBAT 3 KOP3UHOYKU MPSIMOYTOMbHOM
dopmbl gnmHon (60+-1) mMm, wmpuHon (10+-1) mm, BbicoTon (150+-3) mm, B KoTopble nomewaroT (90+-1) cm3
BewecTBa. KOp3nHOYKM AOMKHbI ObITb BLIMOMHEHbLI U3 CETKU C pasMepamu siyeek He Gonee 1,0 mMm; maTtepuan
CETKM - MPOBOSIOKa M3 apocTorkon ctanm guameTtpom 0,55 mm. Matepuanbl, cnocobHble Npu HarpeBaHUn
NNaBUTbLCS, NOMELLAIOT B MELLOYKM MPSMOYrofibHON ¢oopmMbl AnvHon (65+-1) mm, wupuHon (10+-1) MM, BbICOTON
(160+-1) mm. Mewwoukn genatot u3 cteknotkaHu TonwmuHon 0,10 - 0,15 MM, LIBbI CLUMBAKT HEFOPHOYMMU HUTKAMMU
UM MeTanIM4eCcKMMm CKpenkamu.

4.3.2.2. TlogrotoBneHHble ob6pasubl BbIAEPXKMBAOT B BEHTUNMPYEMOM CYLUUMBLHOM LWiKady npu
TemnepaTtype (60+-5)°C He meHee 20 4., 3aTeM oxnaxaarT 40 TeMnepaTypbl OKpyXKatoLLen cpeapl, He BbIHUMAaga UX
n3 wkada. [onyckaetcs KOHOULMOHMPOBaHMe 06pas3LoB B COOTBETCTBUM C TPEBOBAHMAMWN TEXHUYECKUX YCIIOBUNA
Ha maTepuan.

4.3.2.3. Tocne KOHAMLMOHMPOBaHUSA 06pasLbl B3BELWMBAIOT C MOrpewHocTbio He 6onee +-0,1 1. Chinyyne
BELLECTBA B3BELUMBAIOT BMECTE C KOp3MHOYKaMu, a nnaeswmecs-c Mewwodkamu. Obpasubl ogHoro marepuvana
(BeLecTBa) He JOMMKHbI OTNIMYATLCA MO Macce bonee 4YeM Ha 2%.

4.3.2.4. BHYTPEHHIOO NOBEPXHOCTb peakuMoHHOW KaMepbl nepen UcnbiTaHneM MoKpbIBaKT ABYMSA CIOSMU
antoMMHMEBOW onbrn TONWKUHOM He bonee 0,2 MM, KOTOPYIO MO Mepe NPOropaHnsa Unu 3arpsa3HeHus npoaykTamm
rOpeHnsi 3amMeHsII0T Ha HOBYIO.

4.3.2.5. MNMpurogHoCTb yCTaHOBKM K paboTe MpoBEPSIIOT MO CTaHAapTHOMY obpasuy - apeBecuHe rnybokon
NPOMNUTKN, NOTEPS] MACCbl KOTOPOrO MOCIE UCMbITaHWA OOMkHA cocTaBnath (20,6+-1,4)%. CtaHgapTHble obpasLubl
narotaenmeatoT cornacHo NMOCT 16363 (n.2).

4.3.3. lNpoBeaeHne ncnbiTaHUin

4.3.3.1. OO6paseyu wuccriegyemoro martepuana 3akpennawT B Aepxatene v npyv nomowm wabroHa
NPOBEPSIOT NONoXeHne obpasua OTHOCUTENBHO ero BepTUKaribHOM OCK.



4.3.3.2. BkntovatoT npubop AN perncrpauum temnepaTypbl, 3aXuUratoT rasoBylo ropenky u perynupyoT
pacxof rasa Tak, 4YToObl KOHTponvpyemas B TedyeHMe 3 MUH TemrepaTypa rasoo0pasHbiX MPOAYKTOB TrOpeHust
coctaBnsana (200+-5)°C.

4.3.3.3. Oepxatens ¢ obpa3uom BBOOAT B Kamepy 3a Bpems He Gonee 5 C n MUCMbITLIBAIOT B TEYEHUE
(300+-2) ¢ N OO0 OOCTWXKEHMS MaKCMManbHOW TemnepaTypbl OTXOOAWMX razoo0pasHbiX MPOAYKTOB rOpeHus
MaTepuana, Npy 3TOM PeErMcTpPUpPYIOT BpeMs ee JOCTVIKEHUS.

Ecnu npu ucnbiTaHMm MakcumanbHas TemnepaTypa He npesblwaeT 260°C, TO NpoAormKUTENbHOCTb
ucnbitTaHusa cocrtaenset (300+-2) c. lNocne 4yero ropenky BbikntodatoT. O6pasel BbiAEpXMBAOT B Kamepe OO
MOJIHOro OCTbIBaHUSA (KOMHaTHOM Temnepatypbl). OcTbiBLINA 06pasel, U3BMNeKatoT N3 KaMepbl U B3BELLMBALOT.

Ecnn npu wucnbiTaHMM MakcMmanbHas TemnepaTypa npesbicuna 260°C, TO NpOAOIKUTENbHOCTb
UCMbITaHMSA OnpenensieTca BpeMeHeM AOCTUXKEHUs MakcuManbHOW Temnepartypbl. [Openky BbIKNOYaoT, obpaseL
W3BMEKaT 13 KaMepbl U NOCMe OCTbIBaHUS B3BELLNBALOT.

4.3.3.4. MNocne nonydeHusa AaHHbIX No N.4.3.3.3 NpoBOOAT ABa aHaNoOrM4YHbIX WUCMNbITAHUMS C HOBbLIMU
obpasuamu.

4.3.3.5. lNocne kaxaoro UcnbiTaHMs HeoBXoANMO OYMCTUTL OT CaXku pabounii cnar TEPMOINEKTPUHECKOTO
npeobpasoBaTternsi.

4.3.4. OueHkKa pe3ynbTaToB

4.3.4.1. MakcumanbHoe npuvpalleHne Temnepatypsbl (Jenbta t_max) BbluucnsAT no hopmyne

OenpTa t = t -t , (1)
max max 0
Toe t - MaxcuMalsibHasg TeMIepaTypa I'al000pasHEX IPONYyKTOB T'OPEHMS
max uccenyemMoro mMaTepuana, °C;
t - HauaJlbHas TeMIepaTypa MUCHbTaHusa, pasHasg 200°C.

0

4.3.4.2. MNotepto macchl ob6pasua ([ensta m) B NpoLeHTax BbIYUCIAOT Mo hopmyre

m - m
H K
IDenbTa m = —— x 100,
m
H
Toe m - Macca ofpasla IO MCIHETaHusg, I';
H
m - Macca ofpa3slua [0oCjie UCHIBITaHus, T.

K

4.3.4.3. To 3Ha4YeHU0 MakcMMansHOro npupalleHnsa Temnepatypbl Jensta t_max u notepe maccol ensta
m martepuarnbl KnaccuuumpytoT:

TpyOHOTOpure - JejbTa t < 60°C u Jenpra m < 60%;
max
Topnure - JenpTa t >= 60°C myim HenbTa m >= 60%.
max
T'opoune MaTepnraJibl nogpasnesisanT B 3aBUCHMOCTU OT BpPEeMEeHU’ (Tray)
OOCTVMXeHMuA t Ha:
max
TPYIOHOBOCIIJIAMEH IEMEIE - Tay > 4 MuH;
cpenHe¥ BocmyameHsgemocty - 0,5 <= Tay <= 4 MuH;
JIETKOBOCIIJIaMeH IeMble - Tay < 0,5 MmuH.

Mpu knaccudukaumm matepmanos, NPOMUTAHHbIX HETOPOYMMM COCTaBaMU UMM C HAHECEHHBIMU Ha HUX
OrHe3aLLMTHbIMM MOKPLITUAMU, UCNOMb3YIOT TONMbKO NokasaTtenb [denstat_max.

4.3.4.4. Ecnv no pesynbTataM MCMbITaHUA Tpex obpa3uoB B OAHOM U3 HUX OyadeT nmpeBbileHo fnoboe u3
KnaccudmKaumMoHHbIX 3Ha4YeHU B YyCTaHaBNMBAeMOW [pynne roplYyecTn, TO MpPOBOOAT OOMOSHUTENbHbIE



ucnbiTaHMs Ha Tpex obpasuyax. Ecnv B OOMNOMHUTENbHBIX UCMbITAHUSAX ©OydeT npeBbilleHO OOHO U3
KnaccmdmKaLMOHHbIX 3Ha4YeHWI, TO MaTepuan OTHOCST K Grivxkarien (bornee onacHoM) No roprovecTy rpynne.

4.3.4.5. YcnoBusa v pesynbTaTbl UCMbITAHUA PETMCTPUPYIOT B MPOTOKONe, hopma KOTOpOro npueedeHa B
npunoxexHun 1.

4.3.5. TpeboBaHus 6e3onacHOCTU

Mpubop OTM ycTaHaBNMBalOT B BbITSPKHOM LKady, B CBOOOAHOM NPOEME KOTOPOro CKOPOCTb OBWKEHUSI
Bo3gyxa He 6onee 1,5 m x c(-1). Paboyee mecTto onepatopa AOMKHO YAOBMETBOPSATL CAHUTAPHO-TUTMEHNYECKUM
TpeboBaHuam no NOCT 12.1.005.

4.4, MeTog akcnepuMeHTanbHOro onpeaeneHnsa tTemnepaTypbl BCNbILWKK XNOKOCTEN B 3aKPbITOM TUIE

MeTopn, peanusyeTtca B Anana3oHe Temnepartyp oT MuHyc 15 go 360°C u He NpMMeEHMM AN UCNbITaHus
NONMMEPU3YIOLLIMXCS MPU HAarpeBaHUN, TMAPONU3YIOLLMXCA U ObICTPO OKUCISAIOLLMXCA KUOKOCTEN.

4.4.1. Annapatypa

Mpubop AOns onpegeneHus TemnepaTypbl BCMbIWKA B 3aKpPbITOM TUrNEe AOMKEH BkMwoyaTe B cebs
cnefyroLimne anemMeHTbl.

4.4.1.1. Turenb (4ept.5) BbicoTOM (55,9+-0,1) MM, BHyTpeHHUM AuameTpom 50,8 MM, BbINOMHEHHbIA U3
KOPPO3MOHHOCTOMKOIo MeTanna, MMeeT ykasaTenb YPOBHS 3anofiHeHus Ha rnybuHe 21,8 MM OT BepxHero kpas
TMMs. Turenb CHabXeH XOPOLLO NMPUIHAaHHOM KPLILKOW C MeLLarnkon, OTKPbIBAOLLENCS 3aCIIOHKON U 3aXuratoLlemn
ropenkon. ICTOYHMKOM MriaMeHn B roperike MoXeT ObITb No00oM roptounii ras (4onyckaeTcs UCNoNnb30BaHNE Apyrux
WCTOYHMKOB MiaMeHu, YOOBNETBOPSOLWNX TpeboBaHusam n.4.4.2.4).

4.4.1.2. Bo3gywHas 6aHs Ans HarpeBaHus TUMMsi C UCCIIeQYEMON XUAKOCTLIO.

MpumeyaHmne. HarpeBaHne TUMMA C BA3KUA KWOKOCTbIO TUMA NaKOB, KPacoK, amanen, HedTsHbIX M
aHanornyHbIX NPOAYKTOB (Aanee - NakoB) MOXHO MPOBOAMTL B XXWAKOCTHOM GaHe [OCTaTOYHOM TEMNoemMKoCTH,
Mo3BOSAIOWEN perynMpoBatb CKOPOCTb HarpeBa B 3afjaHHOM  pexume. [lonyckaetcs  UMcnonb3oBaTb
aBTOMaTMYecKkne annapaTtbl AN onpeaeneHns TeMnepaTtypbl BCbIWKW, KOTOpble MNO3BONSET 3KOHOMUTbL BpeMsi
SKCMEepUMeEHTa, UCMONb30BaTb MeEHbLUME KonudecTBa Npo6 W obnajaloT APYrMMU  XapaKTepUCTUKaMW,
onpaBAblBaOWMMN MX MpUMeHeHMe. [Mpu MCNonb3oBaHUM aBTOMATMYECKMX anmnapatoB HeobxoaMMo CTPOro
cobnoaaTtb BCE UHCTPYKLUM N3FrOTOBUTENSI.

B crnopHbIx cnyvasx TeMnepaTtypy BCMbILWKM CrieayeT OnpeaensTs Bpy4HYHo.
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4.4.1.3. TepmomeTtpbl TMNOB TH 1-1, TH 1-2, TH-6 no NOCT 400 ¢ geneHvem Lwkanbl He 6onee 1°C nnu
Apyrvue nameputeny TeMnepaTtypbl C NOrpeLlHoCTLI0 He 6onee ykasaHHOW.

4.4 .1.4. CekyHOomep C NOrPeLUHOCTLI0 He Goree 1 ¢ Ans KOHTPONsS CKOPOCTU HarpeBaHUs XXUOKOCTU.

4.4.2. MNogrotoBKa K UCMbITAHUAM



4.4.2.1. YcTtaHaBnMBalT COOTBETCTBUE NCCNEAYEMON XUAKOCTM NAcCnOPTHbIM AaHHbIM.

4.4.2.2. Obpasel XKMOKOCTU, UMEIOLLEN TemnepaTypy BCMbIWKK HKe 50°C, oxnaxagarT 4o TeMnepaTypsl,
KoTopasi He MeHee Yem Ha. 17°C Hwxke npegnonaraemMon TemnepaTtypbl Benbiwky., OBpasubl BA3KMX KUOKOCTEN
nepepn UcnblTaHWEM HarpeBatloT 4O JOCTATOYHOM TEKYYECTN.

4.4.2.3. Viccnegyemyio XXMOKOCTb HanmBalT B YACTbIA CyXOW TUrenb 0 MeTKU, He Jonyckad cMadvBaHus
CTEHOK TUIMS BbILLE YKa3aHHOW METKM.

4.4.2.4. Tvrenb 3aKkpblBalOT KPbILIKOW 1 YCTaHABNUBAIOT B HarpeBaTterbHyo 6aHto, BCTaBNsOT TEPMOMETP U
3aXUratoT roperky, perynmpysi niams Tak, 4todbl OHO nmeno dopmy wapa guameTtpom (4,0+-0,5) mm.

prmeanMe. TemnepaTypy XNOKOCTHOM ©aHu npun onpegeneHnn TtemnepaTtypbl BCMbILWKA J1aKoB
yCTaHaBMBaAKT NPUMEPHO Ha 5°C Huxke npep,nonaraemoﬁ TemMnepaTypbl BCMNbILKA.

4.4.2.5. MNMpurogHocTb annapaTa k paboTe NpoBepsoT No ctaHaapTHbeIM obpasuam NCO 4088-87-4092-87,
3Ha4YeHWe TeMnepaTtypbl BCMbILWKU KOTOPbIX NpUBEAEHbI B Tabn.4.

Ta6bnuua 4
VlHOeKC M HOMeP TeMneparTypa BCHbmKMK, °C ABcosTHag
CTaHOAPTHOI'O obpasla norpemuocTs, °C
T3T-1-1 16 1
T3T-2-1 35 1
T3T-3-1 53 1
T3T-4-1 70 1
T3T-5-1 119 2

4.4.3. lNpoBeaeHne NcnbITaHNR

4.4.3.1. BknoyaloT nepemeLLnBaioLLee yCTPOMCTBO, obecneunsas yacTtoTy BpaweHus ot 1,5 go 2,0 c(-1).
Mpu ncnblITaHUM NAaKoB OrPaHMYEHUI HA YacTOTy BpaLLeHWUst MeLLarnky He BBOAAT.

4.4.3.2. BknovatoT oborpeB npubopa 1 HarpeBarT UCCIEQYEMYIO XUOKOCTb CO CKOpPOCTbi0 5 - 6°C/MuH.
Mpn mcnbiTaHMM NaKoB CKOPOCTb HarpeBaHus OOIMKHA cocTaBnsATb He Gonee 1°C 3a 3 muH. Npu ncnonb3oBaHUK
XWOKOCTHOM ©aHW HarpeBaHuWe BedyT C TaKOW CKOPOCTbI0, YTOObI pasHuua Mexay TemnepaTypamu >XUOKOCTU B
©aHe n nccnegyemoro obpasua B 3aKpbITOM TUrNE He npeBbiwana 2°C.

4.4.3.3. VicnbiTaHne Ha BCMbILWKY HAYMHAIOT NPOBOAMTbL MpU OOCTMXEHUU TemnepaTtypbl obpasua Ha 17°C
HWXe npeanonaraemMon TemnepaTtypbl BCMbILWKA U NOBTOPSAIOT Yepes kaxabii 1°C noBbileHna TemnepaTypbl Ans
Xngkocten ¢ Temnepatypon Benbiwkn Ao 104°C un vyepes kaxable 2°C - Ans XnakocTen ¢ TemnepaTypont BCMbILLKK
Honee 104°C.

WcnbiTaHne Ha BCMbIWKY ANs NakoB HauyMHalT npoBoauTb 3a 5°C go npepnonaraeMort TemnepaTypbl
BCMbILLKM 1 NOBTOPSIOT Yepes kaxable 0,5°C noBbileHns TemnepaTypbl.

4.4.3.4. B MOMEHT ucnbiTaHUA Ha BCMbIWKY MNepeMellnBaHme npekpaiwiaT. [ToBopoTOM MNPY>KMHHOMO
MexaHu3Ma OTKPbIBaOT 3aCMOHKY Ha KpPbILIKE U OMyCKalT Nriamsl ropernku BHyTpb TUrMs 3a Bpems 0,5 ¢, octaBnsoT
ropesniky B HWKHeM nornoxeHun 1 ¢ 1 6GbICTPO BO3BpaLlalT B UCXO4HOe nonoxeHue. Cregdart 3a nnaMeHem npw
OTKPbIBAHWM U 3aKPbIBAHUWN 3aCMOHKN.

4.4.3.5. 3a TemnepaTypy BCMbIWKA NPUHMMAIOT MOKa3aHUs TEPMOMETPa B MOMEHT MOSIBIEHUS NEPBOro
nnamMeHn Hag MOBEPXHOCTbI XUAOKOCTWU. BenbllwKy mapoB uccnegyemon XUAKOCTUM Hag MOBEPXHOCTbIO KPbILLKM
TUMMS He y4duTbiBalOT. McnbiTaHMe Ha BCMbIWKY (B Criyyae ee OTCYTCTBMSA) MNpekpaliatT Mnpyu SOCTUMKEHUU
TemnepaTypbl KUNEHNUST UCCReayeMOMn XXUAKOCTU.

4.4.3.6. Ecnu nnams ropenku noracrno B MOMEHT OTKPbIBAHWUS KPbILLKW, pe3ynbTaT 3TOro onpeaeneHus He
YUYUTBIBAIOT.

4.4.3.7. Ecnu ucnbiTaHUio NoABeEPraloT XUOKOCTb C HEU3BECTHOW TemnepaTypoW BCMbILLKW, TO NPOBOASAT
npefBapuTenbHoe onpeaeneHve no nn.4.4.2.3 - 4.4.3.6. 3TOT pe3ynbTaT HE YYUTLIBAIOT, ECININ PACXOXOEHNE Mexay
npeaBapuUTeEnbHbIM 1 MOCHEaYOLWMM UCNbITAaHWEM NPEBbLILLAET BENUYNHY, YKa3aHHyo B N.4.4.4.2.




MpumeyaHue. [Ina nakoB, coaepXallux neTyynme KOMMOHEHThbI, obLiee BpeMsi UCMbITaHUSA He OOSPKHO
npesbiwaTb 1 4.

4.4.4. OueHka pesynbLTaToB

44.4.1. 3a TemnepaTtypy BCMblLKW MWCCMEQyEeMOWN >XWOKOCTM MNPUHMMAOT cpeaHee apudmeTndeckoe
3HayeHMe TemnepaTyp BCMbIWKK, MOSMyYeHHbIX Ha AByX obpasuax npu uchnbliTaHuM nakoB u Ha 3 obpasuax npu
UCNbITaHMM OPYrnX XXMAOKOCTEN, C NOnpaBkon Ha atMoctepHoe aaeneHuve. lNMonpaeky (OenbTa t) Ha atmocdepHoe
naeneHue B°C BblUMCNAT NO hopmyrne

HOenvTa t = 0,27(101,3 - p ), (3)
a

rone p - arMmochdepHoe mamisienme, klla.
a

4442 CxogMmocTb M BOCMNPOU3BOAMMOCTb METoAa He AOMKHa MnpeBbllaTbh 3HAYEHW, yKasaHHbIX B
Tabn.5.

Tabnuua 5
°C
BemecTBO TeMnepatTypa JonyckaeMele pacxoOXIeHUA
B CIIBIIKA
CXOOVMMOCTBL [BOCHPOMBBOOM—
MOCTBb
XyMmue cKue opraHuYeCcKMue oo 104 2,0 3,5
BelleCcTBa U He@TenpOonoyKTHL Ce. 104 5,5 8,0
Jlaku, Kpacku, SMalm u -
aHAJIOTUYHLEIE MPONOYKTH 2,0 3,0

4.4.4.3. YcnoBus 1 pesynbTaTbl UCMbITAHUA PETMCTPUPYIOT B NPOTOKOME, hopma KOTOpPOro npueedeHa B
npunoxexHuu 1.

4.4.5. TpeboBaHusa 6e3onacHOCTU

Mpubop Ansa onpeneneHns TemnepaTypbl BCMbILWKU CeayeT YyCTaHaBNMBaTh B BbITSHKHOM Lukadyy. Pabouee
MECTO oneparopa [OSPKHO YOOBMNeTBOpPATb TpeboBaHmaM anekTtpobesonacHocty no NOCT 12.1.019 n caHuTapHo-
rmrneHnyeckum Tpebosarmam no FOCT 12.1.005.

4.5. MeToA 3KCNepUMEHTarnbHOro onpeaeneHns TemnepaTypbl BCMbILKM XXUAKOCTEN B OTKPbITOM TUMNE

MeTopn peanusyeTtca B Anana3oHe Temnepatyp oT muHyc 15 go 360°C u He NpMMEHMM AN UCMbITaHuSA
NONMMEPU3YOLLMXCS MPU HarpeBaHWm1, MMAPONN3YIOLLNXCS N ObICTPO OKUCTISIOLLMXCS XUOKOCTEN.

4.5.1. Annapatypa

Mpubop gna onpegeneHnss TeMnepaTtypbl BCMLILWKA B OTKPLITOM TWUrMe BKIHOYaeT B cebdA crepyrowime
3MNEMEHTHI.

4511. Tuwrenb C BHYTPEHHMM YyKasaTefieM YpPOBHSA 3anofiHeHusi (4epT.6), BbIMOSIHEHHbLIA U3
KOPPO3MOHHOCTOMKOIo Martepumarna.
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4.5.1.2. YCTpONCTBO ANs HarpeBaHus TUrNs, obecneyvmBaroLLee CKOpocTb HarpeBaHust oo 17°C/MuH.

MpumeuaHume. [onyckaeTtcsa ucnosnb3oBaHne npubopa TB ¢ dpapdopoBbiM TUrneM Huskon dopmbl N 5 no
MOCT 9147 wvnu aHanorMyHblM emy MeTannuyeckum (4epT./), a Takke aBTOMaTMYeCKUX annapartoB Ans
onpefeneHust TemnepaTtypbl BCMbILWKNA, KOTOpble MO3BOMSAOT 3KOHOMWUTbL BPEMSI  UCMbITAHWUN,
MeHbLUMEe KonuyecTBa Npob 1 obnagarT ApYyruMU XapaKTepucTMkamu, onpaBbiBalOWUMN UX NpumeHeHue. [Mpu
MCMNOMb30BaHMN aBTOMaTUYeCcKUx NpubOpoB Ansi UCMbITaHWA HeobXoAMMO CTpOro cobniogaTb BCE MHCTPYKLMM

N3roToBuUTENA.
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B cnopHbIx criyyasix TemnepaTtypy BCMbILLKW CIEAYET ONpeaensiTb BPyYHYIO.

4.5.1.3. TepmomeTpbl Tna TH-2 n TUH-3 no FOCT 400 ¢ geneHnem wkanbl He 6onee 1°C unu gpyrmne

N3MepUTENM Temneparypsbl C NOrPeLLHOCTLI0 He Boree ykazaHHOMN.

ncnonb3oBaTb



Il =2
111
o 11!
/1
1
4 5 /1 6
N [ /// 17
/¥ I
= o by
/{2 3 i
b a

B =
T Vi -

1 — HarpeBaTenbHas BaHHAa; 2 — KOMbLO U3 NapoHuTa; 3 — ¢papdopoBbIA TN-
renb; 4 — tepmomeTp; 5 - gepxarens TepmomeTpa; 6 — wratme; 7 — nogcTae-
Ka ans ropenkn; 8 — raszoBas ropesnka; 9 — HarpeBaTesibHOe ycTpoicTBo; 10 —

ac6GecToBan NPOKNagKn
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4.5.1.4. CekyHoomep C MOrpeLuHocTbo He 6onee 1 ¢ AN KOHTPONsS CKOPOCTW HarpeBaHUS XUOKOCTU.

4.5.1.5. TpexcTBopYaTbll 3KpaH C LWMPUHON CTBOPKM 460 MM 1 BbicoTon 610 MM Ansa 3awmThl TUMS OT
NMOTOKOB BO34yXa.

4.5.1.6. lazoBas ropernka, nvetowasi nnamsi B oopme wapa gnametpom (4,0+-0,5) mm.

4.5.2. MNoagroToBka K UCNbITAHNAM

4.5.2.1. YcraHaBnvBaloT COOTBETCTBME UCCIEeQyEeMOW XNOKOCTM NAcCNOPTHLIM OaHHbLIM.

4.5.2.2. ObpaseL XMOKOCTU, UMEIOLLIE TemnepaTypy BChbILKN Hke 79°C, oxnaxaarT OO0 TeMnepaTypsbl,
KoTopas Ha 28°C wMeHblle npegnonaraeMon TemnepaTypbl Benbiwkn. OOpasubl  BA3KUX  KWMOKOCTEN
NnpeLBapuUTeEnbHO HarpeBalT OO OOCTATOYHOM TEKy4YecTWu, HO He bonee 4yeM OO Temnepatypbl, kotopast Ha 5°C
HWXe npeanonaraemoi TemnepaTtypbl BCMbILLKM.

4.5.2.3. MNMpubop ycTtaHaBNMBalOT HA POBHOWN YCTOMYMBOW NMOBEPXHOCTU B TAaKOM MECTe, rAe HET 3aMETHOro
OBWKEHNSI BO34yXa M CBET HACTOMbKO 3aTEMHEH, YTO BCIbILIKa XOPOLLUO BUAHA.

I'Ipwmeqal-me. Pe3yanaTb| NCNbITaHWUNA, npoBeneHHbIX B na6opaTop|/|M nog TAron unn B opyrom mecte, rge
UMEETCA BbITAXKA, HEe BMNOJIHEe HaAeXHbl.

4.5.2.4. Viccnegyemyto XMOKOCTb HanmMBaltT B YACTbIA CyXOW TUrenb A0 MEeTKU, He Aonyckad CMadvBaHus
CTEHOK TUIMS Bbllle yKa3aHHON METKM.

MpumeuaHue. MNMpu ncnonb3osaHum npubopa TB nccnegyemyto XnOKOCTb HaNMBalT A0 YPOBHS Ha 12 MM
HWXe Kpas TUrns.

4.5.2.5. Tvrenb ycTaHaBnMBalT Ha HarpeBaTenbHY0 NIIAcTMHY annapaTa 4ns onpegeneHus TemnepaTypbl
BCMNbILWKA U BOCMITaMeHEeHNA B OTKPbITOM TWUrne; B TUrelb ONyCKakT TepMOMETP Ha pacCTOAHUU 6 MM oT AaHa,
nomMeLlas ero B TOuUKe, fnexallern nocepegnHe Mexay LEHTPOM U CTEHKOM TUMMS. 3aXunratoT ra3oByo ropersky.

4.5.2.6. MNpurogHocTb annapaTta k paboTe NpoBepsOT No cTaHAapTHbIM obpasuam MCO 4407-89 - 4409-89,
3Ha4YeHWe TeMnepaTypbl BCMbILWKN KOTOPbIX NpUMBeAeHb! B Tabn.6.

Tabnuua 6
°C

MHmexkc u HOMEP TeMnepaTypa B CIIBIIKIM AbBcoJTHasa IIOT'PEMHOCTDb
CTaHOapTHOKL obpasua



TOT-1-1 74 3

TOT-2-1 103 3

TOT-3-1 126 3

4.5.3. lNpoBeaeHne ncnbITaHNn

4.5.3.1. BknovaroT oborpeB npubopa. Npn mnchbiTaHum XUAKOCTEW C npeanonaraemon TemnepaTypon
BCMbIWKM Bbilwe 79°C CKOpoCTb HarpeBaHust gomkHa Obitb 14 - 17°C/muH. 3a 56°C o npegnonaraemon
TemnepaTypbl BCMbIWKN HarpeBaHWe YMEHbLUAKT HACTOMbKO, 4TOObl CKOPOCTb MOBbLILEHUA TemnepaTypbl 3a
nocnegHue 28°C oo TemnepaTypbl BCMbILWKN Bbina paBHa 5 - 6°C/MuH.

Mpu ncnblITaHUK XNOKOCTEN C Npeanonaraemoin TemnepaTypon BCnbiWKy HUxe 79°C CKOPOCTb NOBbILLEHMWS
TemnepaTypbl AOMKHa cocTaBnaTb 5 - 6°C/MUH.

MpumeyaHume. MNpu ncnbITaHUM BA3KUX XUOKOCTEN TUMa NakoB HarpeBaHue 3a 5°C go npeanonaraemom
TemnepaTypbl BCMbILKX CriegyeT NpoBoanTb €O ckopocThio 1°C 3a 3 MUH.

4.5.3.2. NcnbiTaHMe Ha BCMbIWKY HAYMHAKT Npu OOCTWXKEeHUn Temnepatypbl obpasua Ha 28°C (5°C gns
nakoB) HWxe npegnonaraemMon TemnepaTypbl BCMbIWKA U MOBTOPSIOT 4vepe3 kaxgble 2°C (1°C ansa nakos)
noBbllWeHus Temnepatypsbl. Neped ucnblTaHMEM fakoB Ha BCMbILWKY NepeMelunsatoT obpasey B TedeHue 3 - 4 ¢
Npy NOMOLLN CTEKNSIHHOWM Nasnoyku, norpyxas ee Ha rmyouHy 12 - 15 mm. 3atem nanoyky BbIHMUMAIOT U NPoOBOAAT
UCNbITaHUS Ha BCMbILLIKY.

4.5.3.3. Tpn ucnbITaHMM Ha BCMbILLKY NaMsa ra3oBov roperikv NnpoBoadaT NpyM paBHOMEPHOM HenpepbIBHOM
OBWKEHUM OT OOHOW CTOPOHbI TUMMA A0 APYrov B FOPWU3OHTarbHOM NIIOCKOCTM He Ooree 4yeM Ha 2 MM Bblle
BEPXHEr0 Kpas TUIMS U TOMbKO B OOHOM HanpasneHuwn. Kaxgbin nocnegylowuin pas nnams nepemeLLarT B
NPOTUBOMONIOXXHOM HamnpaBneHun, 3aTpadmBas Ha ero nepemMeLleHme npumepHo 1 c.

4.5.3.4. 3a TemnepaTypy BCMbIWK/A B OTKPbITOM TUIME MPUHUMAKOT TemnepaTtypy, MoKasbiBaemyto
TEPMOMETPOM PV MOSBNEHMU MNNAMEHM Hag 4acTbi0 WM Hag BCEW MOBEPXHOCTbIO KMAKOCTU. Bcenbiwky He
cnegyet nyTaTb C ronyboBaTbiM OPEONIOM, MHOTAA OKPYXatoLWUM UchblTaTernbHOe Nnamsi.

453.5. Ecnu wvcnbITbiBalOT XUOKOCTb C  HEU3BECTHOM TeMnepaTypow BCMbIWKW, TO NPOBOAAT
npeasapuTensHoe onpegenenune no nn.4.5.2.4 - 4.5.3.4, HarpeBasi npy 3Tom obpaseL, C NOCTOAHHON CKOPOCThLIO 5 -
6°C/MuUH.

4.5.3.6. B cnyyae oTcyTcTBMA TemnepaTtypbl BCMbIWKX (NPU UCAbITAHUA WMHOMBUAYANbHOW >XUOKOCTK)
HarpeBaHue 1 ncnbiTaHue obpasua npekpaLlatoT NPy AOCTUXKEHUN TemnepaTypbl KUMEHNS.

MpumeuaHue. MNpu KCMbITaHUN CMeECEW, COAEepXalnX INErkoKuUnsiLmMe HeroproumMe Wnu TpyaHoroptouune
KOMMOHEHTbI, HarpeBaHve BeayT OO BbIKMMAHWS Ha3BaHHbIX KOMMOHEHTOB. OCOBGeHHOCTM NpoBedeHUs Takoro
UCMbITaHWsA OTMEeYatoT B MPOTOKOSE.

4.5.4. OueHka pesynbTaToB

45.4.1. 3a TemnepaTtypy BCMbILKW MWCCMEQYyEMON >XWOKOCTWM MNPUHMMAIOT cpedHee apudmMeTndeckoe
3Ha4YeHM TemnepaTypbl BCMbIWKW, MOMy4YeHHbIX Ha 3 obpasuax C nonpaBkoOW Ha aTtMocdepHoe [AaBrieHue,
paccuuTbiBaemomn no oopmyne (3).

4.5.4.2. CxoguMocCTb MeToda nNpu goBepuTenbHOM BeposaTHOCTN 95% He aormkHa npesbiwath 8°C.

4.5.4.3. Bocnpon3BogumMoCcTb MeToda Mpu OoBepuTenbHOW BeposATHOCTM 95% He OomkHa npeBblwaTb
16°C.

4.5.4.4. YcnoBus u pesynbTaTbl UCMbITAHUA PETMCTPUPYIOT B NPOTOKOME, hopma KOTOpOro npueedeHa B
npunoxexHuu 1.

4.5.5. TpeboBaHusa 6e3onacHOCTU

Mpubop Ansa onpeneneHns TemnepaTypbl BCMbILWKU CieayeT YyCTaHaBNMBATh B BbITSHKHOM Lukadyy. Pabouee
MECTO oneparopa [OSPkHa yOOBNeTBOpATb TpeboBaHmaAM anekTtpobesonacHocty no NOCT 12.1.019 n caHuTapHo-
rmrneHnyecknm tpebosarmam no FOCT 12.1.005.

4.6. MeToAa aKCNepMMeEHTarnbHOro onpeaeneHns TemMmnepaTtypbl BOCMNaMEHEHMUS XXUOKOCTEN

MeTon peanusytoT B AnanasoHe Temnepatyp oT muHyc 15 go 360°C 1 He MpuMMEHSAT AN UChblTaHWUs
NONMMEPU3YIOLLMXCS MPU HarpeBaHWm1, MMAPONN3YIOLLNXCSA N ObICTPO OKUCISIOLLMXCS XUOKOCTEN.

4.6.1. Annapatypa

TemnepaTypy BOCNfiaMeEHEHUS ONpeaenstoT B Npubopax, NpUMeEHSIEMbIX ANs onpeaeneHusa TemnepaTypsl
BCMbILLKN B OTKPbITOM Turne (cM. n.4.5.1).



4.6.2. NogroToBka K UCnbITaHUAM (CM. N.4.5.2).

4.6.3. lNpoBeaeHne ncnbiITaHU

4.6.3.1. MeToq onpefeneHus TeMmnepaTypbl BOCNNaMeHEHNsT MOXET CYLLLECTBOBaTb Kak CaMOCTOSTENbHbIN
MEeTOA WUIM OCYLLECTBMATLCS OAHOBPEMEHHO C TEMMepaTypoy BCMbIWKM Ha TOM e obpasue. [locne nonyyeHus
BCMbILKN cornacHo n.4.5.3.4 obpasel, nNpogospkaltT HarpeBaTb B TOM XKE Pexume, YTO M Npu OnpeaeneHuun
TemnepaTypbl BCMbILKW. VIcnbiTaHWe Ha BOocMaMeHeHe NPOBOAAT Yepes kaxable 2°C NoBbILLEHUS TemnepaTypbl.

46.3.2. 3a TemnepaTypy BOCMNaMEHEHUS MNPUHMMAKOT TemnepaTtypy WCMbITaHUs, MNpu  KOTOPON
obpasylolmecss Hag NOBEPXHOCTbIO >KMOKOCTM MNapbl BOCMIIAMEHSAIOTCS OT MIaMEHW [a30BOW TOPENikA U
NPOAOIKAIOT ropeTb HE MeHee 5 ¢ mocne ero yganeHus.

4.6.4. OueHka pesynbLTaToB

4.6.4.1. 3a TemnepaTypy BOCMIaMeHeHns uccrnegyemon XuakocTn NpMHUMAaloT cpegHee apudmMeTnyeckoe
3Ha4YeHUNn TemnepaTypbl BOCMSIAMEHEHUS, MOMYYEHHbIX Ha Tpex obpasuax C MnonpaBkOM Ha atMocdepHoe
JaBneHue, BbluucnsieMon no gopmyne (3).

4.6.4.2. CxognmocTb MeToAa Npv AoBeputenbHOn BepodaTHoCcTM 95% He gomkHa npeBbiwats 8°C.

4.6.4.3. BocnponssoguMoCTb MeToda npu [oBepuUTensHOW BeposiTHOCTU 95% He [ormkHa npeBbllaTh
16°C.

4.6.4.4. YcnoBusa v pesynbTaTbl UCMbITAHUA PErMCTPUPYIOT B MPOTOKONe, hopma KOTOporo npueeadeHa B
npunoxexHuu 1.

4.6.5. TpeboBaHus 6e3onacHOCTU

Mpubop anga onpeneneHns TemnepaTypbl BOCMaMEHEHUs crefQyeT yCTaHaBnMBaTh B BbITSXKHOM LiKady.
Paboyee mecto onepatopa AO/MKHO yOoOBMETBOPATH TpeboBaHMaAM anekTpobesonacHoctn no NOCT 12.1.019 u
caHuTapHo-rurneHnyecknm Tpebosarmam no FOCT 12.1.005.

4.7. MeTtog aKCnepuMeHTanbHOro OonpederneHnsa TemnepaTypbl BOCMSIAMEHEHUs TBEpPAbIX BELLECTB W
MaTtepuanos

MeTton peanusyloT B amana3oHe Temnepatyp oT 25 go 600°C m He npuMeHsaT Ans UCMbITaHUs
MeTanIn4yeckmMx NOpPOLLKOB.

4.7.1. Annapatypa

Cxema npmbopa ansa onpegeneHns tTemnepaTypbl BOCNiaMeHeHUsl NpuBeaeHa Ha YepT.8.

4.7.1.1. Mpubop OTI, npeactaBnawWmMn cobOM BepTUKarbHYO 3MEKTponeYb C ABYMS KOaKCcuarbHO
pPacnonoOXEHHbIMW LUWAVHAPAMK, BbINOMHEHHBIMW U3 KBapueBoro ctekna. OavH M3 UUNWHAPOB BHYTPEHHUM
anameTpom (80+-3) MM, BbicoTon 240 MM SBRSIETCS PeaKUVMOHHOW KamMepow; BTOPOW LUIMHOP TaKoW e BbICOThI
umMeeT BHyTpeHHuI gmameTtp (101+-3) mm. Ha umnuHgpbl HaBUTbI CrvparnbHble 3MEeKTpoHarpeBaTeny obLuen
MOLLHOCTbIO He MeHee 2 KBT, YTo no3BonsieT co3gaBath Temnepartypy paboyen 3oHbl 600°C 3a Bpems He 6onee 40
MUH.
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1 — cTekngHHbIE UUNMHAPKI; 2 — CNUpanbHble aneKTpoHarpeeaTtenu; 3 — Ten-

NOU30NALMOHHBIA MaTepuan; 4 — cTankHOM 9KpaH; 5 — aepxartens o6pa3sua;

6 — KoHTeliHep; 7 — razoras; ropenka; 8 — anektponpuroa ropenku; 9, 10 —
TepMoanekTpuyeckue npeobpaszosatenu; 11 — nammHaTtop
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4.7.1.2. Ons pasmewleHnss obpasua wuccrieayemoro BellecTBa (matepuarna) NPUMEHSIIOT KOHTENHep
onameTpom (45+-1) mm, BbicoTon (18,0 -0,4) MM, BBIMOSHEHHbIA M3 CTaNbHOM CETKU WM CTanbHOrO Nucta
TonwuHon He Gonee 0,5 mm. KoHTelHep ycTaHaBnmMBaKOT B KOMbLO AepxaTtens gnametpom (49,0+-0,6) mm.
Hepxxatenb npeacraenset cobon meTannmnyeckyto TpyoKy 13 )XapoCTOMKOM CTanu ¢ NPUBapPEHHLIM B HUXKHEN YacTu
KOMbLIOM Ans pasMeLleHnsi KOHTerHepa.

4.7.1.3. lasoBas ropernka Ans 3axuraHus obpasua, npegcTtaensowas cobon TpyoKy BHYTPEHHUM
anameTtpom (6+-1) MM, BbINOMHEHA W3 >XXApPOCTOMKOW CTanu, 3anasiHa CHU3y U MMeeT Ha BOKOBOW MOBEPXHOCTU
otBepctue anametpom (0,8+-0,1) mm Ha paccTosHum (5,0+-0,3) MM OT 3anasgHHOro KOHLa.

4.7.1.4. NlammHaTOp, BbIMNOMHEHHbLIA M3 NUCTOBOW XapOCTOMKOW CcTanu B (OpMe KOHyca BEpPXHUM
anameTpom He Gonee 78 MM, HWKHUM gnameTpoM He bonee 11 mm u anuHon (500+-5) mm, cnyxut ans nogayu
€CTECTBEHHOIO NOTOKa BO3[yXa B PEaKLUMOHHYIO Kamepy.

4.7.1.5. TepmoanekTpuyeckme npeobpasoBarenn OuamMeTpoM TepMO3nekTpodoB He Oonee 0,5 mMm.
TepmoanekTpuieckunii npeobpasoBatens 9 CNyXWUT ANS U3MeEpPeHUs TemnepaTypbl obpasLa U pacnonoXeH TakuM
obpasom, 4TOOLI ObecneumBancs KOHTAKT C OHOM W CTEHKOW KOHTelHepa (4epTt.8). TepmoaneKkTpuyeckuin
npeobpasosatenb 10 CnyuT ONA KOHTPONS W PerynvpoBaHWs TemnepaTypbl NeyYs U pacrofiokeH BHYTPU
peakunmoHHOW Kamepbl Ha paccTtosiHum (140+-5) MM OT BepxHero kpasi kamepbl U (5+-1) MM OT CTEHKM Kamepbl.
[MorpelwHoCTb N3MEpPEHN PErynMpyoLLEro U perucTpupytowero Temnepartypy npnbopoB He [OoImkHa npesblwaTth
0,5%.

4.7.1.6. 3epkano ans HabnogeHus 3a o6pasLoM BHYTPU KaMepbl.

4.7.1.7. CekyHOoMep C MOrpeLUHOCTbI0 M3MepeHust He bonee 1 c.

4.7.1.8. llabnoHbl AN onpeaeneHns paccTosHUS OT HUXKHErO Kpasi ropenku Ao NoBepXHOCTM obpasua u
ONS LEHTPOBKM KOHTEHEepa BHYTpY Kamepbl.

4.7.1.9. VICTOYHUK cXXaToro Bo3ayxa Ansi ropernku ¢ pacxogom go 40 nxy(-1).

4.7.2. MNogrotoBKa K UCMbITAHUAM

4.7.2.1. Ona vcnbitanmi rotoeat 10 - 15 o6pa3uoB nccregyeMoro BellecTBa (matepuana) Maccon no
(3,0+-0,1) r. O6pa3supbl AYEUCTLIX MaTEPMANIOB AOMMKHbI UMETb LMIMHAPUYECKYIO dopMy AMaMeTpom (45+-1) mm.
lMneHoYHble 1 NCTOBbIE MaTepmanbl HabuparoT B CTOMNKY AnaMmeTpoM (45+-1) MM, HaknagbiBasd cnov Apyr Ha apyra
00 OOCTWXKEHUS YKa3aHHOW Macchl.

4.7.2.2. lMNMepen vcnbiTaHneM 06pasHbl KOHAMLMOHMPYIOT B cooTBeTcTBUM C TpebosaHmamn MOCT 12423
UNN TEXHUYECKNX yCrioBun Ha matepman. Obpasubl 4OMMKHBI XapakTepusoBaTb CpedHue CBOWCTBA MCCneayemoro
BellecTBa (MaTepuana).

47.2.3. B 3aBucumoctn OT obObemMa obpasua onpedensT C MNOMOLWbLH LWabnoHoB U uKkcupyoT
NonoXeHne KOHTeHepa BHYTPY Kamepbl U pacCcTosiHMe MeXay ra3oBoW ropernko U NoBEPXHOCTbIO obpasua.

4.7.2.4. TlpUrogHoCTb YCTAHOBKM K paboTe MpOBEPSOT MO CTaHOAPTHOMY BELLECTBY - OpPraHM4eckoMmy
ctekny (FTOCT 10667), TemnepaTtypa BOCniiaMmeHeHUA KOTOPOro paeHa (265+-10)°C.

4.7.3. lNpoBeaeHne ncnbITaHN

4.7.3.1. HarpeBaloT peakLMOHHYIO kamepy A0 TemnepaTypbl Hayana pasnoXeHus UccneayemMoro BeLecTsa
(matepuana) nnm go 300°C.

4.7.3.2. Perynupys nogady rasa u Bosayxa B ropernky, bopmMupytoT nnams ra3oBon ropesnky B Buae KnuHa
anudon (10+-2) mm.

4.7.3.3. Vi3BnekatoT N3 kamepbl gepxaTernb ¢ KOHTenHepoM. B koHTenHep nomelyatoT obpasel 3a Bpems
He Bonee 15 ¢ 1 BBOOAT €ro B peakUMOHHYK Kamepy. ONekTponpuBog ra3oBON ropernku BKIHYAOT B 3a4aHHbIN
pexum paboTtbl. [leproaMyHOCTb NoABOA4A ras3oBOW ropenku K obpasuy Ha paccTtosiHue (10+-1) mm oT ero
NoBEPXHOCTUN AorkHa cocTaenATh (10+-2) c. HabntogatoT 3a o6pasuom B paboyei kamepe C MOMOLLLIO 3epKana.

4.7.3.4. Ecnv npu TemnepaType WCMbITaHUs obpasel, BOCMIIAMEHUTCS, TO MWCMNbITAHWE MNpeKpaLlaloT,
ropesiky oCTaHaBnMBalOT B MOJIOXKEHUN "BHE Meumn”, KOHTEVHep ¢ 06pasLom M3BnekalT 13 kamepbl. OTMmevaloT B
NpOTOKOSNE TemnepaTypy BOCMNaMeEHEHV N CreayloLlee UCMbiTaHMe NPOBOAAT C HOBbIM 0Opa3LoM Npy MEHbLUEN
TemnepaType (Hanpumep, Ha 50°C meHbLue).

Ecnu B TeyeHme 20 mmnH obpaseL, He BOCNIIAMEHUTCS UM paHee 3TOro BPEMEHU MOSTHOCTLIO NMPeKpaTUTCS
ObIMOBBIAENEHME, TO UCTIbITAHME NPeKpaLlatT U B MPOTOKOSE OTMEYaloT OTKas.

3a TemnepaTtypy WCMbITaHUS MPUMHUMAIOT MOKa3aHWs TEepMOJNEeKTpU4eckoro npeobpasoBarens,
n3mepsitoLLero Temnepartypy obpasua.

4.7.3.5. MeTogom nocnenoBaTenbHbIX NPUGKEHWI, UCMONb3YS HOBblE 06pasLbl U U3MEHAS TemnepaTtypy
UCNbITaHMS, ONPedensitoT MUHUMarnbHY0 TemnepaTtypy obpasua, NpuM KOTOpOW 3a BPEMS BbIAEPXKKU B Meun He
bonee 20 muH obpasel, BocnnaMmeHUTca 1 Byget ropeTtb 6onee 5 ¢ nocne yaaneHus ropenku, a npu Temneparype
Ha 10°C meHbLUe BOCNaMeHeHne OTCyTCTBYET.

4.7.4. OueHka pesynbTaToB

4.7.4.1. 3a TemnepaTtypy BOCMNnaMeHeHUsa uccnegyemMoro BellecTBa (MaTepuana) NpuUHUMaloT cpefHee
apudmMeTyeckoe AByx Temneparyp, oTnmyarowmxca He bonee yem Ha 10°C, npu ogHOW 13 KOTOPbIX HabngaeTcs



BocnnameHeHne 3 obpasuos, a nNpu Opyronm - Tpu OTKasa. [lonyyeHHoe 3HayYeHue TemnepaTypbl OKPYIAsioT C
To4HoCTbO0 o 5°C.

4.7.4.2. CxognmocTb MeToAa Npu AoBeputenbHon BepodaTHocTM 95% He gormkHa npeBbiwats 7°C.

4.7.4.3. BocnponssoguMoCTb MeToda Npu [oBepuTenbHOW BeposTHOCTU 95% He [ormkHa npeBbllaThb
20°C.

4.7.4.4. YcnoBua v pesynbTaTbl UCMbITAHUA PErMCTPUPYIOT B MPOTOKOre, hopMa KOTOporo npueedeHa B
npunoxexHuu 1.

4.7.5. TpeboBaHusa 6e3onacHOCTU

Mpubop ansa onpedeneHns TemnepaTypbl BOCMNaMeHeHUs cregyeT yCTaHaBnMBaTh B BbITSXKHOM LiKady.
Paboyee mecto onepatopa AOMMKHO yOoBMNeTBOPATH TpeboBaHuaM anekTpobesonacHoctn no NOCT 12.1.019 wu
caHuTapHo-rurneHnyecknm Tpebosarmam no FOCT 12.1.005.

4.8. MeToA akcnepuMMeHTanbHOro onpegeneHns TeMmnepaTtypbl CaMOBOCMNNIaMEHEHNS ra30B U XUAKOCTEN

4.8.1. Annapartypa

Honyckaetcs onpegeneHve TemnepaTypbl CaMOBOCMNAMEHEHUs MO crneunanbHon nporpaMmme B WHOW
annapatype (Mo CpaBHEHWUIO C onMcaHHoW B N.4.8.1) B crny4asix, HEOOXOAMMBIX C TOYKM 3peHUst paspaboTyunka
cucTeMbl 0becneyeHust NoXapoB3pbIBOOE30MNacHOCTN 0ObeKTa.

YcraHoBKa Ons onpeferneHus Temnepatypbl camoBOCNiiameHeHus (4epT.9) JormkHa BkMovaTb B cebs
crnegywoLwme anemMeHThl.
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1 — Kopnyc TepMocTaTa; 2 — aneKkTpuieckaa cnupanb HarpeBaTens;
3 — kpblnbyaTKa BEHTUNATOPa; 4 — peakUWOHHbIA cocya; 5 —
KpblllKa TepMmocTaTta; 6 — 3epkano; 7 — TepMosaneKTpuieckue npe-
oGpa3oBaTenun
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4.8.1.1. PeakumnoHHbIn cocyq B Buae konbbl Erlenmeyer BMectumocTeto 200 cM3 13 KBapLeBOro crekna
(KH-200 no FOCT 19908). XvMuueckn uncrasa konba AomkHa MCMNonb3oBaTbCa AN UCTbITAHWSA KaX4oro BeLlecTsa
¥ NpoBefeHMs OCHOBHOW CepUn UCMNbITaHNI.

Mpumeuyanne. Ecnn Temnepatypa camoBOCnnameHeHUs uKccnegyemoro BellecTBa MpeBblllaeT
TemnepaTypy pasMsardyeHusi ctekna konbbl, 4ONycKaeTcd NPUMEHSITb aHanornyHble Konbbl n3 metanna (3To Hago
OTMeyYaTb B MPOTOKOME UCTbITaHWN).

4.8.1.2. BosgywHbli TepmocTaT, obecneunBalolwMn pPaBHOMEPHbLIN HarpeB Konbol [0 3agaHHOM
TemnepaTypbl. KonBy crnegyeT cuutaTb pPaBHOMEPHO HarpeTom W COCTOSIHME NPOBEAEHUS  UCMbITaHUSA
YyAOBMNETBOPUTESNBbHLIM, €CMNU NONYyYEHHbIE 3HAaYEHUA TeMnepaTyp CaMOBOCNIIAMEHEHUSA COOTBETCTBYIOT AaHHbIM U3
Tabn.7 ¢ 4ONyCTUMbIMU OTKNOHEHUSMM cornacHo n.4.8.3.2.

Tabnuua 7



BemecTBO TeMnepaTypa CaMOBOCIIJIAMEHEHUd, °C

H-T'enTaH 220
STuIeH 435
Benson 560

MpumeuaHue. BellecTtBa, ncnonb3yemble A NPOBEPKU paboTbl TepMocTaTa, AOMMKHbI UMETb YACTOTY He
meHee 99,9%.

4.8.1.3. Ona u3mepeHus TemnepaTypbl KOMObl MCNOMb3YIOT KanMbpOBaHHble TEPMOINEKTpUYecKme
npeobpasoBaTteny (OOMH WM HECKONbKO) MakcMMalnbHblM duameTpoM paboyero cnas He 6Gonee 0,8 wmm.
TepmoanekTpuyeckne npeobpasoBaTtenu pacnomnaraioT B BblOpaHHbIX TOYKax B TECHOM KOHTakTe C BHeLUHen
NMOBEPXHOCTLIO KONGbI. MNpy MCNONb30BaHUM HECKOMNBbKMX TEPMOINEKTPMYECKMX NpeobpasoBaTenen 3a TemnepaTtypy
UCMbITaHWUA MPUHUMMAIOT cpegHee apudmeTMyeckoe 3HayeHue HavMeHblluen U Havbonbllen Temnepatyp Mo
nokasaHusaM TepMO3aneKTpuyeckux npeobpasoBaTtenen. PacxoxaeHus mexay nokasaHusaMn TEPMOSNEKTPUYECKNX
npeobpasoBaTenen He JOMKHO nNpesbiwaTb 1%.

4.8.1.4. [Ina Ao3mpoBaHnsa uccregyembix BELLECTB NPUMEHSIOT LNPULIbI U MUNETKK.

[na nosvpoBaHHOW MOAAYM XXMOKOCTEN MUCMONb3YIT: a) wnpuy, BMecTumocTbio oT 0,25 go 1 cm3 (ueHa
neneHnss He Gonee 0,01 cm3) c wrmon M3 HepXaBelLwen cTanu MmakcumanbHelM guametpom 0,15 mm; 0)
KanmbpoBaHHy NUNeTKy BMeCcTUMOCTbI0 1 cm3, obecneurBatoLLyo nogady 1 cM3 oUCTUNNMPOBaHHOW Boabl B 35 -
40 kanenb.

[ns [o3npoBaHHOW nogjayn rasoB pPEeKOMEHAYeTCs MCNOoMb30BaTb ra3OHENpPOHMLAEeMbI CTEeKMNSAHHbIV
KannbpoBaHHbIn Wwnpuy, BMectumocTblo 200 cm3 (ueHa geneHus He 6onee 10 cm3), cHABXEHHbBIN TPEXXO4OBLIM
KpaHoM (4epT.10).

[ns 0o3npoBaHHOW NOAayy NacT, roToBbIX KPACOK, MacTUK WM T.N. BELECTB FOTOBAT HECKONbKO HaBECOK,
oTnuyatowmxcs gpyr ot gpyra Ha 0,05 - 0,10 r ¢ norpelwHocTbio He Gonee 0,01 T.

MpumeyaHune. [onyckaeTcst MCNOMb30BaThL APyrue O03vpyloLMe cpeacTsa, obecneymnBatoLme Tpebyemblie
napameTpbl.

4.8.1.5. CekyHOoMep C NorpeLLHocTbio0 u3aMepeHusl He Gonee 1 ¢: AN onpeaeneHns nepuoga MHAYKUWN.

4.8.1.6. HabniogeHve 3a peakuven B konbe OCyLLEeCTBRSETCA AaTYMKOM OBHapy>XeHWst nnameHu unum c
NMOMOLLIbIO 3epKana, KOTOpoe yCTaHaBNMBAalT Ha BbicoTe (250+-10) MM Haa konbon.
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1—ordenperpagutens; 2-—npepoXxpaHnTensHad MemOpaHa; 3—nnacTUHKMW
M3 CMNEYEHHOIo cTeKkna (neperopongkn); 4 — repMeTUYHbIA WNnpvy; 5 — pealepeyap
¢ razom; 6 — npeakamepa
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4.8.2. lNpoBeaeHne ncnbITaHNn

4.8.2.1. TemnepaTypy BHYTpM TepMocTaTta NpeaBapuUTenbHO PEerynupyroT Takmm obpasom, 4Tobbl Obino
obecneyeHo paBHOMEpPHOE HarpeBaHue konbbl 40 HEOBXOAUMOro 3HaYEeHNs1 TeMnepaTypsbl.

4.8.2.2. BeegeHue npobbl B KONby

PekomeHayembin o6bem npobbl Ans npeasapuTensbHOro ncnbitaHusa xungkocten 0,07 cm3, rasos 20 cm3,
nact, mactuk n 7.n. 0,2 r.

Mpoby nccnegyemMoro BellecTBa BBOAST B LIEHTP Konbbl 3a Bpemsi He Bonee 2 c¢; npoOy rasa BBOAAT B
konby ¢ pacxogom okono 25 cm3 x c(-1). MNocne BBoga Npobbl Ao3upytoLlee YCTPOMCTBO ObICTPO OTBOAAT. Bo
BPEMS MOAauM XMOKOCTU crnedyeT msberatb ee nonagaHus Ha CTeHKM konbbl. HaBecky nacTbl, MacTUku v T.M.
BELLECTBa AOMyCcKaeTcs BHOCUTL B KONBy Ha antoMMHUEBON donbre.

MpumeyaHue. Npn MCNbITAHNM BELLECTB C TEMMEPATYypPoON KUMEHUSA, OGNM3KOW WM pPaBHOW KOMHAaTHOMW
TemnepaType, HeoOXoOAMMO MNPUHATE COOTBETCTBYHOLLUME Mepbl, YTOObI HE MPOM3OLIIO0 M3MEHEHME arperaTHoro
COCTOSIHMS BELLeCTBa Nepef BBeAEHMEM ero B Konby (Hanpumep, oxraguTb).

4.8.2.3. B MOMEHT OKOH4YaHWsi BBOoga npobbl B KOMOy BKMtOYAKT CekyHOAOMep M HabnopatT 3a
coaepXuMbiM Konbbl A0 MOSBMEHWS MrameHn W/unu B3pbiBa. B 3TOT MOMEHT ceKyHOOMeEp OCTaHaBMMBalOT U
PErMCTPUPYIOT NEpPUOS MHOYKLUMM caMoBOCnnameHeHus. Ecnv nnamsi u/vinn B3pbIB He HabnogaeTcs, cekyHaoMep
OCTaHaBNMBAlOT 4Yepe3 5 MUH 1 UCNbITaHWE NpPeKpaLlaroT.

4.8.2.4. Tocne kaxgoro UcnbiTaHUst KoNby NPoAyBaloT CyXUM BO34YXOM, MOCHE YEro oHa AOIPKHA MPUHATb
HeoOxoauMMyl0 Temnepartypy ucnbitaHus. B crniyyae 3arpsasHeHusa konbbl TBeEpObIMM MPOAYKTaMWU CropaHust ee
OYMLLAIOT UMW 3aMEHSIIOT YNCTOMN.

4.8.2.5. VicnbiTaHns MOBTOPSAIOT MPU PasfnMyHbIX Temrnepatypax U C pasnuMyHbiMn obbemamu npob 0o
OOCTVXEHUS MUHWMarnbHOW TemnepaTypbl CaMOBOCMNaMEHeHUs (4TO onpegensloT Mo rpaduky 3aBUCUMOCTH
TemnepaTypbl CaMOBOCNIIaMEHEHUS OT Macchl, Npobbl, cM. YyepT.11).
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4.8.2.6. OCHOBHylO CeEpui0 WCMbITaHUA MNPOBOAAT C Hauboree nerko CcamoBOCMNIAMEHSOWMMCS
KONMM4YeCTBOM BeLLIECTBa Yepes MHTepBan TemnepaTypbl 2°C go Tex nop, noka He ByaeT onpedeneHa HaMMeHbLUas
TemnepaTypa, Npu KOTopon HabnogaeTca camoBocniaMeHeHne obpasua, a npu temnepaTtype Ha 2°C Huke npwm
NATUKPATHOM MOBTOPEHUN UCTIbITAHUS CaMOBOCTMIAMEHEHNE HE NMPOUCXOOUT.

4.8.3. OueHka pesynbTaToB



4.8.3.1. 3a TemnepaTypy CaMOBOCMNaMEHEHUS WUCCMNeayeMOoro BeLllecTBa MNPUHUMAKOT HavMEHbLUYHO
TemnepaTypy WCMbITaHUA, NpyM  KOTOpOM Habnioganock camoBOCNlaMeHeHMe obpasua B YCMOBUSIX,
npeaycMoTpeHHbIX B N.4.8.2.6.

4.8.3.2. CxoguMocCTb MeToda npu AoBepuTeNbHOM BEpOSTHOCTb 95% He gormkHa npeBbiwaTb 2%.

4.8.3.3. Bocnpon3BognmocTbe MeToa Npu 4oBepUTENbHON BEPOATHOCTU 95% He aomkHa npesbiwaTb 5%.

4.8.3.4. YcrnoBusa v pesynbTaTbl UCMbITAHUA PErMCTPUPYIOT B MPOTOKOre, hopMa KOTOporo npueedeHa B
npunoxexHuu 1.

4.8.4. TpeboBaHusa 6e3onacHOCTU

Mpubop ans onpegeneHvs TemnepaTtypbl CamMOBOCMIAMEHEHWUs] CrnedyeT yCTaHaBnMBaTb B BbITSXKHOM
wkadpy. Pabouee mecTo onepaTtopa OOMMKHO YyOOBMeTBOpsTb TpeboBaHuaAMm anekTtpobesonacHoctn no [OCT
12.1.019 n caHuTapHo-rurneHnydecknm TpedosarHmam no NOCT 12.1.005.

4.9. MeToa aKcnepuMeHTanbHOro onpeaeneHnsa TemnepaTypbl CaMOBOCMNIaMEHEHNS TBEPAbIX BELLECTB U
MaTepuanos

MeTton peanuayetcs B Aumana3oHe TtemnepaTyp oT 25 go 600°C v He npumeHUM ANS UCMbITaHUSA
MeTannnM4yeckmMx NOpPOLLKOB.

4.9.1. Annapatypa

AnnapaTypa 4ns onpegerneHys Temnepatypbl CaMOBOCMIaMEeHEHMS TBEPAbIX BELLECTB 1 MaTepuarnos - Mo
n.4.7.1.

[a3oByIO ropenky npv onpeaerneHum TemnepaTypbl CaMOBOCMITAMEHEHMS HE NCMONb3YHOT, OHa HAaXoaMTCs B
NonoXeHuu "BHe neuun".

4.9.2. MNogrotoBka K UCMbITAHUAM - B COOTBETCTBUM C N.4.7.2.

4.9.3. lNpoBegeHne ncnbiTaHnin

4.9.3.1. HarpeBatoT pabouyto kamepy oo TemnepaTtypbl, npesbiwatowen Ha 200°C Temnepatypy Hadana
pasnoXxeHus nccregyemoro selectsa (Matepmana), unu go 500°C.

4.9.3.2. Tllocne ycrtaHoBneHnsa B paboyen kamepe CTaLMOHAPHOrO TEMMNEPATYpPHOro pexuma,
OonpefensieMoro no MOCTOSIHCTBY MOKa3aHWW [OBYX TEpPMO3EKTPUYECKMX npeobpasoBaTenen, M3BnekawT Wu3
Kamepbl KOHTENHEP, 3anonHAT ero obpasuom 3a Bpemsi He 6onee 15 ¢ 1 onyckatoT BHyTpb kamepbl. HabntogatoT
3a 06pasuoM C MOMOLLLIO 3epKana.

4.9.3.3. Ecnu npu 3agaHHoOM TemnepaType UCnbiTaHWa HabnogaeTcss caMoBOCMIaMeHeHWe, TO criegyollee
ucnbiTaHWe NPOBOAAT NPW MeHbLUEM TeMnepatype (Hanpumep, Ha 50°C).

Ecnu B Teuyenne 20 MMH nnu 4O MOMEHTA MOJSHOIO NMpeKpaLLeHNsi ObIMOBbIAENEHNS CaMOBOCMNIaMeHEHNEe
He HabngaeTcs, NCNblITaHWe NPeKpaLLaloT U B MPOTOKONE OTMEYaloT OTKas.

4.9.3.4. Metogom nocnenoBaTernbHbIX MPUONMKEHUA ONPeaenstoT MUHUMAaIbHYI0 TemnepaTypy paboyen
Kamepbl, Npn KOTopor obpaseL, camoBocnaMeHseTcst n roput donee 5 ¢, a npu Temnepatype Ha 10°C meHbLUe -
HabntogaeTcsa oTkas.

4.9.4. OueHka pesynbTaToB

49.4.1. 3a TemnepaTypy CamMOBOCMMaMEHEHUs WCCredyemMoro BellecTBa (martepuana) npuHuMmaroT
cpenHee apudMeTnyeckoe OBYX TeMnepatyp, oTnuyarowmxcs He 6onee yem Ha 10°C, npu ogHOM M3 KOTOPbIX
HabnogaeTcs camoBocnnameHeHne 3 oOpasLoB, a Npu ApYron - Tpu oTkasa. MNonyvyeHHoe 3HaYeHre TemnepaTtypbl
CaMOBOCMIaMEHEHWS OKPYIMSIIOT C TOYHOCTbIO o 5°C.

4.9.4.2. CxognmocTb MeToaa npu AoBeputernbHom BeposaTHOCTM 95% He gomkHa npeBbiwats 5°C.

4.9.4.3. Bocnpon3BogumMocTe MeToda Mpu JoBepuTenbHoOW BepoATHOCTU 95% He OomkHa npeBbllwaTb
17°C.

4.9.4.4. YcnoBns u pesynbTaTbl UCMbITAHUA PETMCTPUPYIOT B NPOTOKOME, hopma KOTOpPOro npueeneHa B
npunoxenunm 1.

4.9.5. TpeboBaHusa 6esonacHocTH

Mpnbop ana onpegeneHus TemnepaTtypbl CamMOBOCMNaMEHEHUSI crneayeT ycTaHaBnMBaTb B BbITSXKHOM
wkady. Paboyee mecTo onepaTtopa OOIMKHO yOoBneTBOpsATb TpeboBaHuaAMm anekTtpobesonacHoctn no [OCT
12.1.019 n caHuTapHo-rurneHnyvecknm TpedosarHmam no MOCT 12.1.005.

4.10. MeTog aKcnepuMeHTanbHOro onpeaeneHusl npeaenoB pacnpoCTpaHEeHUA MnnameHn no raso- U
napoBO3ayLUHbIM CMECSIM.

MeToa npyMeHUm ansi onpefeneHnst KOHLEHTPALMOHHBIX NPeaenoB pacnpoCcTpaHeH s nnameHn (aanee -
npegenoB) npu atmocgepHoOM AaBreHun n temnepatype ot 15 go 150°C.

MeToa He NpuMeHVM Ansi onpeaeneHns NpeaerioB XONoAHbIX NlaMeH, a Takke BELLECTB:

oKornonpeaerbHble CMECH KOTOPbIX YyBCTBUTESNbHbIX K 4€TOHALMK;

CKITOHHBIX K TEPMUYECKOMY PasfoXeHW0 U NONIMMepr3aunm Npyu TemnepaTypax UCMbITaHWi;

CMOCOGHbIX BbI3BaTb B pe3ynbTaTte CamonpOU3BOSbHbIX XMMUYECKMX peakuMi M3MEHeHue cocTaBa CMEeCH
UIn ee B3pbIB 40 MOMEHTA 3aXXUTaHNs;

BbICOKOBSA3KMX TUMA Kries, NakoB, KPAcoK U T.4. C paCTBOPEHHbIMU UMM B3BELUEHHbIMU B HUX TBEPObIMU
KOMMOHEHTaMU;



napumansHoe [OaBfieHWe KOTOPbIX B CMeCW, COOTBETCTBYIOLLEW pacyeTHOMy npegeny, Gonblie, 4yem
NnonoBMHa AaBfeHNst HACLILWEHHOro napa npu Temnepartype UCnblTaHus;

TemnepaTypa CaMOBOCMNNIaMEeHEeHNsa KOTOpbIX MeHblle BenuuuHbl (t 1 +20)°C, roe t u - TemnepaTypa
UCMbITaHWS.

MNpegenbl, nonmyyeHHble NO AaHHOMY MeTody, He MoryT ObiTb MCMonb3oBaHbl AnA obecneyeHus
B3pbliBOGE30nacHoCcTV TpybyaTbix arperatoB ¢ AnameTpom Tpyb meHee 50 mm.

4.10.1. Annapatypa

YcraHoBka AONns onpedeneHus KOHUEHTPaUMOHHbIX NpedenoB pacnpocTpaHeHus nnamexnu (4ept.12)
BKNIOYaEeT B cebs criedytoLime aNeMeHThbl.

4.10.1.1. Tepmowkadp, npeacrasBnsAlWnn COOON ALMK C TENNOU3ONNPOBAHHBIMU CTEHKaMW, MMEHLLMN
anekTpoHarpeBaTteny, BEHTUNSATOP, NPOAYBOYHbIE OKHA C 3adBWXKKamu, ABepb CO CMOTPOBbLIM OKHOM, KOHLIEBOW
BbIKNtoYaTenb.

OnekTpoHarpeBaTenu TepMmollkada COBMECTHO C usonsaumen [orkHbl obecrnevnBaTb HarpeBaHue
BHYTPEHHEro obbema TepMoLLKada C pacrnosioXXeHHbIMM B HEM y3namu yCTaHOBKM A0 Temnepatypbl (150+-5)°C B
TeveHue 1 u.

BeHTunaTop gomkeH obecneunBaTtb LMPKYNALMIO BO34yXa BOKPYr aNekTpoHarpeBaTens, a Takke BO BCEM
obbeme Tepmollkada Ans co34aHUs OQHOPOAHOrO NoMns TemnepaTyp C MakCUMarnbHOW pasHuuen B ABYX Mobbix
Toukax He bBonee 5°C; anekTpogBuratenb BEHTUNATOpa AOIMKEH VMMETb 3MEKTPUYECKUA TOpMo3 ans ObicTpon
OCTaHOBKM.

MNpoayBoYHbIE OKHA C 3adBWXKamu JOMKHbI obecneunBaTtb NpoayBKy obbema Tepmolukada BO3AyxXoM 3a
Bpems He bonee 15 MuH.

[Bepb CO CMOTPOBbIM OKHOM [OfkHa obecnedvBaTb [AOCTYN KO BCEM Y3ram YCTaHOBKW BHYTPWU
TepmoLukada 1 BO3MOXHOCTb BU3yanbHOro HabrnogeHus 3a nnameHeM B peakuMOHHOM cocyae.

KoHueBOon BbIKMNoYaTemNb CRYXUT AN BKMNOYEHUS UCTOYHUKA 3aXUraHns.

KoHcTpykumst Tepmowkada fdorkHa obecneunBaTb OTHOCUTEMbHYKO €ro ra3oHenpoHNUaemMocTb Ans
€03aHns HeobXoaMMbIX CAHUTAPHO-TUTMEHNYECKNX YCIOBMI Ha paboyeM mecTe.
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1 — Tepmollkat; 2 — peakUMOHHBIA COCyA; 3 — CMOTPOBOE OKHO; 4 —
npoayBoYHble NaTpyGok; 5 — TepmoanekTponpeobpaszosaTtens 6noka
PerynvmpoBaHng TemnepaTtypbl; 6 — 3agBuXKa: 7 - BE HTUIVLMOHHBIA
natpy6ok; 8 — ucnapurens; 9 — seHTnnb; 10 — PTYTHbLIA MaHOMETP;
11 — nHeBMoONyNbT; 12 — rasoBsblil TepMmomMeTp; 13 - AaTHMK TEpPMO-
MOMETpa; 14 — SneKTpoabl NCTOYHMKA 3axuranusa; 15 — orHenperpa-
AnTenb; 16 — HMXHAS KpbIWKa; 17 — kapoMbicno; 18 — wecTepHy;

19 — npopyBo4YHOoe oTBepcTne; 20 — 3acnoHka; 21 — wrypBan; 22 —
BEHTUAATOP; 23 — 3aneKTpoaBUraTens; 24 — anekTpoHarpesartene; 25—
nepemewmepaTenn; 26 — NCTOMHMK 3axuranns; 27 — SNeKTPONybT;
28 — Gnok peryamp T paTypbl

Yepr. 12

"YepTex 12"

Bce meTannuyeckue anemeHTbl, pacnonoXeHHble BHYTPU TepMoLuKada, 1 ero BHyTPEHHNE CTEHKW AOSKHbI
ObITb BbINOMHEHbI N3 KOPPO3NOHHOCTONKOMW CTanu.

4.10.1.2. PeakumoHHbIN cocya, NpeacTaBnsiowmin cobon umnuHap ¢ BHYTpeHHuM avametpom (300+-10)
MM, BbicoTor (800+-30) MM U TOMWMHON CTEHKNM HE MeHee 2 MM, repMeTUYHO 3aKpblBaeMbIi HEMNOABWXHON
BEPXHEWN U NOABUXHON HWXKHEN KPbILLKaMW.



PeakuMoHHbIN cOoCyad KpensT BepTUKanbHO BHYTPU TepMmowkada. PaccrtosiHue OT HukHero Topua
peakLUMOHHOro cocyaa A0 HUXKHEWN CTeHKM TepMmolukada, obecneunBatoLiee cBOOOAHBIN BbIXOL NPOAYKTOB ropeHus
13 cocyga, fOmkHO ObiTk oT 100 go 150 mm.

PeaKUuMOHHBIN cocyn OOMKEH WMETb SMeKTPOAbl 3aXWUraHusl, [Ba KOHBEKTUBHbIX MepemeLlnBaTtens,
orHenperpagutenb, TeMMNepaTypHblA AaTyYMK, NPOAYBOYHOE OTBEPCTME, CMOTPOBOE OKHO, MEXaHWM3M yrnpaBreHus
HWXKHEN KPbILLKOW, BBOAbI 1 BbIBOAbI ra30B.

OnekTpogbl crnyxaT [Afis 3aXuraHus cMecel B peakumoHHom cocyde. OHu npegcTtaBnsAlT cobon
MeTannuyeckme ctepxxHu guameTtpom (3,0+-0,3) MM, ycTaHaBnMBaeMble rOPU3OHTAINbHO U COOCHO APYr K Apyry B
OnamMeTparnibHOM MOCKOCTM PEeakUMOHHOIo cocyga Ha pacctosiHum (750+-20) Mm OT BepxHen Kpbllwku. Beoa
3NEeKTPOAOB B PEaKUMOHHbLIA COCyd OCYLUECTBMSAOT 4Yepe3 repMeTUYHble pasbeMbl. BHyTpeHHue KOHLUbI
3NEKTPOAOB, 3aTo4eHHble nog, yriom (10+-3)°, 4OMKHbI OTCTOATL APYr OT ApYra Ha paccTosHMM OT 5 0 7 MM.

KoHBeKTUBHbIE MNepemelumBaTenu, chnyxawme ANng nepemMeliMBaHus CMecern B peakuMOHHOM cocyfae,
npeactasnsaoT cobon TpybyaTtble HarpeBaTenu ¢ NPoToYHOW Bodow. lNMepemelunBaTenu uMeroT opMy MeTnm u
yCTaHaBNMBAaOTCA: OOMH - HA PacCToAHUM He MeHee 30 MM HUXKe SIEeKTPOOOB 3aXuraHus, BTOPOM - Ha pacCTOAHUM
He 6onee 100 MM OT BepxHen KpbIlWkK cocyaa. [NepemeluBaTtenu OomkHbl obecneyrBaTb NepeMeLlBaHne CMecu
3a BpeMms He bonee 15 MUH.

OrHenperpaguTenb, Cnyxawuin ons npegoTspalleHus Bbibpoca nnameHn M3 peakuMOHHOro cocyaa, He
OOIMKeH co3faBaTh MOBbILIEHUSA OABNEHUS B COCyde NMpu cropaHumn cmecn bonee vem 25 klMa. OrHenperpaguTens
YyCTaHaBMMBAKT B HXKHEN YacTu peakLMOHHOIO CoCya HUXKe KOHBEKTMBHOMO NepemMeLumBaTtensi.

TemnepaTypHbI JaTyunK, NPeAcTaBnsAlLWmMiA cobon Konby rasoBoro TepMoOMETpa, CAYXUT O51s U3MEpEeHUs
TemnepaTypbl CMECU B peakUMOHHOM cocyde. [aTumk BBOAAT B COCyd 4epe3 repMOBBOA W YCTaHaBNMBaloT B
rOpU30HTanNbHOM NITIOCKOCTM SMEKTPOAOB Ha pacCcTossHUM 70 MM OT HUX.

MpoayBo4HbI NaTpybok anameTpom oT 25 go 30 MM, cnyxawun Ans yaaneHus npoaykToB ropeHus us
cocyfa, pacnonaraloT B BEPXHEN KPbILLKE U FrepMETUYHO 3aKpblBalOT CbEMHOWN 3arnyLLUKOn.

CMOTpoBOE OKHO AOMKHO obecnevnBaTb BO3MOXHOCTb BM3yarnbHOro HabnogeHus 3a nrnameHem no Bcew
BbICOTE PEeakUMOHHOro cocyaa M umeTb pasmepbl He MeHee YeM (720x130) mm. OKHO repMeTUYHO 3aKkpbiBatoT
CTeKNoMm TornwuHon ot 10 4o 12 MM € NPUWXKUMHBIM dhnaHLeMm.

MexaHn3Mm ynpaBrneHUs HWKHEWN KPbILLKOW CAYXWUT Ansi 06ecnevYeHnss repMeTU4HOCTA KOHTaKTa KpPbILKK C
COCYOM B €ro 3aKpbiTOM MOMIOXEHNN U OTBEAEHUS KPbILKM B OOKOBOM HamnpaBfieHUW Npu OTKPbIBaHUKM cocyaa.
MexaHn3m COCTOUT M3 BMHTA, KOPOMbICNA, CUCTEMbI LUECTEPEH M LUTypBana, C MOMOLLbH KOTOPOrO BPYYHYHO
OTKpbIBalOT KpbIwKy. LTypBan gomkeH ObiTb BbiBeAeH 3a npegenbl Tepmowkada. Kpblwka JomkHa WMMeTb
YNAOTHUTESBHBIN ANIEMEHT, @ MEXaHU3M yNpaBneHns - ynopbl Anst hUKcauum B KpanHUX MNOSOXKEHUSAX.

BBogbl v BbiBOObI rasoB CchyXaT Ans MOACOEAMHEHWS K peakuMoHHOMY cocydy TpybonpoBoaos
NMHEBMOCUCTEMBI.

PeakumoHHbI cocyn OormkeH BbigepxmBaTb 6e3 paspyweHus v gedopmaumn Bakyym go 100 [Ma,
nasnenue go 200 klMa.

Bce wMeTtannuueckne YacTum peakuMOHHOro cocyda W ero Y3noB [AOMKHbl OblTb BbIMNOMHEHbLI U3
KOPPO3NOHHOCTOMKOWM CTanu.

KoHCTpyKkuma peakumoHHOro cocyda [AorpkHa obecneuuBatb cBOOOAHOe, 6e3 KOHTakTa C Kakon-nnbo
NMOBEPXHOCTbIO, PACNPOCTPAHEHNE NITAMEHW OT 3NEKTPOLAOB A0 GOKOBOW CTEHKN N BEPXHEN KPbILLKK.

4.10.1.3. Ucnapwutenb, cnyxawwmi gna obecnevyeHuss HeOOXOAMMOIO AaBMeHUs Mapa XUOKUX FOprYMX
BellecTB He 6onee 10 Mla, gomkeH UMeTb COBCTBEHHBIN HarpeBaTenb A4S UCNapeHns XUAKOCTEN B TOM cryyae,
Korga oamnekTpoHarpeBaTenu TepMowkada He BKMOYeHbl. Vicnaputenb [JOMmKeH ObiTb  M3rOTOBNEH U3
KOPPO3NOHHOCTOMKOM CTasnu.

4.10.1.4. TpybonpoBoapbl C apmaTypou, N3roTOBIIEHHbIE U3 KOPPO3NMOHHOCTOMKON CTanu u criyxaiume ans:

noJayv B peakUMOHHbIN cocyd aTMOCEPHOro BO3ayXa;

n3MepeHnsl 4aBneHns B peakuMoHHOM cocyae;

noJauu roproyero rasa m3 6annoxa;

nofayv roprovero KOMMoHeHTa B NapoBOW UIU XUAKON (hase U3 ncnaputens B peakumoHHbIA COCYA,;

oTbopa Npob cmecu u3 peakUMOHHOro cocyaa ANs KONMYeCcTBEHHOro aHanmaa;

BakyyMMpPOBaHWS peakuMOHHOro cocyaa 1 ucnaputens.

Bce TpybonpoBoabl OOMKHbI MMETb 3arnopHble BeHTUnM. CyMMapHbii 00beM TpybonpoBOAOB MexXay
BEHTUMNSIMU 1 peaKkUMOHHBIM COCYOM He OOMKeH npeBbiwaTh 1% oT o6bema peakUMOoHHOro cocyaa.

Bce TpybonpoBoAbl, KPOME WX KOHLOB, MOYLWMX HA MaHOMETP W BaKyyMHbI HACOC, OOIMKHbI ObiTb
pacnonoXeHbl BHYTpM Tepmolukada. MaxoBuKM 3anopHOW apmaTtypbl OOSKHbI ObiTb BbiBEAEHbl 3a npedensb
TepmoLlukada B NHEBMOMYIIbT.

TpybonpoBoabl, 3anopHad apmaTtypa, CBsi3aHHad C uvcrnaputeneMm, W cam wucnaputenb OOJPKHbI
BblgepxmBatb Bakyym o 100 lMa v pasnenne go 15 Mla; TpybonpoBoabl v 3anopHas apmaTypa, CBA3aHHble
TONMbKO C peakuNOHHBIM COCYA0M, AOMMKHbI BblaepxumeaTtb Bakyym 0o 100 MNa n gaesneHne go 200 kla.



4.10.1.5. TMHeBMONynbT, cnyXawmx Ans ynpasreHuss MHEBMOCUCTEMON YCTAHOBKM NPW COCTaBneHUU
cMecen, OOMMKEeH UMETb PTYTHbIN MaHOMETP, ra3oBbl TEPMOMETP, MaxoBMKN 3aNOpHON apMaTypbl Tpyb6onpoBoaos,
©rok noaBoaa rasoB K yCTaHOBKE.

PTYTHbLII MAQHOMETP CNY>XUT A1 U3MEPEHNst AaBNeHUs B peakUMoHHOM cocyae. MaHomeTp JOSmKeH UMETb
npegensl namepeHus ot 0 go 120 klMa n norpelwHoOCTb M3MepeHusa naeneHust He Gonee +-66 [Na. MaHomeTp
OOIMKEH WMETb YCTPOWCTBO [ANS OMpederieHvst YpoBHS pTyTUM C MOrpelHocTbio He 6bonee 13,3 [Ma. Ha
TpybonpoBoae, coeanHsLWEM MAaHOMETP C PeakLMOHHbIM COCYAOM, OOMMKHA ObiTb PTyTHas NOBYLUKA.

[a30BbIN TEPMOMETP CIYXXMT AN M3MEPEHUS TemnepaTypbl B peakLUMOHHOM cocyde. TepMoMeTp OOMKEH
uMeTb npegensl uamepeHnn ot 15 go 150°C u norpewHocTb u3MepeHus Temnepatypbl He 6Gonee 2°C.
MHepLMOHHOCTb TEPMOMETPA He [O0IPKHA NpeBbIWaTtbh 3 MUH. [JonyckaeTcs UCNonb3oBaHMe APYrMX uameputenen
TemnepaTypbl C NOrpeLlHOCTbIO He Bonee ykazaHHON.

MaxoBuku 3anopHon apmaTypbl OOMKHbI obecneyvBaTtb yao6CTBO WX BpalleHWs Npu OAHOBPEMEHHOM
HabnoaeHun 3a YpoBHEM PTYTU B MAHOMETPE KakK Ha HUXHEM, Tak 1 Ha BEpXHEM Npeaenax n3aMepeHus.

Bnok nogBoda rasoB K YCTaHOBKE OOMKEH WMETb NPUCOEAMHUTENbHbIE 3MNEMEHTbl NS NOAKNIYEeHUS
TpybonpoBoagoB OT GansoHoB, a Takke TpybonpoBoabl A4S NoABOAA ra3oB K 3anopHOM apMmaTtype Tpybonposoaos
TepMoLllkadha. OnemeHTbl 6rioka 4OMKHbI BblaepknBaTb Aasnenune go 0,3 Mla.

CymmapHbIn 06beM TpybonpoBoAa, COEOUHSIIOLLEr0 PEeaKUMOHHBIN cocyd C PTYTHbIM MaHOMETPOM,
PTYTHOW NOBYLUKOW N PTYTHOMN YaLUKON MaHOMEeTpa Npyu MUHUMarbHOM YPOBHE PTYTU B HEN, HE JOJPKEH NPEBbILATb
1,5% oT 06bema peakLMOHHOro cocyaa.

4.10.1.6. Bakyym-Hacoc, cnyxawun ans cosgaHnsi Heob6xoaMmMoro paspexeHusi B peakLuMoHHOM cocyae U
NMHEBMOCUCTEME YCTaHOBKM. [1pon3BOAMTENBHOCTL BakyyM-Hacoca [OIpkHa obecneumBaTb BakKyyMupoOBaHWe
peakumMoHHOro cocyaa n nHeesmocuctembl o 100 lNa 3a Bpems He 6onee 30 MUH.

4.10.1.7. bnok perynupoBaHusa TemnepaTypbl, CAyXaluin ANa CO34aHNs 1 aBTOMaTU4ECKOro NoaaepKaHums
TemnepaTypbl TepMmollkacha Ha nwbom 3agaHHOM ypoBHE B AuanasoHe paboumx TtemnepaTyp. brnok porkeH
obecrneumBatb COBMECTHO C 3feKTpoHarpeBaTensMu TepMmollkad)a noBbIleHMe TemnepaTypbl B obObeme
TepmoLukada 0o 3a4aHHOIO YPOBHSI C NMOrpeLLHOCTLI0 He 6onee 2°C 3a BpeMs He bonee 1 u.

4.10.1.8. Baxwuraiowee yCcTpOMCTBO, chnyxalee Ans (GOpMUMPOBaHWUS UCKPOBOrO paspsiia B MCKPOBOM
NPOMEXYTKE MeXAy 3NeKTpoAaMu peakuMOHHOrO cocyaa, AOMMKHO obecneunBaTb NPOOON MCKPOBOrO NPOMEXYTKA
WHOYKLUMOHHOM UCKPOM 1 0bpa3oBaHMe B BO3Oyxe YCTOMYMBOrO nnasMeHHoro "konnadka" Boicoton ot 0,5 go 1,5 cm.
Bbigensemas aHeprusi UCKp Ha anekTpogax npy HOpMarnbHbIX YCIOBUAX MpU AnuTenbHocTu paspsga (2,0+-0,1) ¢
pomkHa coctaenAte oT 30 go 40 k. KoHCTpykuusi 3axurawowero ycTpowWcTBa AofbkHa obecneudvBaTtb
OMCTaHUNOHHOE yrpaBneHue.

4.10.1.9. OneKTponynbT, CNyXalWun Ana nogayn 3MeKTPonuTaHus Ha BCe MOTpeduTenn yCTaHOBKWU:
aneKkTpoHarpeBaTeny Tepmollkada, JMeKTpoABUraTeNls BEHTMNSATOpa, Onok perynupoBaHus Temnepatypbl,
3axuraroliee yCTPOMCTBO, BaKyyM-Hacoc. KayecTBO M NPOYHOCTb SMEKTPOU3ONSLMM SNEKTponyrbTa, NPOBOAOB U
notpebuTtenen JOmkHbI COOTBETCTBOBaTL TpeboBaHWSAM anekTpobes3onacHoCcTn npu paboTte Ha ycTaHOBKE.

4.10.2. MNMoaroTtoBKa K UCMNbITAHUSM

4.10.2.1. Tlpn HeobGXOQMMOCTW YyCTaHaBMNMBAKOT COOTBETCTBME MccregyemMoro obpasua nacnopTHbIM
OaHHbIM.

4.10.2.2. HaxoasaT pacyeTHble 3Ha4eHus npeaenos no gopmynam, npuBeaeHHbIM B NPUNOXEHUN 4.

4.10.2.3. lNepean ucnblTaHMEM MNPOBEPAIOT YCTAHOBKY HA repMeTUYHOCTb. [€pMEeTUYHOCTL YCTaHOBKM,
BKIIOYAs McnapuTenb, peakumoHHbIA cocyd, TpybonpoBoabl C apmaTypol, PTYTHbIA MaHOMETP, OOJPKHA ObiTb
Takon, 4ToObl nMpu octatoyHom aasneHum ot 0,90 go 1,33 klla M3MeHeHWe OaBreHus 3a CYET HaTeyek He
npesblwano 66 Ma 3a 30 MuH.

4.10.2.4. TpoBepsAT NMPUroAHOCTb YCTaHOBKM K paboTe npu TemnepaType (25+-10)°C no nponaHy ¢
YncToTom He meHee 99,95%, HMXHUI Npeden KOTOPOro JoSmkeH cocTaenaTh (2,05+-0,10)% o0.

4.10.3. lNpoBeaeHne ncnbiTaHnn

4.10.3.1. [Ins onpedeneHns HWKHEro npegena opraHU4eckux BeLLecTB, cogepxalumx Tonbko atomsl C, H,
O, N u oguH atom Cl, BHavane npurotaBnMBaloT ra3o- U NapoBO3ayLLHYIO CMeCb, cogepxallyto B 1,3 pasa MeHbLle
nuccnegyemMoro BellecTBa, YemM HeobxoouMo Anis co3daHusi CMEeCU, COOTBETCTBYIOLLIEN ero pacyeTHOMY npeaeny.
Ona gpyrux BewecTB BHavane npuroTaBnUBalOT CMEChb, COAepKallyld B [Ba pasa MeHblle wuccrnegyemoro
BELLECTBA, YEM Ha pac4eTHOM Npegene.

CnepgyeT yuuTbIBaThb, YTO HWXHUIA Npegen npu Temnepartype (25+-10)°C He MOXeT OblTb HUXE CreayHoLmX
3Ha4eHun: ansa napos - 0,4% 06., anga rasos - 1,5% 06.

[nsa onpegeneHns BepxHero npegena opraHNYecKMxX BELLECTB, cogepXawmx Tonbko atombl C, H, O, N u
oguH atom Cl, BHayane npurotaBnMBaloT CMEChb, cogepXallyto kucnopoga B 1,5 pasa meHbLue, yem Heobxogmmo
AN co3gaHusa CMecu, COOTBETCTBYIOLLEN pacyeTHOMy npegeny. [ns Apyrmx BewecTB BHavane npurotaBnvMealoT
CMEeCb, coep Kalllyto KUCNopoa B ABa pasa MeHbLUE, YEM B paCYeTHOM NpeaernbHOM CMECH.

4.10.3.2. lMpn HeoBXOOMMOCTM 3aMONHAIT MCMapuUTenb >KUOKAM TOPKOYMM, HarpeBarT ucnapuTensb,
BKIMOYatloT OroK perynnmpoBaHusa TemnepaTypbl 1 BbIBOOAT YCTAHOBKY Ha TpebyeMbli TeMnepaTypHbIN PEXNM.



4.10.3.3. [na npurotoBneHus cmecu TpebyeMoro cocTaBa peakUMOHHbIA COoCyd BaKyyMUpYHT A0
octatoyHoro paeneHusa 133,3 [Na, 3atem noodepenHO nNoJatoT B HEro KOMMOHEHTbl CMecu MO napuuanbHbIM
nasneHuam (p_k), BbluncnsiemMbiM no oopmyne

p =0,0l¢n p , (4)
K K CM
roe ¢ - 3amaBaeMas KOHILEHTpalMsa KOMIIOHEHTa cMecHu, % 00.;
K
o) - obuee maBJieHMe T'a30BOM cMecHu, Klla.
cM

Mpu HeoOxoaQMMOCTM AONycKakTCA UHblE CNOCODOLI NMPUrOTOBMNEHUS CMECEW, €CMM OHU OaloT TOYHOCTb He
HWXe, YeM npeanaraemMbin cnocoo.

4.10.3.4. Obwee paBneHve cmecu BbliOMpaloT B npegernax or atmocdepHoro gaeneHust go 120 «klMla.
Bbibop BenuuuHbl 0OLWEro AaBreHns onpenensieTcss HeobxoauMOCTbIO UMETb U3ObITOK AaBrEeHUs CMecu Mo
OTHOLLEHWNIO K aTMOC(EPHOMY AABMEHUIO NMPY NMPOBEAEHUUN KONMYECTBEHHOIO aHanmsa.

4.10.3.5. OyepegHOCTb NoAaYM KOMMNOHEHTOB CMECK B PEAKLMOHHbIA COCYA 3aBUCUT OT MX MapumanbHbIX
0ABMNeHW: KOMMOHEHT C MEHbLWMM napumanbHbIM AaBneHMEM MOAalT MEepPBbIM, KOMMOHEHT C 6GonbLinm
napumanbHbIM JaBNEHUEM - NOCMELHUM.

4.10.3.6. Nocne Hanycka KOMMOHEHTOB B peaKLUWOHHbIA COCYA CMeCb NepemeLLmBatoT B TedeHne 15 MuH.

4.10.3.7. Tpn HeoOGXOAMMOCTM MPOBOAST KONMMYECTBEHHbIA aHanu3 cMmecu npu ee oTbope uyepes
TpyOONpPOBOA C 3amnopHbIM BEHTUIEM, COOOLLAOWMM pPeakUMOHHBIN cocyn ¢ aTtmocdepon. lNocne aHanusa
n3bbITOK AABMEHNS B peaKLMOHHOM COCYAEe MOHMXAT OO 3HAYEHWUs] aTMOC(EPHOro AaBneHus.

4.10.3.8. BbikntovaloT HarpeeaTenu U BeHTUNATOP TepMolukadpa. 3aTeMHsT nomelleHne nabopartopun.
OTKpbIBaAOT HUKHIOK KPbILLKY PEAKLVMOHHOIO CoCyaa A0 ynopa B KOHLIEBOW BbIKMoYaTenb.

4.10.3.9. C nepeHOCHOro nynbTa 3aXuUrarwT CMecb MNyTemM MO4a4YM WCKPbl Ha  3neKTpoabl.
MpoOomKMTENBHOCTL BPEMEHN C MOMEHTa OTKPbITUS HUXXHEN KPbILKA A0 MOMEHTa 3a)XMraHusi CMecu He OOSPKHa
npesbIWaTh 5 C.

4.10.3.10. PesynbTtat ucnbiTaHMs Ha pacnpocTpaHeHne nnamMmeHy oLueHMBaloT Bu3dyanbsHo. [ing HabnogeHus
3a NnamMeHeM MCMonb3yT 3epKano, yCTaHOBNEHHOE NOA YrioM He 6onblue 45° K ycTaHOBKE.

4.10.3.11. B cmecsx, rge nnams pacnpocTpaHsaeTcs B Buae AeOopMUPOBaHHON KOHBEKTUPYIOLLEN cdepbl,
3a roprYyt0 CMeCb NPUHMMAOT Takyko, B KOTOPOM Mfams pacnpocTpaHsaeTcs A0 GOKOBbIX CTEHOK peaKkLMOHHOro
cocyga. [JanbHenwee noBedeHVe MnamMeHu (OOWMAET OHO [0 BEepXHeW KpbIKW cocyda wunu, B pesynbTaTe
BblTankupawowlero "acpdgekra Tpybbl", OyoeT BbIOPOLIEHO M3 cocyda, He yCcneB OOCTUrHYTb BEPXHEN KPbILIKM
cocyaa) He JOSPKHO NPMHUMATLCSA BO BHUMaHWE NpuY OLEHKE pe3ynbTaTta onbiTa.

B cmecsax, rge nnamsi MOXeT OOCTUIHYyTb BEPXHEWN KPbIWKW COCyda paHblue, YemM OOKOBbIX CTEHOK, 3a
rOpPIOYY0 CMECb MPUMHUMAIOT TaKyto, B KOTOPOM Mramsi pacrnpoCTpaHsieTCsl OO0 BEPXHEW KPbIWKM peakuMOHHOro
cocyaa.

4.10.3.12. Ecnn npu nepBOM WUCMbITAHUM CMECU MOJlyYeH OTpULATENbHbLIN pe3ynbTaT, TO B KaXAOM
nocreaywwemM UChbITaHUM Mpu  ONpedeneHnn HWKHEro (BepxHero) npeferna KOHLEHTpauul uccnegyemoro
BellecTBa criegyeT yBenmumBaTb He 6onee yeM Ha 10% (ymeHbliaTh He Gonee yem Ha 5%) oT nepBoHayanbHOM
KOHLIEHTpaLMKN 00 NONy4YeHUs NOMNOXNTENbHOIo pesyrbraTta.

Ecnv npu nepBoM uCMbITAHUM MOMyYeH MOMOXUTENbHBLIN pe3ynbTaT, TO MNocneayLlme UChbITaHUs
NPOBOAAT C YMEHbLUEHHON Ha HWXHEM npeaene u yBenumy4eHHON Ha BEPXHEM npeaene KOHUEHTpauusammn roptoyero
KOMMOHEHTa [0 Nony4yeHus oTpuuaTensHoro pesynerara.

B panbHenweM war n3aMeHeH1Us KOHLEHTPauMM KOMMOHEHTOB B CMECU MOCTEMEHHO YMEHbLUAKT A0 Tex
nop, noka HabnogaeTcsi NOBTOPSEMOCTb pPe3yNbTaToB.

4.10.3.13. lMocne kaxaoro UCMbITaHUA PEeakUMOHHbIA COCYAd WU TepMollkad npoayBaltoT BO3OyXOM AN
yOaneHusi NpodyKToOB rOPEHUs Unn ra3oB U AN OXNaXAeHus CTEeHOK cocyaa. lNocrneayollee ucnelTaHMe HauMHaKT
nocne TOro, Kak Temnepartypa B peakLMOHHOM COCyAe OOCTUrHET TemMnepaTypbl 3aaHHOro pexuma.

4.10.3.14. Tlocne cepuM WCNbITAHUA C OAHMM BELLUECTBOM CriefQyeT TwaTernbHO MPOMbITb COcyA,
Tpy6onpoBoabl 1 3anopHy0 apMaTypy 3TaHOMOM, a 3aTeM UX NPOCYLUNTb U NPOAYThH BO3AYXOM.

4.10.4. OueHka pesynbTaToB

410.4.1. 3a npegen pacnpocTpaHeHus nnameHu MPUHUMAaKOT cpegHee apudMeTMyeckoe LIEeCTu
Onvxkanwmx 3HauYeHM KOHLEeHTpauun KUCCreoyemMoro BellecTBa B CMecu, B Tpex W3 KOTOpbiX Habnwopaetcs
NONOXUTENbHBLIA pe3ynbTaT MUCNbITaHWSA, B Tpex ApyrMx - oTpuuaTtenbHbld. [lonyyeHHoe 3HadeHwe npepgena
OKPYrNSAT 40 BTOPOro 3Haka nocrie 3anaton.

4.10.4.2. CxognmocTb MeToda Npu AOBepUTENbLHON BeEpOoATHOCTN 95% He gomkHa npesbiwaTh 0,1% 06. Ha
HwkHeM npegene u 0,2% o06. Ha BepxHeM npegene.



4.10.4.3. Bocnpon3BogumMocTb MeTofa npu AoBepuUTenbHOW BeposaTHOCTU 95% He porkHa npesblwatb
0,3% 06. Ha HwxHem npegene 1 0,6% 06. Ha BepxHeM npegene.

4.10.4.4. YcnoBusa 1 pesynbTaTbl UCNbITAHU PErMCTPUPYIOT B NPOTOKOMe, doopMa KOTOpOro npusefeHa B
npunoxexHuu 1.

4.10.5. TpeboBaHunsa 6esonacHoCTn

4.10.5.1. Tpu 3aKUraHNUN roproden CMecu onepaTop A0SMKEH HAXOAMUTbLCS Ha PacCTOSHUU HE MeHee 2 M OT
YCTaHOBKM.

4.10.5.2. He crnegoyeT npoBOAMTb WCMbITAHUSI CMECEW C KOHLEHTpauuen roptovero 0Oonblue, 4em
KOHLIEHTpaLMsa NepBON roptoyen cMecn B 6eHbIX CMECAX M MeHbLLUE, YeM KOHLEHTpaLMsi MEPBOI roploYven CMecu B
ooraTbix cMecsX.

4.10.5.3. Paboyee mecTo onepatopa OOIMKHO yOOBRETBOPATH TpeboBaHuAM 3anekTpobe3onacHoCcTU Mo
MOCT 12.1.019 n caHuTapHo-rurneHndecknm TpebosaHmam no FOCT 12.1.005.

4.11. MeTon 3KCNepuMMEHTanbHOro onpefeneHnss nokasatenen B3pbiBa MNbINEBO3QYLUHbIX CMecen -
MaKkCMManbHOro [OaBfeHUs B3pbiBa, HWKHEro KOHUEHTPAaUMOHHOrO mnpedena pacnpocTpaHeHUs MrameHwu,
MWHUManbHOrO B3PbIBOONACHOIO COAEPXaHUSA Kucropoda M MUHUMArbHOW nermMaTusmpyrolen KoHLEeHTpaLumm
dnermaTtusaTopa.

4.11.1. Annapatypa

YcraHoBKa AN onpeaerneHns nokasaTtenen B3pbiBa MbIEBO3AYLLUHbIX cMecel (4epT.13) BkntoyaeT B cebs
crnegyoLwme anemMeHThl.

4.11.1.1. PeakumoHHbIN cocyn, npeacTaBnsiowmn codor umnuuap Boicoton (450+-25) MM 1 BHYTPEHHUM
onameTpom (105+-5) MM, BbINONIHEH M3 HEPXXaBEKLLEN CTanu M paccyuTaH Ha pabodee gaerneHne go 1 Mlla.
Cocyn cHabxeH WwTtyuepamm s nogaym ra3oBbiX KOMMNOHEHTOB M MOACOEAMHEHUS AaTYMKa AaBNEHUS.

Kpome meTannuyeckoro peakuMOHHOrO CcOCyda YCTaHOBKa CHabXeHa peakUMOHHbIM COCyAOM U3
cTeknsiHHon Tpy6bl no FOCT 8894 BuicoTon (450+-25) MM, BHyTpeHHUM anameTtpom (105 (+2)_- 3) MM 1 TOnwmMHON
CTEHKM (7+-1) MM.

4.11.1.2. Cnctema rasonpuroToBrieHNS U pachnbifieHns uccrnegyeMoro BelecTBa, pacCcuuTaHHas Ha
paboyee naenexue go 1 Mla, cocTonT n3:

KOHYCHOro pacnbinuTens ¢ yrnom pacreopa (30+-5)°, KOTopbIN SBNSETCA BEPXHEW KPbILLKON peakuUoHHOro
cocyaa U1 BbIMNOSHEH U3 HEPXXaBEKLLIEN CTanu;

dopkamepbl, B KOTOpyl0 nomeLLaoT obpasel, MccneayeMoro BellecTBa (pekoMeHAyemasi KOHCTPYKUMS

dopkamepbl NpMBeAeHa B NpUnoxeHnm 5);
obpaTHOro knamnaHa u KnanaHa C 3f1eKTPonpMBOLOM; BPEMS OTKPLITUSA anekTponHeBmoknanaHa (0,3+-0,1)

o

pecuBepa ¢ Tpybonpoeogamu BmectumocTbto (1,0+-0,2) om3;

MaHoMeTpa knacca ToyHocTm 0,25.

YcnoBHbIM anameTp npoxoda TpybonposogoB aorkeH 6bitb (10,0+-0,5) MM, 3nemMeHTOB CUCTEMbI
ra3onpuroToBrieHns 1 pacnbineHns He MmeHee 10 MM, BeHTUNen He MeHee 4 MM. [InnHa TpyGoNpoBOAOB MeXay
pecuBepoM n pacnbinuTenem gosmkHa coctasnatb (0,9+-0,1) m.



7
Ve

<

Xy

Bosdyx Lépoc Preemarusarcy ]

I/ &4 5K

ol I &

| — peakuMoHHbIE cOoCyA; 2 — KOHYC pacnbinuTtens; 3 — ¢op-
Kamepa; 4 — ob6paTHbIii KnanaH; 5 — KnanaH ¢ 3NMeKTPONpPUBO-
AoMm; 6 — maHomeTp; 7 — pecuBep; 8 — razoaHanusaTop; 9 —
nynsT ynpasnenns; 10 — ncroynnk saxuranums; 11 — perncr-
pvpylowas annapaTypa; 12 — paTtynk pasneHns
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4.11.1.3. WCTOYHMK 3axuraHusi, NpPeacTaBnAwLWMIA CODOOM HarpeBaemyl) SfIEKTPUYECKMM TOKOM [0
TemnepaTypbl (1050+-50)°C cnmpanb 13 npoBosnoku Mapku X80H20-H (TOCT 12766.1) anametpom 0,8 mm. [nvHa
cnvpanu (50+-1) Mm, BHyTpeHHUn guameTp cnupanu (8,0+-0,5) mm; ymcno ButkoB 30; noTpebnsiemas MOLLHOCTb
npu Toke (13,0+-0,5) A coctaBnseTt (475+-25) BT, Bpems Bbixoga Ha pabouyto temnepatypy (8+-1) c. Cnupanb
pacnosnoXeHa ropu3oHTanbHO Ha OCK UMnMHApPa Ha pacctosiHum (150+-5) MM OT HUXKHEro donaHua.

4.11.1.4. Cuctema perncTpaumm OaBneHusl, cocTosiliasi M3 gaTyvka [aBneHuUst U BTOPUYHBIX NpUBOpOB,
JomkHa obecneyvmBatb HENPEPbLIBHYIO UMW OUCKPETHYI0 3anncb U3MEHEHUsa OaBMneHUst BO BPEMEHM B 4aCTOTHOM
ananasoHe oT 0 go 300 Ny c BepxHMM nNpedenom mamepeHuss He meHee 1 Mla. 3a Hauyano oTcyeTa BpEMEHMU
NpYHUMatoT MOMEHT cpabaTbiBaHWst KnanaHa pacnbineHnst obpasua nccregyemoro BellecTsa.

4.11.1.5. KoHTponb cogepXaHusi Kucnopoda B peakuUMoOHHOM COCyde W pecuBepe OCYLLEeCTBRSOT
razoaHanu3aTtopoM C AuanasoHom wuamepenuss oT 0 go 21% 06. u npegenoMm Jonyckaemow MOorpeLlHoCcTU
nokasaHunm He 6onee +-2,5%.

4.11.1.6. TynbT ynpaBneHusi, obecrneuvBaloLLMA JMEKTPOMUTAHNE W CUHXPOHM3AUMIO B 3a[aHHOWN
nocneaoBaTenbHOCTM paboTbl CUCTEMBI PACTbINIEHUS, UCTOYHMKA 3aXKMraHUS Y CUCTEMbI PETNCTPaLUN.

4.11.2. MNogroToBka K UCMbITaHUAM

4.11.2.1. YcraHaBnMBaT COOTBETCTBME WUCCMNEOYEMOro BeLlecTBa MacrnopTHbIM AaHHbIM MO BHELLUHEMY
BUAY, BNAXXHOCTU, 30MTbHOCTYU, @ AN NNaBsALWMXCA BELWECTB - AOMNOMHUTENBHO NO TeMNepaType nnaBneHus.

4.11.2.2. WNccnegyemble BellecTBa paccenBaroT; MPU UCMbITaHMM MCMNOMb3yT obpasubl ¢ pasmepamu
yacTtuy meHee 50 Mkm ans metannos u MeHee 100 MKM - ANga Apyrnx BELLECTB.

4.11.2.3. MNpoBepsAoT CTanbHOW peakunoHHbIN Cocy Ha repMEeTUYHOCTb.

4.11.2.4. TapupytoT cuctemy permctparmm aBneHus.

4.11.2.5. MNpwurogHocTb ycTaHOBKM K paboTe npoepsaAtoT no nukonoguio (MOCT 22226), nokasaTenu B3pbiBa
KOTOpPOro AOIMKHbI ObITb paBHbl: MakcumarnbHoe faBneHue B3pbiBa (620+-85) klMa, HWXKHUI KOHUEHTPALMOHHBIN
npegen (34+-8) r x M(-3), MMHUManbHOE B3pbiBOOMNacHoe cogepxaHue knucnopoga (10,2+-1,0)% ob.

4.11.3. lNpoBeaeHne ncnbITaHN

4.11.3.1. [OTOBAT rasoByt0 CMeCb 3ajaHHOro cocTaBa OTAEeSIbHO B peakLMOHHOM COCyde M B pecuBepe no
napumanbHbIM AaBNEHWUSM KOMMOHEHTOB (P_K), BbluMcnsiemMbiM Mo dopmyne (4).

B peakumoHHOM cocyae roTOBAT ra3oByl0 CMECb C Takum pacyeTtoMm, 4Tobbl obliee OaBneHue rasoBow
CMecy npeBbliwano atmocdepHoe He meHee 4YeM Ha 50 klla. 3atem cbpacbiBaloT n3bbLITOMHOE OaBneHWe yepes
rasoaHanuaartop, onpeaenss npy 3ToM cogepaHue Kucrnopona B peakuuoHHOM cocyae.

B pecuBepe roToBAT rasoByld CMeCb C TakMMm pacdeTom, 4ToObl oOllee [aBneHve ra3oBoOW CMecu
npesbiwano atmocepHoe He MeHee 4deM Ha 350 klMa. 3atem cOpacbiBaloT M3OLITOYHOE [OaBreHWe 4epes
rasoaHanu3atop [0 HayanbHOro AasrieHuws pacnbineHus (p_H), pasHoro (300+-10) kMa, onpegendas npu 3ToM



cofepxaHue kucnopoga B pecusepe. Pasnuume KoHUEHTpauum Kucnopoaa B peakuMoHHOM Cocyae N pecuBepe He
[0MKHO npeBblwaTb 0,5% 00.

4.11.3.2. B3BewwuBatoT obpasel, uccrneayemoro BeLlecTsa ¢ norpewHocTolo He 6onee 0,01 r n nomeltaoT
ero B oopkamepy.

4.11.3.3. YcTraHaBnuBaloT Ha NynbTe ynpaBreHus NPOLOSKUTENBHOCTL pacnbineHnss obpasua. BkntovatoT
WCTOYHMK 3aXKMUraHusi M Mo BbIXO4y MOCMEAHEro Ha PeXuMM pacnbinsaT obpasey, puKeupys npyu 3T0M U3MEHEHUe
JaBreHnst B peakuMOHHOM cocyde U KoHeyHoe AaBneHue (p_K) B pecuBepe. [locne pacnbineHunss obpasua
onpegensT Maccy ocTaBLUErocs B (hopkamepe HepacrnbIfIeHHOro BeLecTBa.

4.11.3.4. OunwialT peakUMOHHbIN COCyAd OT OCTaTkoOB BeLleCTBa M MNPOAYKTOB ropeHus. [MpogysatoT
peakuNOHHbIN CoCya, pecusep 1 TpyOGonpoBOAbl BO3AYXOM.

4.11.3.5. TOBTOPSIIOT UCMNBITAHUSA C Pa3NMYHbIMK MO Macce obpasuammu uccrneayemoro BellecTsa.

I'IpumeanMe. Ons noaTBepPXAEeHNA NiiaMeHHOro Xapaktepa B3pblBa Mbliera3oBbiX cmecen, 6nmskux no
COCTaBY K HMWXKHenpeaelibHbIM, UCnblTaHNA NpoOBOAAT B CTEKITAHHOM COcyne.

4.11.4. OueHka pesynbTaToB
4.11.4.1. Mo pesynbTataM €OMHWYHOIO WCMbITAHUA ONpeaensilT Hanbonbline 3HaYeHUs U3BbITOYHOrO
[OaBrieHns B3pbiBa M KOHLEHTpaLuio nccnegyemMoro BeLecTsa Bo B3BecH No hopmynam:

p + HembTa p - p

a 0
p = 101,3 ; (5)
B3p b
0
m
po = 101,3 ; (6)
] p Vv
0 k
\
P
p =pt+t-— (p - p),
0 a \Y H K
k
Toe p , HdembTa p - COOTBETCTBEHHO 3HAUEHUS VB3OETOUHOTO IaBJIeHUS
B3P B3pPHBA ¥ MAKCMMAJILHOTO V3MEeHEHUS IaBJIeHUS B
polecce eIMHUYHOT'O MUCHHTaHuA, Klla;
o) - aTMochepHOoe naryieHue, klla;
a
S - pasMepHBEM ko3bbmumeHT, KIla;
0
Po - KOHLEeHTpalUus MUCCIeOyeMOI'O BEIEeCTBa B PEaKLMOHHOM CoCcyIe IJidg
S eIVHUYHOTO MCIBEITAaHMUS, K X TM(-3);
m - Macca ofpasla B €IMHUUYHOM MCIBITaHUM, KI';
V , V - COOTBETCTBEHHO BMECTUMOCTHL PEakKLUMOHHOTO COCyIa | pecueepa,
k o) M3;
P , P - COOTBETCTBEHHO HaudaJlbHOE M KOHEUHOEe IaBJIeHUsS B pecuBepe B
H K npoluecce eIMHUUYHOTO MUCHOHTaHUS, Klla.

MpumeyaHue. KoHeuHoe faBneHne B pecmBepe namepstoT cnycta 15 - 20 ¢ nocne 3aBepLueHus npouecca
ropeHnsi B peakuMoHHOM Cocyae A0 NPOAYBKM pecuBepa BO3OYXOM.

4.11.4.2. Ina onpefeneHns MakCcMmarnbHOro gaBrieHus B3pbiBa UCCNeLyeMoro BeLecTBa CTPOST KPUBYLHO
3aBMCUMOCTM LaBneHusi B3pbiBa (p_B3p) OT KOHUeHTpauun BewecTBa (po_s). Maccy obpasua, COOTBETCTBYIOLLYIO
HanbornbLleMy 13 MOMyYEHHbIX 3HAaYEHUN POB3pP, NPUHMMAIOT 33 ONTUMAarbHYIO (TUMWYHbIE 3HAYEHWUST ONTUMarbHbIX
Macc obpasua HaxoasTca B gnanasoHe ot 1,5 go 5,0 r). Hambonbluee 3 NomnyvyeHHbIX 3HAaYEHU JaBrneHns B3pbiBa
NPUHMMAOT 32 MakcMMaribHOe JaBreHne B3pbiBa MCCegyeMoro BeLecTsa.



4114.3. 3a BenUUMHY HWKHEro KOHLIEHTPALUWOHHOrO npefena pacrnpoCTpaHeHus  nnameHu
NbIeBO3OYyLWHON CMEeCU UCCreayemMoro BelecTBa NPUHMMAIOT 3HAYeHWEe KOHLIEHTpaLun po_s, COOTBETCTBYOLLEE
Aasnexuio B3pbiBa 50 klMa Ha ynomsaHyTon B n.4.11.4.2 3aBUCMMOCTH.

4.11.4.4. MuH1ManbHOe B3pbIBOOMNACHOE cogepaHue kucrnopoga (dwm_02 ) onpegenstoT Ha obpasuax
ONTMMarnbHOMW  Maccbl, COOTBETCTBYIOLLEN MakCMManbHOMY [aBneHuio B3pbiBa (0.4.1.1.4.2), nyTem
NnocrneaoBaTenbHOrO YMEHbLUEHUS COAEPXXaHWUS KUCMOpoda B rasonblieBo3dylwHon cMmecu. 3a 3HadveHune cum_02
NpYHUMaloT cpegHee apugmMeTnyeckoe OBYX KOHLEHTpaUMI KMCIopoda B CMECH, pasnmyatomxca He bornee yem
Ha 1% 06., npn GonblweM K3 KOTOpbIX HabmogaeTca gaeneHne B3pbiBa cB. 50 klla, a NpyM MeHbLeM gaBrneHue
B3pbIBa He npeBsbiwaeT 50 kla npu wecTukpaTHOM NOBTOPEHNN UCTLITAHUN.

4.11.4.5. 3HayeHMe MUHUManNbHOW  cpmermaTmuaupylowen  KoHueHTpauun  crnermatm3atopa B
NbINeBo3ayLWHbIX cmecsax (bu_d), % 06. BbiuncnsioT no dopmyne

477, 4om
0
2
oy = 100 - , (8)
0 100 - om
H O
2
roe ou - comepxaHMe BOISAHOTO Iapa B Bo3nyxe, % o00., BBEIUMCJIIEMOE IO
H O bopmyie:
2
on =Ep /p, (9)
H O HO a
2 2
roe E - OTHOCHUTEJIbHaS BJIAXHOCTL BO3OyXa, $ ;
o) - IaBJIeHME HACHIEHHOT'O BOOSHOTO Imapa, klla.
H O
2

4.11.4.6. Ecnn B npouecce UCMbITaHUW MbIEBO3QYLLUHbLIX CMEcen MakcMmarbHoe AaBrieHune B3pbiBa He
npeBbiwaeT 50 klMa, To nccnegyemoe BELECTBO MOXHO OTHECTU K B3pblBOOGE30MacHbIM TOMBbKO MPU YCINOBUMU, YTO
OHO SIBNAETCA TPYAHOTOPHYUM WM HEFOPHYMM MO pe3ynbTaTam onpeneneHust rpynnbl ropodecTn. Onst roproumx
BELLECTB B TaKOM Cryvyae pPEeKOMEHAYeTCs MPOBECTU WUCMbITAHUS B KPynHOMAacLUTaOHOM B3pbIBHOW Kamepe
BMECTUMOCTbI0O He MeHee 20 gM3 C MCMONb30BaHMEM WCTOYHMKA 3aXKuraHusi GOnblUen SHeprmm M MOLLHOCTM
(Hanpumep, NMPOTEXHUYECKOTO C 3anacom XMMmUyeckon aHeprum He meHee 10 k[x.).

4.11.4.7. CxogMmocCTb 1 BOCNPON3BOOUMOCTbL METOAA ONpeaeneHuns nokasatenen B3pbiBa Nbineso3ayLUHbIX
cMmecel Npy aoBepuTernbHOM BeposTHOCTM 95% He AomKHa NpeBbILaTh 3Ha4YeHW, NpUBeAeHHbIX B Tabn.8.

Tabnuua 8
[lokazaTesib B3PHBA MBJIEBO3IOYIHEIX CMecelt [lokazaTeJylb TOYHOCTM, %

cxomou- BOCHPOU3BOIUMOCTb

MOCTBb
MakcuMaJIbHOE HOaBJIEHME B3PHEBA 14 23
HirxkHMY KOHLEHTPAUMOHHBIM Ipenest 12 59
MuHMMAaJIbHOE B3PBIBOOINACHOE conepXaHue 10 11
KMcJopona
MuHmMMasibHasa QiuermMaTmusmMpyoliasd KOHLEeHTpalusa 13 14
brermaTmzaTopa




4.11.4.8. Ycnosus n pesynbtatbl UCTbITAHUA PEFUCTPUPYIOT B NpoTOoKone, dhopma KOTOpPOro npusegeHa B
npunoxexHun 1.

4.11.5. TpeboBaHusa 6esonacHocTH

Mpy MCNbITaHUSIX PeakUMOHHbIV COCYA criedyeT ycTaHaBnmeaTb B cneumanbHOM Lwkady, 06opyqoBaHHOM
BbITSDKHOW BeHTUnsAUMen n obecnedmsaiowem Ge3onacHOCTb onepatopa B Cryyae paspylueHusi peakuMOHHOro
cocyaa.

B npouecce noarotoBkM 06pa3uoB AN WUCNbITaHUSA CrnegyeT NPUMEeHsITb MHAMBWMAyanbHble CpeacTBa
3awmThl, Boibnpaemble B COOTBETCTBUM CO CBOMCTBAMU UCCNEAYEMOro BeLLeCTBa.

Paboyee mecTO onepatopa [OOJPKHO YOOBRETBOpATb TpeboBaHusiM anekTtpobesonacHoctn no MOCT
12.1.019 n caHuTapHo-rurneHnydeckum TpedosarHmam no NOCT 12.1.005.

4.12. MeTog aKCMepUMEHTanbLHOIO onpeaerneHns TemnepaTypHbIX NpeaenoB pacnpoCTpaHeHus niaMeHu
Nno NapoBoO3AyLUHLIM CMECSAM

MeTton peanuayetcsa npu Temnepatypax oT MuHyc 50 go 300°C 1M He npumMeHuM Ang ucnbiTaHus

NONMMEPUIYIOLLIMXCS NPU HarpeBaHUn, rmaponm3yoLWLMXcs U BbICTPO OKUCTISIIOLLMXCS XKUOKOCTEN, a Takke CMECEWN,
cogepxalmx 6onee 40% Boapl.

4.12.1. AnnapaTtypa

MpuGop Ons onpedeneHns TemnepaTypHbIX NpederioB pacnpocTpaHeHus NilaMeHu BKMoyaeT B cebs
criegyrowne aneMeHThbI.

4.12.1.1. PeakuunoHHbIh cocyq (4epT.14) c Tpemsi roprioBUHaMn N3 TEPMOCTOMKOrO CTEeKNa HapyXHbIM
anameTpom (65+-2) MM 1 BbICOTOM A0 ropnoBuH (125+-5) mm.
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1 — peaxkunOHHbIN coCcya:

2 — 3aXurawwee ycTpoOMCTBO;
3 — cbpockoii knanaH;

4 - TepMO3NeKTPU4HECKUn

npeo6pa3soBa-
Tens
YepT. 14
"YepTtex 14"

4.12.1.2. 3axuvratowiee YCTPONCTBO, BblpabaTbiBatollee WUCKPY MOLUHOCTb (6+-1) Ok 3a 1 c npu
paspsigHOM NPOMEXYTKE Mexay anektpodamu (5+-1) MM. QnekTpoabl 3aXkuraroLLerocsi yCTpoMUCTBa BbIMOSHEHbI B
BMAE KOHYCa U pacronoXeHbl B LEHTPE NapoBO34yLLUHOro NPOCTpaHCcTBa.

Mpumeyanme. [ns BelecTB, KOTOpble He BOCMMAMEHSATCA OT WCKPOBOMO WMCTOMHUKA 3aKuUraHus,
NPUMEHSAIOT cnuparnb M3 HUXPOMOBOW MnpoBoriokn anametpom 0,3 mm n gnuHon 300 MM; BHYTPEHHUI OuameTp

cnupanu (5 +- 1) mm. TemnepaTypa Hakana cnupanu - 1000 - 1200°C, Bpemsi Bbixoga Ha pabo4yto TeMnepatypy -
He bonee 4 c.

4.12.1.3. TepmoanekTpmnyeckme npeobpasoBaTeny ¢ MakCMMarnbHbIM AMamMeTpoM paboyero crnas He 6ornee
1 MM Anst U3BMepeHust TemnepaTtypbl UCCreayeMom XXUOKOCTU U NapoBO3AYLLHOW CMECH.

4.12.1.4. TepmocTart, obecneunBatoLmin pabodyto Temnepatypy oT muHyc 50 go 300°C.

4.12.1.5. YcTponcTBO ANdA NPOAYBKN peakLUMOHHOro cocyaa BO3QyXOM.



4.12.2. MNoarotoBka K UCMNbITAHUSM

4.12.2.1. YcTraHaBnMBalT COOTBETCTBME UCCNELYyEMON XNAKOCTU NacnopTHbIM AaHHbIM.

4.12.2.2. PaccunTbiBaloT MpeaBapuUTenbHO TemnepaTypHble npefensl pacnpoCTpaHeHus nnameHn no
dopmynam, npuBeaeHHbIM B NpUNoxeHnu 6.

4.12.2.3. B 3aBMCMMOCTM OT pacyeTHbIX 3HA4YeHW TemnepaTypHbIX MNpedenoB BbiOvpatoT pabouyto
TemnepaTypy Ans TEPMOCTaTUPOBAHMS PEaKUMOHHOINO0 COCyda C WCCNeayeMon XuMAKocTbiko. [ns nepsoro
UCnbiTaHWs B TepmocTaTe yCTaHaBMNMBaKT TemnepaTtypy, KoTopas OOSKHa ObiTb NPy OMpedernieHuM HWDKHEro
npegena MeHbLUEe ero pac4yeTHOrO 3HAYEHWS U 3HAYEHNUsT TeMMNepaTypbl BCMbILKW B 3aKpbITOM TUrne Ha 5 - 10°C,
a npw onpegeneHnn BepxHero npegena - 6onblue ero pacyeTHoro 3HadeHms Ha 10 - 15°C.

4.12.2.4. B yncTbIfi CyXOM peakuMoHHbIN cocyq nomeluatoT (70+-2) cm3 nccnegyeMon xunakoctu. B ogHy u3
rOPrioBUH YCTaHaBMUBAKT MCKPOBOW UCTOYHUK 3aXKMUraHusi, ICKPOBOWN NPOMEXYTOK KOTOPOro AOSMKEH HAXoaUTbCs B
LEeHTpe NapoBO3AYLUHOMO NpOCTpaHcTBa. Bo BTOPYK roprnoBuHy yCTaHaBMMBAKT ABa TEPMOINEKTPUHECKUX
npeobpasoBartens Takum obpasom, 4Tobbl pabounii cna OAHOro U3 HUX HaXoQWUNICA B LEHTPE Cros XXMAKOCTU, a
pabounii cnam gpyroro - B LEHTpe MNapoBO34yLIHOIO MPOCTPaHCTBa. TpeTbs roprioBMHa criyxuTt gns cbpoca
n3bbITOMHOTO AaBreHWs Yepes KrnanaH, macca KoToporo He Gonee 6 r. 3aTeM peakuUMOHHbIN cocyd MOMELLaT B
TepmocTar.

4.12.2.5. lMpurogHocTe nNpubopa K paboTe MpoBepsloT Mo JogekaHy (4muctoton He meHee 99,9% ),
TemnepaTypHble Npeenbl KOTOPOro paBHbl: HUXKHUI (79+-5)°C, BepxHun (119+-5)°C.

4.12.3. lNpoBeaeHne ncnbITaHUn

4.12.3.1. lMpn BbIOpaHHOW TemnepaType WCMNbITaHUS PeakUMOHHbIA COCyd C WCCNeayemMoln >XMAKOCTbIO
TEpPMOCTaTUPYIOT B TedeHne 12 - 15 MUH Anst yCTaHOBNEHUS TEPMOAMHAMNYECKOTO PABHOBECUS MEXAY XMUAKOW 1
napoBol asamu. [Npu aTOM TemnepaTypbl XXMAKON U NapoBon a3 AOMMKHbI CTabUNM3NpoBaThbCs, a UX PasHOCTb
He JormkHa npesbiwaTtb 1°C.

3a TemnepaTtypy UCNbITaHNs NPUHUMAIOT TeMNepaTypy Xuakom gasbl.

4.12.3.2. [MpoBoAaT MUCMbITaHWE Ha BOCMMaMeHeHMe, BKNoYas NCTOYHUK 3axKmuraHus Ha 1 c.

4.12.3.3. PesynbTathl UCMbITAHNS Ha pacnpoCTpaHeHUe NnamMmeHn OLeHUBAOT BU3YyarbHO UMW C MOMOLLbIO
fartyuka.

3a BocnnameHeHne NPYHUMMAIOT PacnpoCTpaHeHWe MNaMeHU MO NapoBO3OYLUHOW CMECU OT UCTOYHMKA
3aXuraHnsi O BEPXHEN YacTu peakuMoHHOro cocyaa.

4.12.3.4. Ecnu npu nepBoM WCMbITAHWM Ha BOCMMAMEHeHMEe MOofy4vyeH oTpuuaTenbHblA pesynbraT, To
crnegywLlee UcnbiTaHWe NPOBOASAT Npy TemnepaTtype, yBenuyeHHon He 6onee Yem Ha 5°C anst HUXKHero npegena u
YMEHbLUEHHOW He Boree 4yeM Ha 5°C gnsi BepxHero npegena.

4.12.3.5. Ecnn npy nepBOM WCMbITAHUM Ha BOCMIAMEHEHWE MOfyYeH MONOXUTENbHbIN pe3ynbraT, TO
cnegyollee ucnbiTaHne NPOBOAAT Npu TemnepaTtype, yMEeHbLUEHHOW HE MeHee YeM Ha 5°C ansa HUxXHero npegena
N yBENMYEHHOM He MeHee YeM Ha 5°C ans BepxHero npegena.

N3meHsa Temnepatypy mMccnenyemMon XXMOKOCTM, HaxoOdaT ABa TakMX 3HA4YeHUs TeMnepaTypbl C pasHuLen
He 6onee 2°C, npu 0QHOM 13 KOTOPbIX MPOUCXOAMT BOCMNaMeHeHVe, a Npyu Apyrom - OTKas.

4.12.3.6. MNocne kaxgoro UCnbITaHUA Ha BOCMNaMeHeHMe He3aBUCMMO OT ero pes3yrnbTaToB pPeakUMOHHbIN
cocyq npoAyBalT BO34yXOM, obecneuyvBasi KpaTHOCTb OOMeHa BO3gyxa B MapoOBO3AYLUHOM MPOCTPAHCTBE He
MEeHee Tpex.

4.12.3.7. Ecnu nccnegyemas XMOKOCTb U3MEHSIET CBOU (pu3MyecKkne CBOWCTBA UMM BHELUHWA BuA, TO
nocneayoLwmne UcnbITaHnst HeoOxoaMMO NPOBOANTL C HOBbIM 06pa3LIoM.

4.12.4. OueHka pesynbLTaToB

4.12.4.1. 3a TemnepaTypHbIA Npegen pacnpocTpaHeHNs niiaMeHn NPMHMMAalOT cpegHee apudmeTnyeckoe
He MeHee Tpex nap onpedeneHui Ha BOCMIaMeHeHMe W OTKas, MONy4YeHHbIX Ha Tpex obpasuax mccnegyemon
XNOKOCTW.

4.12.4.2. CXoaMMoCTb 1 BOCMPOM3BOAMMOCTb METoAa Npu AoBepuTEnbHON BEPOATHOCTM 95% He JOoSKHbI
npeBbiWaTh 3Ha4YeHWK, yKasaHHbIX B Tabn.9.

Tabnuua 9
BemwecTBO JonyckaeMele pacxXOoXIeHUs, e
CXOOVMOCTBb BOCIIPOMU3BOOUMOCTD
XyMmdeckue opraHuUYeCcKMue 7 15
BelleCcTBa U He@TenpOnoyKTH
TexHUEeCKUe cMecu u 9 20
PEeaKLMOHHEE MacCCH




4.12.4.3. YcnoBusa 1 pesynbTaTbl UCNbITAHUW PErMcTpupyloT B NpoTokone, doopMa KOTOporo npueefeHa B
npunoxexHuu 1.

4.12.5. TpeboBaHunsa 6esonacHoOCTU

Mpubop Ans onpegeneHus TemnepaTypHbIX MNPedenoB  pacnpoCTpPaHEeHWs nnameHu crnegyet
yCTaHaBnuMBaTb B BbITSXHOM LWwkady. Paboyee mecTo onepatopa [OMKHO YOOBMETBOPATb TpeboBaHuAM
anektpobesonacHoctn no NOCT 12.1.019 n caHuTapHo-rurmeHnydeckmm TpedosaHuam no NOCT 12.1.005.

4.13. MeTop aKCnepuMMeHTanbLHOro onpeaeneHns TeMmnepatypbl TreHUs TBepablX BELECTB U MaTeprarnos

MeTopn, peanusyetcsa npu Temnepatypax ot 25 go 600°C n He NpyMeHNM ANnS UCMbITaHUst MeTannM4yeckmx
NMOPOLLIKOB.

4.13.1. AnnapaTtypa

[nsa onpegeneHus TeMnepaTypbl TNEHUA NpuMeHstoT npubop OTI, onvcaHHbIn B N.4.7.1.

4.13.2. MNogroTtoBKa K UCMbITAHUAM

4.13.2.1. Ansa vcnbiTanni rotoeaT 10 - 15 obpasuoB uccrnegyemMoro Bellectsa (Matepuana) maccon (3,0+-
0,1) r. Obpasubl SYEUCTbIX MaTepMarnoB OOIDKHbI MMETb UMNUHApu4eckyto dopmy anmametpom (45+-1) mm; B
obpasue genaroT CKBO3HOe OTBepcTMe anameTpom (20+-1) MM CcO cMelleHMeM OT LeHTpa Ha (3,5+-0,2) Mm ans
BBOZJA rOpPesiku.

[MneHoYHble M NNCTOBbIE MaTepmanbl HabupatoT B CTONKY AnameTpom (45+-1) MM, HaknagbiBas crow apyr
Ha Apyra 4o AOCTWKEHUs yKa3aHHOW Maccehbl.

4.13.2.2. MMepen ucnbiTaHMem o06pasLbl KOHAULMOHMPYIOT B cooTBeTCTBUM C TpeboBaHusmu FOCT 12423
UNN TEXHUYECKNX ycrioBui Ha matepman. Obpasubl 4OMMKHBI XapakTepusoBaTb cpedHue CBOWCTBA MCCneayemoro
BellecTBa (MaTepuana).

4.13.2.3. B 3aBucumoctM OT obbema obOpasua onpefensitoT C MOMOLLbI LWAabMoHOB M huKeupyoT
NoNoXeHNe KOHTENHepa BHYTPY KamMepbl U pacCcTosiHME MexXy ra3oBoW roperiko 1 NoBEPXHOCTbO obpasua.

4.13.2.4. la3oByl0 ropenky B JaHHOM MeToAe MCMNOMb3YIT Kak Maructpanb Ans NPUHyaUTENbHOW nofayv
BO3ayxa Ha obpasey. [1ns 3Toro He06XO0AMMO BKITHOUMTE MUKPOKOMMpeccop, obecnevnBarowmi pacxoq Bosayxa 0,7
n x MnH(-1) 1 NOMHOCTBIO OTKPLITH BEHTUMNb pacxoda BO3ayxa.

4.13.3. NpoBeaeHne ncnbITaHnn

4.13.3.1. HarpeBalT peakuuoHHyI KamMepy A0 TemnepaTtypbl Hayana pasfioXeHUs unuccnegyemoro
BewecTBa (Matepmana) unm go 300°C.

4.13.3.2. N3BnekaloT 13 peakuMOHHOW Kamepbl depxaTenb C KOoHTewHepom. 3a Bpemsi He bonee 15 ¢
nomeLatoT obpaseL, B KOHTEVHEP M BBOAAT €ro B peakuMOHHYI0 kamepy. OnyckaloT BHYTPb peakuMOHHOW KaMepsbl
roperiy.

4.13.3.3. Ecnu npu Temnepartype ucnbiTaHus obpasel TneeT (Habniogaetcs cBeyeHue) Gornee 5 ¢, TO
UcnbiTaHWe NpekpaLlaloT, KOHTEMHep U3BMNeKalT U3 KaMepbl U 0CBOOOXAAT OT NPoAyKToB TneHusi. Cnepytollee
ucnbiTaHWe C HOBbIM 0Opa3LIOM NPOBOAAT NpU MeHbLLEN TeMnepaType (Hanpumep, Ha 50°C MeHbLue).

Ecnu B TeuyeHne 20 MuH obpasey, He TreeT, MCMbITaHWe NpeKpaLlaloT U B NPOTOKONE OTMEeYalT OoTKas.
MeTogoM nocriefoBaTenibHbIX NPUONVXKEHUA ONMpedensioT MMHUMAIbHYK TemnepaTtypy, Mpu KOTOpPOW 3a BpeMs
BblOEPXKKM B neun He Bornee 20 MuH HabrogaeTcs TrneHne obpasua, a npu Temnepartype Ha 10°C mMeHbLUe TreHne
OTCYTCTBYET.

4.13.4. OueHka pesynbLTaToB

4.13.4.1. 3a Temnepatypy TNeHUs MPUHUMAIOT cpedHee apudMeTU4eckoe 3HadyeHue AByX Temnepatyp,
oTnuyarowmxca He Bonee yem Ha 10°C, npu ogHOM U3 KOTOPbIX HabrogaeTca TneHwe Tpex obpasuos, a npu
apyrow - Tpu otkasa. NonyyeHHOe 3HavYeHne TemMnepaTypbl OKPYrAsiOT C TOYHOCTbIO A0 5°C.

4.13.4.2. CxogumMocCTb MeToAa npu JoBeputensHon BepoAaTHOCTU 95% He gorkHa npesbliwaTs 7°C.

4.13.4.3. Bocnpon3BoaMMOCTb MeToda Npu OOBEpUTENbHOW BepoATHOCTM 95% He AomkHa npeBbllaTh
20°C.

4.13.4.4. YcnoBusa 1 pesynbTaTbl UCNbITAHUW PErMcTpupyloT B NpOTokomne, doopMa KOTOpOro npueefeHa B
npunoxexHuu 1.

4.13.5. TpeboBaHunsa 6esonacHoCTn

Mpubop ans onpegeneHusa TemnepaTypbl TNEHUS cnegyeT ycTaHaBnMBaTh B BbITSXKHOM wwikady. Paboyee
MECTO oneparopa [OJPKHO YOOBMNEeTBOPATb TpeboBaHMAM anekTtpobesonacHocty no NOCT 12.1.019 n caHuTapHo-
rurneHnyeckum Tpeboanmnam no MOCT 12.1.005.

4.14. MeTog aKCnepMMeHTanbHOro onpeaeneHns KUCNoOpoAHOro NHAEeKca nnacrmace

MeTon, NnpMMeHMM ANs UCMbITaHMS NacTMace, B TOM YNCIe SYEUCTbIX MAOTHOCTLI0 He MeHee 100 K X M(-
3), a Takke nnacTtMacc B BUAe MMAeHOK M NIMCTOB TomnwuHon He 6onee 10,5 MM, 3a UCKNOYEHMEM MaTepuanos C
BonbLuon ycaaKkow Npu BLICOKMX TemnepaTypax.

MeToa NpMMEHSIOT B CEPTUMDMKALMOHHBIX U apOUTPaXKHbIX LEensx ANs CPaBHUTENbHOW OLEHKN FrOpYeCcTU
nnactMacc B onpeaeneHHbIX KOHTPONMPYEMbIX YCrOBUSX.



Mpu pa3paboTke nnacTMacc MOHMXEHHOW roptoyvecTV OOoMyckaeTCs UCNOoNb30oBaTb MeTon onpeaeneHuvs
kncropogHoro nHgekca no NOCT 21793.
4.14.1. Annaparypa.

YcTaHoBKa Ans onpeaeneHnst KUCNopoaHoro nHaekca (4epT.15) BkoyaeT B cebs creaytolime areMeHTb.

%

1 — BEHTUNb NpeABapuUTeNIbHOW pPeryjiMpoBKkM; 2 — BEHTU1b TOYHOM
perynupoBku; 3 — cmecuTens; 4 — pacxogomMmep; 5 — peakunoHHas
Kamepa; 6 — aepxarens o6pas3ua; 7 — KMCNoOpoaHbIA aHanu3aTop

Yepr. 15

"YepTex 15"

4.14.1.1. PeakunoHHas kamepa, npeacraBnaowas cobon TeEpMOCTONKYO MPO3payHyto Tpyby BHYTPEHHUM
AnameTpom He meHee 70 MM 1 BbICOTOW He MeHee 450 MM, yCTaHOBNEHHasA BEPTUKaNbHO Ha OCHOBaHUMN.

Ha QHo kamepbl MOHTUMPYIOT MpucnocobrneHve Ans paBHOMEPHOro pacnpefeneHns rasoBon CMecH,
cocTosilee, Hanpumep, U3 CTEKNSAHHbIX MW MeTanfnyeckmnx LWapukos avamMeTpom 3 - 5 MM, NMOMELLEHHbIX CIoeMm
BbicoTorn 80 - 100 mm.

414.1.2. [epxatens ob0pasua ANa 3akpernneHuss ero B BePTUKANbHOM MoONoXeHun B Tpybe.
PekomeHayeTcsl NpUMEHATBL: A1 XKeCTKMX 06pasLoB - ManeHbKMe Knewy, 3akpennstowme obpaseL, Ha paccTosAHUN
He MeHee 15 MM OT camol HWXHEN ropsilen Tovku obpasua; Ans rmbkux obpasuoB - pamKy, MapKMpOBaHHYHO
cornacHo n.4.14.2.3 (4ept.16).

Bce getanu gepxatens He AOMMKHbl UMETb OCTPbIX KPOMOK ANs fyyilero 00TeKkaHusi ra3oBbIM NMOTOKOM.
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Yepr. 16

"YepTtex 16"

4.14.1.3. MeTannuyeckoe npoBosIo4HOE CUTO paamepom s4deinkn 1,0 - 1,6 MM, NOMeLLLEHHOE Hag Lapukamm
ONS ynaeBnuBaHnsa NagaroLmx YyacTuL.

4.14.1.4. bannoHbl ¢ ra3ao06pa3HbIMMN KNCITOPOAOM M a30TOM (YMCTOTa KOTOPbIX AOIMKHA ObITb HE MeHee
98%) unu ¢ oUMLLEHHBIM BO34YyXOM Mpu KOHUEeHTpauun kucnopoga 20,9% o6.

Ecnn pesynbtaTtbhl MUCMbITaHWIA 3aBUCAT OT BIIAXHOCTM rasoB, TO BMAXHOCTb KaXOoro rasa He [OIbKHa
npesbiwatb 0,1% macc.

4.14.1.5. Cuctema cMeluMBaHUS U PETYIIMPOBKN Tra3oB nepen MOCTYNNEHNEM B PeakUUOHHYK KaMepy,
No3BOMAOLLAsA N3MEHSTb KOHLIEHTPaLMIO Kucrnopoaa ¢ warom He 6onee 0,2% 06.

4.14.1.6. Cpeacrtea U3MepPEHUs U KOHTPOMS KOHLEHTpaLun KUCrnopoaa B ra3oBo CMeCcU C NOrpeLlHOCTbIo
He 6onee 0,5% 06. n perynnpoBkK KOHLEHTpauuu ¢ norpellHocTbio +-0,1% 06.

PekomeHayeTCcsl MpUMEHsSITb: wronbyvatble KrnanaHbl Ha JMHUAX OTAESNIbHbIX Fa30B M CMECU rasoB:
napamMarHWTHbIA  KUCIIOPOAHbIA aHanuaaTop Ans HenpepbiBHOro otbopa npobbl cmecy; rpagyvpoBaHHbIE
pacxodoMepbl (pOTameTphbl); rpagyMpoBaHHble AnadparMbl C MAHOMETPaMMU.

4.14.1.7. VICTOYHMK 3aXuraHusi (Hanpumep, ropefka C [OuaMeTpoM HakKoHedHuka (2+-1) Mm),
obecrneymBaroLMiA Ha NponaHe BbICOTY nnameHn (16+-4) mm 1M cBOGOOHO BXOASLIMA B KaMepy 4vepe3 BEepXHUN
OTKPbITbIA KOHeL,

4.14.1.8. CekyHOOMEp C NOrpeLUHOCTbI0 n3mepeHns He 6onee 1 c.

4.14.1.9. TllpucnocobneHne p[na yganeHus caxu, gbiMa W Tenna, obecneuymBalollee [OCTATOYHOE
oTcacblBaHMe 6e3 N3MeHeHMs NOTOKa ra3oB B KOMOHKE UMK ee TeMnepaTypbl.

4.14.1.10. MpoBepKy NpaBUNBHOCTN paboTbl YCTAHOBKWM KOHTPONMUPYIOT Kaxable 6 Mec, a Takke nocrne
ONNTENBHOM ee OCTAHOBKM UIU MPUW NOSyYeHNM COMHUTENbHBLIX pe3yrnbTaToB. MepeyeHb CTaHAAPTHLIX MaTepuUanos
4N NPOBEPKM YCTaHOBKM NpuBeaeH B Tabrn.10.

Tabnuua 10

CTaHIApPTHBM MaTepuall KuciioponHe MHIEKC B % 00. OJja BapMaHTa
3aXNUTaHUS

A B

[lommnponuieH Or 18,3 mo 19,0 Or 17,7 nmo 18,2




MesnaMnH-dopMaslbOeTUI " 41,0 " 43,6 " 39,6 " 42,5
[MonmyMe TUIIME TAKPMIIAT (TOJIMHOM 3 "17,3 " 18,1 "17,2 " 18,0
MM)

[TonmyMme TUJIME TaKPUIIAT (TONMMHOM "17,9 " 19,0 "17,5 "™ 18,5
10 mm)

deHOJIbHASA IIeHa (Tosmmmmuom 10,5 " 39,1 "™ 40,7 " 39,6 " 40,9
MM)

[IBX-njexnka Tojummuor 0,02 MM "22,4 " 23,6

4.14.2. MoparoToBka obpasLios
414.21. [Ona wucnblTaHMa MpuMeHsloT He MeHee 15 o6pasuosB. Pasmepbl 06pasuoB  OOMKHbBI
COOTBETCTBOBATb yKka3aHHbIM B Tabn.11.

Ta6nuua 11
Twun PasMep obpasua, MM Tun MaTepuasa
06—
pas- InuHa InprHa TosmuuMHa
ua
1 Or 80 mo 150 4,00+-0,25 |MaTepualtl, obylamamnmye

crabuiapHOM QopmMOM

2 10,0+-0,5 10,0+-0,5 |AduencTee MaTepMaJjibl

3 oo 10,5 JIncToBEIE u [IJI€HOUHEIE
MaTepuraJsl

4 Or 70 mo 150 6,5+-0,5 [3,00 +-0,25|MaTepuart, obJslamamime
cTabmiIbHOM bopmoi, VI
JIMCTOBHIE MaTepuraJisl oJIst

SJIEKTPOTEXHNYECKUX y'CTpOI\/JICTB

5 140,0 +-0,5 [52,0+-0,5 oo 10,5 T'mbxme JIMCTE M IJIEHKU

I'Ipvmeqal-wle. Pe3yanaTb|, norly4YyeHHbIe Ha o6pa3u,ax Pa3yIN4HbIX pa3MepoB, HECOMOCTaBNMbI.

4.14.2.2. Kpasa o6pasuoB A0MmkHbl ObITb rmagkmmu.

414.2.3. Ha obpasubl HaHOCAT nonepeyHble NUHUM (METKM) Ha [OBe CMeXHble CTOopoHbl. [lepen
UCnbITaHMEM METKWN AO0MKHbI OblTb CyXMMN.

Ha obpasupbl TMNoB 1 - 4 HAHOCAT MeTKM Ha paccTosiHM 50 MM OT KOHUa obpasua, BCTynatoLero B KOHTaKT
C UCTOMHWMKOM 3aXuraHus, B criydae BapvaHTa A n Ha pacctosiium 10 n 60 mm B cnyyae BapuaHTta b 3axuraHus.

[nsa obpasuoB TMNa 5 MeTkn HaHOCAT Ha AepxaTenb obpasua (Mnu/m Ha obpasel) Ha pacctosHumn 20 n 100
MM OT BEPXHETO Kpasi.

4.14.2.4. B cny4yae aHW30TPOMHbLIX MaTtepyarnioB 3anucbiBaloT PacronoXeHne 1 opueHTaumno obpasuos B
3aBMICMMOCTU OT OCEWN aHU30TPOMNMUM.

4.14.3. lNpoBeaeHne ncnbITaHUn

4.14.3.1. Ecnu HeT gpyrux ykasaHuni, obpasupbl nepeq MChnbiTaHNEM KOHAMLIMOHUPYHOT He MeHee 88 4 B
ctaHgapTHom atmocdepe 23/50 no NTOCT 12423.

4.14.3.2. Bpems mMexay M3roToBreHWeM MCCregyemMoro marepuana u HadanoM MCNbITaHUs AOSMKHO ObiTb
He MeHee 72 .

4.14.3.3. UcnbiTaHns nposBodsaT npu Temneparype (23 +-2)°C.

4.14.3.4. B cnyyae HeobxoaumocCTn annapatypy kannbpytoT cornacHo n.4.14.1.10.



4.14.3.5. HavanbHylo KOHUEHTpaUMIO Kucrnopoda BblBupaloT Ha OCHOBe onbiTa paboThl ¢ Matepuanamu,
aHanorMyHbLIMM UccnegyeMomMy. B npoTMBHOM criyvyae oguH M3 NPUrOTOBIEHHLIX 00Pa3sL0B CKUraT Ha BO3AYXe U
HabnoJaloT 3a ropeHMeM. YCTaHaBNMBaloOT HavarnbHY KOHLEHTpaumio kucnopoga: okorno 18% o6., ecnn obpasel
ropuT 6bICTpo; okono 21% 06., ecnu obpasew, ropuT MeasieHHO WM HEeYCTOM4YMBO; He MeHee 25% 06., ecnu
obpasel 3aTyxaer.

4.14.3.6. Obpasey 3aKpennalT B BEPTMKANIbHOM MOSMOXEHMN B AepXXaTene B LeHTPEe KOMOHKN Tak, YToObI
BEPXHWUI Kpar obpasua Haxoguncsa Ha paccTosiHum He meHee 100 MM OT BEPXHETO Kpasi KOMOHKM.

4.14.3.7. NMpunbopbl 4ns n3MepeHnsi 4aBNeHNss U pacxoda rasoB perynupyoT Tak, YTobbl ra3oBbii MOTOK B
KOnoHke npu temnepaTtype (23+-2)°C ¢ 3agaHHONM KOHLEHTpauuen kucnopoda nmen ckopoctb (40+- 10) mm x c(-1).

4.14.3.8. Cnctemy npoagyBaloT rasoBow cmecbio He MeHee 30 C nepen UCNbITaHUEM U MOOOEPXKMBAOT
KOHLIEHTPALMIO KNCITopoaa NOCTOSTHHOWM A0 KOHLAa UCMbITaHWS.

4.14.3.9. 3axuraHme obpasLoB NPOBOAAT B 3aBMCMMOCTWM OT Tuna obpasuoB NO OAHOMY M3 CriedyoLmX
BapuaHTOB.

BapwuaHT A (ons obpasuoB Tuna 1 - 4).

MoaBoasAT camMylo HWXKHIOK YacTb MiaMeHWU Fopenkyu K BepxXHeWn ropuMsoHTanbHoOW noBepxHocTu obpasua,
MeOJleHHO nepeMellas Tak, YToObl NnaMsi NOKPLIBANo ee MOIHOCTLIO U He Kacanoch BepTUKanbHbLIX MOBEPXHOCTEN
unu rpaHen obpasua. AnutenbHOCTb BO34ENCTBUSA nrameHu Ha obpasey coctaensgetr 30 C C KOPOTKMMM
nepepbiBamn Yepes kaxable 5 c. ObpaseL, cumTaloT BOCNaMeHeHHbIM, e Nocne 0TBoAa ropersku Yepes 5 ¢ Bes
€ro BEPXHSIA YacTb ropuT.

BapuwaHT b (ans obpasuos Tuna 5).

HaknoHstoT 1 NoaBoAAT ropesnky Tak, YToObl BbICOKOTEMMepaTypHasi 30Ha NiamMmeHu NoKpbina BEPXHIOw U
BepTUKarnbHble NoBEepXHOCTN obpasua no AnvHe okono 6 MM. [nuMTenbHOCTb BO3OENCTBMS nnamMeHn Ha obpasey
coctaensiet 30 C C KOPOTKMMM MNepepbiBaMyn Yepes Kaxable 5 ¢ unu 4o MOMEHTa, Korda ropeHue A0oXOoauT Ao
BEPXHEW METKM Ha paMKe.

4.14.3.10. MNocne BocnnameHeHuss obpasua BKIOYAT CEKYHAOMEP 1 HAabMN4aT 3a pacnpoCTpaHEHNEM
ropeHus.

4.14.3.11. Ecnu ropeHne npekpallaeTcs u He BO30OHOBISIETCsI B TedeHre 1 ¢, TO, BbIKMIOUMB CEKYHOOMED,
onpegensitoT BpeMS ropeHUs 1 U3MepSoT MakCumarnbHyH ANNHY cropeBLlen Yactu obpasua.

Ecnu xoTta Obl 04MH M3 yKasaHHbIX NokasaTtenen ropeHus obpasua npeBocxoauT npuBegeHHble B Tabn.12
KpuTepum, TO pe3ynbTaT UCMblITaHUSA 3anucbiBaloT Kak X. B npoTMBHOM crnyyae pesynbTaT UCMbITaHUS 3anuckiBatoT
kak 0.

Tabnuua 12
Tun BapuauT Kpurepum
obpasua 3aXUIaHUAg
Bpema ropeHua nocse InuHa CcTropeBlen JacTu
3aXuUraHmsa, C obpasua, MM

1 A 180 50 oT BepxXHETOo TOopLAa
2 obpasua

3 180 50 HMXe BepxXHEeM MeTKU

4

5 B 180 30 HMXe BepxHEeM MeTKU

(Ha pawmke)

4.14.3.12. o xogy ucnblTaHNA OTMEYaloT NpoLEecchl, CONPOBOXAatoLLMe ropeHne, Takme Kak, Hanpumep,
nageHue yacTuu, obyrnMBaHue, HEpaBHOMEPHOE ropeHne, TNeHne.

4.14.3.13. lacaT n BbiHMMaOT 0bpasel, U3 peakuMoHHOW kaMepbl. [1ns ucnbiTaHus criegyowero obpasua
oxnaxgarot kamepy Ao (23+-2)°C unu MOHTUPYIOT APYryi0, UMEIOLLYIO 3Ty TeMnepaTypy.

B cnyyae HeoOxoouMMOCTM OYMLLIAKOT MOBEPXHOCTM TFOPENikM M Kamepbl, CUTO M npucrnocobneHve ans
pPaBHOMEPHOIO pacnpeaeneHus ra3oBon CMecu.



4.14.3.14. Tlpu wucnbiTaHUM nocnegywolero obpasua BbIOMPAKOT KOHLEHTpauuio Kucnopoda Takum
obpasom, 4To:

YMEHbLLAKT KOHLEHTpaUMo KMcnopoda, ecnu onsa npegelgywero obpasua 3anncad X, unu yBenuynsaroT
KOHLIEHTpaLMIo Kncrnopoaa, ecrnv 3anucat 0.

4.14.3.15. [Ina onpegenexHvs npeaBapuTEnbHOM KOHLEHTpaLMK KMCcnopoaa NoOBTOPAOT 3Tanbl, yKka3aHHble
B nNn.4.14.3.6 - 4.14.3.14, NpoM3BOMbHO W3MEHAS MPU 3TOM KOHLIEHTpauuio Kucropoga A0 NonyyvyeHus napbl
KOHLIEHTpaLUuMIn, oTnnyaroLmxcs Apyr ot apyra He 6onee yem Ha 1%, Npu OQHOM M3 KOTOPLIX MOJTyYeH pesynbtaT X.
M3 aTon napbl BbIOMPAOT KOHLEHTPaLM0, 4SS KOTOPOW nosyyeH pesynbtart 0.

MpumeyaHus:

1. HeoGs3aTenbHO NONy4YnTh 3Ty Napy KOHLEHTpauui B ABYX NocreoBaTeNlbHbIX ONpeaeneHmsx.

2. KoHueHTpaums kucnopoaa, Anst KOTopow 3anmncaH X, AOfbKkHa NpeBblaTh KOHUEHTpaUuo, Ans KOTOpoWn
3anucaH 0.

4.14.3.16. WcnbiTbiBatoT oavH obpasel, NOBTOpPSAS 3Tanbl, yka3aHHble B N.4.14.3.6 - 4.14.3.13, npwu
onpeaeneHHon no 0.4.14.3.15 BennymHe KOHLEHTpaUMm KACITopoaa 1 3anncbiBatoT pesynbTar.

4.1.4.3.17. 3atem, BbIOMpas naMeHeHust KoHueHTpaumi kucnopoga (d), paBHble 0,2% 06., ucnbiTbiBaOT
psg obpasuoB, MOBTOPSIA 3Tanbl, yYkasaHHble B Nn.4.14.3.6 - 4.14.3.14, po nonyyYeHus nepBoro pesynbraTa,
NPOTUBOMOMOXHOro nortydeHHomy B n.4.14.3.16.

4.14.3.18. VcnbiTbIBalOT eLle YeTbipe obpasua cornacHo nn.4.14.3.6 - 4.14.3.14, nopoepxusasi npu atom d
= 0,2% 06. u 3anucbiBasd KOHUEHTPaUMUM KUCropoda M pesynbTaTtbl. 3anvcbiBaloT KOHLEHTPaUMIo Kucnopoga Ans
nocnegHero obpasua (C_k) 1 BbIYUCASIOT BENUYNHY KUCITOPOAHOIO MHAOEKCA.

4.14 4. OueHka pe3synbTaToB

4.14.4.1. KucnopogHbii uiaekc (KN) B % 06. BbluMcnsaoT no hopmyne

Kn = C + Kd, (10)
K
roe C - KOHEUHOoe 3HaUeHUEe KOHIIEHTPaLUuUn KMUCJIopona, onpenejieHHOE
K corylacHO m.4.14.3.18, OKpyIJIeHHOEe IO INeCATHMYHOI'O 3Haka, 3% 00.;
d - pasHuua MEeXIy 3HAYEHUAMU KOHILIEHTPaLUM KMUCJIOpOoIa,
onpenejyieHHas corJylacHo mm.4.14.3.16 - 4.14.3.17, % 06.;
K - xosdduumenT, omnpenessgemens u3 Tabn.l3 corylacHo n.4.14.4.2.

KncnopogHbli MHOEKC OKPYMAOT 4O OECATUYHOMO 3HaKa B CTOPOHY YMEHbLLEHWS.

4.14.4.2. KoacpduumeHT K 1 ero matematmyeckun 3Hak onpegensitotT n3 1adn.13 crnegyrowmm obpasom:
ecnu ans ucnbityemoro no n.4.14.3.16 obpasua nony4yeH oteetT 0 1 cornacHo N.4.14.3.17 NpOTUBOMOJSIOXHbIN OTBET
OygeT X, 13 rpadbl 2 Tabn.13 BbIOMpalOT CTPOKY, ANst KOTOPOW NocreaHne YeTbipe CMMBOSIA MAEHTUYHbBI OTBETaM,
nony4eHHbIM no n.4.14.3.18. KoadhduumneHT K 1 ero 3Hak onpegensitoT Ha nepeceyeHnn 4aHHOM CTPOKU 1 O4HON U3
rpac 2 - 5, ana koTopon umcro cumeorioB O B CTpOKE a COOTBETCTBYET umcry oTBeToB 0, NOMyYeHHbIX Mo
nn.4.14.3.16 n 4.14.3.17; ecnv ans ucneityemoro no n.4.14.3.16 obpasua nony4yeH oteeT X 1 cornacHo n.4.14.3.17
NpOTUBOMNONOXHBIN oTBeT ByaeT 0, M3 rpadbl 6 Tabn. 13 BbLIGMpaKOT CTPOKY, O KOTOPOW nocnegHue 4veTbipe
CMMBOMa WAEHTWYHbI OTBEeTaM, nonyveHHoiM Mo n.4.14.3.18. KoacpbdmumeHT K onpegensioT Ha nepecevyeHum
[aHHOWM CTPOKU M ofHOW M3 rpad 2 - 5, ANst KOTOPOW YMCIO CUMBOSIOB X B CTPOKe 6 COOTBETCTBYET YMCY OTBETOB
X, nonyyeHHbix no Nn.4.14.3.16 n 4.14.3.17.

Ta6bnuua 13

OTBeTH HOCJEeIHUX 5 00— SHaueHua K 1OJa NepBHX

pasuor o o.4.14.3.18 ucnelrauuy no oo.4.14.3.16 u

4.14.3.17
(a) O 00 000 0000
1 2 3 4 5 6
1. X0000 -0,55 -0,55 |-0,55 -0,55 0XXXX
2. X000X -1,25 -1,25 |[-1,25 -1,25 0XXX0




3. X00X0 0,37 0,38 0,38 0,38 0XX0X
4. X00XX -0,17 -0,14 (-0,14 -0,14 0XX00
5. X0X00 0,02 0,04 0,04 0,04 0X0XX
6. X0X0X -0,50 -0,46 (-0,45 -0,45 0X0X0
7. X0XXO0 1,17 1,24 1,25 1,25 0X00X
8. X0XXX 0,61 0,73 0,76 0,76 0X000
9. XX000 -0,30 -0,27 [-0,26 -0,26 00XXX
10. XX00X -0,83 -0,76 [-0,75 -0,75 00XX0
11. XXO0XO0 0,83 0,94 0,95 0,95 00X0X
12. XX0XX 0,30 0,46 0,50 0,50 00X00
13. XXX00 0,50 0,65 0,68 0,68 000XX
14. XXXO0X -0,04 0,19 0,24 0,25 000X0
15. XXXXO0 1,60 1,92 2,00 2,01 0000X
16. XXXXX 0,89 1,33 1,47 1,50 00000

(6) X XX XXX XXXX OTBeTH OJd

3HaueHuda [-K] 1nma nepBBX mocJjiegHUxX 5

MCOBEITauuMy no oo.4.14.3.16 u obpasLoB IO

4.14.3.17 n.4.14.3.18

4.14.4.3. 3a pesynbTaT UCMbITAHMUSA MPUHUMAIOT 3HAYEHWE KUCITOPOOHOrO MHAEKCA, ONPEeAeneHHoro no nm.
4.14.4.1, ecnn cTaHOapTHOE OTKITOHEHME YAOBIETBOPSAET COOTHOLLEHWNIO

A A

2/3 curMma < d < 3/2 curma, (11)

A

Iroge CurMa — OlLl€eHKa CTaHIOapTHOI'O OTKJIOHEHMA KOHIUEHTpauuMm Kucjopona,
BHUMCIIAEeMAas IJiS I[IOCJIeIHMX WEeCTY MCIBITaHUM I10 (bopMyne

2
(V - KIN)
~ n i 0,5
curMa = [cyMMa —_— ] , (12)
i=1 n-1
roe V - IHOCJelOBaTeJIbHBIE BHAUEHMS KOHLUEeHTpaluy Kucijopola,
i IIOJIYYEeHHEIE B IIOCJIEOHMX IeCTUM MCIBITaHUAX,;
n==ao
2 A
Ecim ycioBue HepaBeHcTBa (11) He BrImoJHsAeTcsa u d < — cuUIMa,
3
TO MOBTOPSIT MCIBITAHMSA C YBEJMUYEHHEIM 3HaueHMeM d IO Tex IIop,
2 A
I0Ka He BHIIOJHUTCS yciyjoBue (11). Ecim d > — cuI'Ma, TO I[NOBTOPST

3



MCIBITAHUS C yMEHBIIeHHEM 3HaueHyeM d OO TeX [Op, [IOKa He BHIIOJIHUTCSHA
ycraoBue (11) (mopu sToM d He HOOJIKHO OBITH MeHee 0,2% 00.).

4.14.4.4. CxogumocTb MeTofda npu JoBepuTtensHon BepoAaTHOCTU 95% He fgorxHa npesbliwaTb 0,5% o6.

4.14.4.5. Bocnpon3BoaMMOCTb MeToAa Npu SOBEPUTENBHOM BEPOATHOCTM 95% He aomkHa npesbiwaTth 1,4
% 00.

4.14.4.6. YcnoBusa 1 pesynbTaTbl UCNbITAHUN PErMCTPUPYIOT B NPOTOKOMe, doopMa KOTOpOro npueefeHa B
npunoxexHuu 1.

4.14.5. TpeboBaHunsa 6esonacHoCTn

YCTaHOBKY Ans onpedeneHns KUCIOPOAHOro MHAEKca criedyeT noMelatb B BbITSXKHOM LIKad unv nog
BbITSXKHOW 30HT, 06ecneumBaoLLmii yaaneHue ra3oobpasHbix NPoAyKTOB ropeHnst 6e3 N3MeHeHns CKOpPOCTM MOToKa
B peakuuMoHHoW kamepe. Pabouyee MecTO onepaTopa [OJPKHO YAOBMETBOPSATb CAHUTAPHO-TUIMEHNYECKUM
TpeboBaHuam no NOCT 12.1.005.

4.15. MeToA aKkcnepvMeHTanbHOro onpegeneHnss CocoGHOCTM B3pbiBaTbCS M FOPETb NPU B3aMOAENCTBUM
C BOOOW, KNCNOPOAOM BO34yXa U APYrMMK BeLeCcTBaMm

4.15.1. Annapatypa

AnnapaTtypa, npumeHsemasa Ons onpedeneHns CcrnocoOHOCTM BeLLeCTB B3pbiBaTbCsA W rOpeTb Npwu
B3aMMOAENCTBUM C BOAOW, KUCIIOPOAOM BO3AyXa W APYr C ApYroM BKoYaeT B cebs cneaytomne anemMeHTsl.

4.15.1.1. TepmocTaT (3NEKTPUYECKUA CYLUUNbHBLIN LIKad) BMECTUMOCTbIO He MeHee 2 M3 C
TEPMOpPETYNATOPOM, MO3BOMSIOLWNMM NogaepKmBaTh MOCTOSIHHYKO TemnepaTtypy pabodven 30Hbl B guanas3oHe 25 -
100°C c norpeLuHocTbio He 6onee 1°C.

4.15.1.2. TepmoanekTpnyeckne npeobpasoBaTenv cpeaHeNHEPLMOHHbIE.

4.15.1.3. PeakumoHHble cOocyabl M3 KOPPO3MOHHOCTOMKOrO maTtepuana (Hanpumep, dapdopoBbie TUMMK
anameTpom 50 mm).

4.15.2. lNpoBegeHne ncnbiTaHnn

4.15.2.1. YcTaHaBnMBalT COOTBETCTBUE NCCNEQYEMbIX BELIECTB NAcNOPTHLIM AaHHbIM.

4.15.2.2. TpegBaputenbHble WCMbITAHUS BeLWEeCTB Ha CnocobHOCTb B3pblBaTbCA W ropeTb Mpu
B3aMMOAENCTBMN APYr C APYrOoM MPOBOAAT NyTEM KOHTAKTa Kannu, Kpuctannuka unu HebomnbLIOro Konuyectea
nopoLLKoobpasHoro BelecTBa C TakMM e KONMMYEeCTBOM APYroro BelwlecTBa UNM nogaden HecKornbKUX Kanernb
O[HOrO BelllecTBa Ha n3bbITOYHOE KonM4ecTBo (4o 1 cm3) Apyroro BeLlecTsa.

Ecnu npu 3aTOM nponcxoant aHepruiyHoe B3anmoaencTeme (B3pbiB UMM CaMOBOCMIaMEHEHWE) BELLECTB, TO
Takve BeLLeCTBa SIBMSHOTCS HECOBMECTUMbBIMMU.

4.15.2.3. Ecnv npu KOHTaKTe MarnbIX KONMYECTB BELLECTB He MPOMCXOAUT akTUBHOIO B3aMMOAENCTBUS, TO B
nocneaylLwmnx UCnblITaHUSAX NccneayoT ABYXKOMMOHEHTHbIE CMECU UCTbITYyEeMbIX BeLecTB B cooTHowweHun 10:10,
2:18 n 18:2 cm3 (006wum obbemom 20 cm3).

4.15.2.4. O6pasubl unccrieQyeMbiX BeLLeCTB MNOMELAlT B OTAENbHblE PEaKLUMOHHble  COCyapl,
YyCTaHaBMMBAKOT UX B TEPMOCTAT C 3aJaHHOM TEMMNEPATYPOr UCMbITAHUSA 1 BbigepxmBatoT B TedeHne (40+-10) muH
0O BblpaBHMBaHWS Temnepatyp uWccrnegyembiX BewecTB W paboyen 30HbI TepMocTaTa (OueHuMBaeTcsl Mo
NMoKasaHUsM TEepPMO3IEKTPUYECKMX npeobpasoBaTtenen: [Ba M3 KOTOPbIX WM3MEPSANT TemnepaTypbl B LEHTpe
0bpasuoB nccnegyemMblix BELLECTB, TPETUI - TeMMepaTypy paboyen 3oHbI TepmocTaTa).

4.15.2.5. 3a Temnepartypy UCNbITaHUA NPUHUMALIOT MOKa3aHUA TEPMO3NEKTPUYECcKoro npeobpasoBarens,
n3mepsioLLero tTemnepaTypy paboyen 3oHbI TepMocTaTa.

4.15.2.6. MNocne BbipaBHMBaHWS TemnepaTyp obpasuoB M paboyen 30HbI TepMocTaTa, pasHuua Mexay
KOTOpbIMUW HE JOIMKHA npeBbiwaTth 3°C, cMeLIMBaloT UCcCneayeMble BELLECTBA B OAHOM N3 peaKLMOHHbIX COCYO0B.

4.15.2.7. VicnblTaHne BELLECTB Ha CNOCOOHOCTb B3pbIBATLCS M TOPETH NPV B3aMOAENCTBMN APYT C APYTOM
ONNTCS He MeHee 2 4.

4.15.2.8. [1na kaxxgon cMecy NpoBOASAT MO TPy UCMbITaHWUSI NpK Kaxkaon ns temnepatyp: 25, 50 n 100°C.

TemnepaTtypa MCMbITaHWs He OOMKHa OblTb paBHOW TemnepaType WM3MEHEHMWSI arperatHoOro COCTOSIHUS
BeLlecTBa.

4.15.3. OueHka pesynbTaToB

4.15.3.1. Ecnn 3a Bpems He MeHee 2 4 TemnepaTtypa CMecu B KaXK4oM MCMbITaHnn yBenmuuTcsa He bonee
YyeMm Ha 5°C, TO BellecTBa CYATAIOT COBMECTUMbBIMU C TOYKM 3PEHUS NoXKapHOW BGe3onacHOCTU M AOoMyCcKaeTcs uX
COBMECTHOE XpaHeHue.

4.15.3.2. Ecnn TemnepaTypa CMecu TBepablX BELLECTB XOTS Obl B OQHOM UCMbITaHUKU yBENMYMTCA Gonee
yem Ha 5°C, TO ANA OKOHYATENbHOro BbIBOAA O COBMECTMMOCTU BELLECTB ONpPeaensitoT YCNoBUsSi TEMNNOBOro
CaMOBO3ropaHusl JaHHOW CMECMU.

B cnyyae BbISBNEHUS CMOCOGHOCTM [OaHHOW CMECU K TEensioBOMY CaMOBO3TOPaHWUIO  CUYATAKT
HeJoNyCTUMbIM COBMECTHOE XpaHeHMe nccneayembix BELLECTB.

4.15.3.3. YcnoBusa u pesynbTtatbl UCNbITAHUA PErMCTPUPYIOT B NPOTOKONe, doopMa KOTOpOro npuBedeHa B

npunoxexHun 1.



4.15.4. TpeboBaHusa 6esonacHoOCTU

B3anmMopencTBme HeKOTOPbLIX BELLECTB MOXET ObiTb OYypHbIM MM Aaxe B3pbIBOOMACHBLIM, MO3TOMY MpuU
NpPOBEAEHUN NCMbITAHUI HeobxoanMo cobntogaTb 0coby0 OCTOPOXHOCTL U PYKOBOACTBOBATLCA COOTBETCTBYHOLLEN
[OKyMeHTaumMen no TexHuke 6e30nacHOCTH, YTBEPXKOEHHON B YCTAHOBIIEHHOM NOpsiaKe.

TepmocTaT criegyeT YycTaHaBnMBaTb B BbITSXXHOM wWwkady. Paboyee MecTto onepatopa [OJPKHO
YyOOBNETBOPATb CaHUTapHO-TMrneHndecknum tpedosaHmnsam no FOCT 12.1.005.

4.16 MeToa akcrnepMMeHTasnbHOro onpeaeneHns CKOpoCTU BbIrOPaHUS XXUAKOCTEN

MeTon He MPUMEHMM AN UCTBbITAHUS XUOKOCTEN C KMHEMAaTUYeCcKon BsA3KocTbio bonee 1,5 x 10(-3) M2 X
c(-1) npn 20°C, naBneHmem HacbllWweHHoro napa 6onee 19,9 klMa npu 20°C, a Takke XnOKocTen, odpasyroLmnx Ha
NOBEPXHOCTM NPU rOPEeHUN TBepable NPOOYKTbI peakuuun.

4.16.1. Annapatypa

YcraHoBKka Ans onpefeneHnss MacCoBOM CKOPOCTU BbIrOpaHus XuakocTen (4ept.17) BknwoyaeT B cebs
cnefyroLmne anemMeHTbl.
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1— OCHOBaHHne; 2 — GfoK ropenok; 3 — ropenka; 4 — ceTyaToe orpaxaeHue; 5 — tenno-
CONMUPYIOLMA 3KPAaH € NepeaBXHBIMU LLITOPKAMKW; 6 — ypOBHEMEp; 7 — 3anpaBo4Has em-
KOCTb; 8 — BepxHas Kpbiwka; 9 — BuHT; 10 — wtyuep: 11, 18 — ruGkme wnanrm; 11 —
namepvrensHbiil 6nok; 13 — Tpy6ka; 14 — cmoTpoBoe okHo; 15, 19 — crakanbl; 16 — Tpex-
XOA,0BOA KPaH; 17 — HUXXHAN KPbILLIKA

HepT. 17

"Yeptex 17"

4.16.1.1. Habop ropenok BHyTpeHHuUM agmameTtpom 10,0(+0,1), 15,0(+0,1), 18,00(+0,15), 20,00(+0,15),
25,0(+0,2), 30,00(+0,25), 40,00(+0,25), 50,00(+0,25), 60,0(+0,3) mm, BbicoTon (50,0+-0,5) MM, TOMNMHON CTEHKM
0,5 _-0,1 MM, BbINOMHEHHbIX 13 cTanu Mapkn 12X18HIT no NOCT 5632.

4.16.1.2. brnok ropenok, cnyxawumn ansa 3akpenneHus ropenku B pabovem nonoxeHuu, cbopa nponuton
XWOKOCTU B CTakaH M YCTAHOBKWN CETYATOro orpaxaeHusl.

4.16.1.3. Cetyatoe orpaxgeHue Bbicoton (300+-2) mm 1 gnametpom (200+-2) MM, MU3rOTOBIIEHHOE U3
MeTannnM4yeckon cetkn ¢ pasmepom sideek ot 0,25 go 0,50 mm, npeaHasHayeHo Ons UCKITYEHUS BO3OENCTBUSA
NOTOKOB BO3yXa NPUTOYHO-BbITSXKHOW BEHTUNALUN Ha NPOLLECC ropeHust.

4.16.1.4. 3anpaBoyHas eMKOCTb BblCOTON 250 MM, BHYTPEHHUM AnaMeTpoM 45 MM, repMeTUYHO 3aKpbITas
TOPLEBBIMY KpbILLKaMW, BbIMONTHEHA M3 HEPXXaBEIKLLEN CTanu U CAyXWUT AN nogaepXaHus NoCTOSHHOIO YPOBHS
nccrnegyemMom XXMOKocTu B ropeske. 3anosiIHeHMEe eMKOCTU XUOKOCTbI0 NMPOM3BOOAT Yepe3 OTBEPCTME B BEPXHEN
KpblLKe. 3anpaBoYHasi EMKOCTb CoeMHEHa C U3MEePUTENbHBIM BrTOKOM MOKMM LwnaHrom. 1o BMOHTUPOBaHHOW B
BEPXHIOK KpbILWKY TpyOke B 3anpaBOYHY0 €MKOCTb MOCTynaeT Bo3gyx u3 atmocdepbl. KoHTponb 3a paboton
YCTaHOBKM OCYLUECTBMAOT BU3yanbHO Yepe3 CMOTPOBOE OKHO MO MOCTYMfEHUIO My3blpbkOB BO3dyxa B
3anpaBOYHY0 EMKOCTb.

MpumeyvaHune. [JonyckaeTcs B kKa4yecTBe 3anpaBOYHON €MKOCTU MPUMEHSTb CTEKISIHHBIA COCYA TakuX e
pa3vepoB.



4.16.1.5. [1BOMHOW Tennous3onupymowmn akpaH BbicoTon 460 MM, wupuHor 230 MM, pacnonoXeHHbIN
Mexay OfoKOM ropenok W 3anpaBOYHOM EMKOCTbi, CHabXeH NepeaBKHbIMWU LUTOPKaMW, 3aKpbiBaoLLMMM
OTBEpPCTME, Yepe3 KOTopoe MPOXOAUT COEAMHUTENbHbLIN LUMaHT OT HWXKHEW KPbIWKX 3arnpaBOYMHOM €MKOCTU K
roperke.

4.16.1.6. W3mepuTenbHbin Onok ans npeobpas3oBaHNA W3MEHEHUS [aBlieHUs B BepXHeM 4acTu
3anpaBOYHON €MKOCTW, MPOMOPLMOHANbLHOIO Macce BbIFOPEBLUEN XWAKOCTU, B 3MEKTPUYECKU curHan. 3anuch
CurHana OCyLLECTBIISOT 3NIEKTPOHHBIM MOTEHUMOMETPOM Kracca TOYHOCTU He Hwxke 0,5, wuprHa gnarpammHon
NEHTHI - He MeHee 250 MM. N3meputenbHbI Orok AormkeH dmkcmpoBaTtb noTepto maccebl (2 x 10(-6) - 1,5 x 10(-4) kr
X ¢(-1) N NMeTb rPagynpPOBOYHbLIN KO3MULMEHT NP MaKCUMaIrbHOW YyBCTBUTENBHOCTM He HWke 8,5 mm x r(-1).

4.16.1.7. YcTaHOBKY crnegyeT cuumTaTb NOArOTOBMEHHOW K paboTe M COCTOSHWE MPOBEAEHWUS UCMbITaHWM
YOOBNETBOPUTENBHBIM, €CMM MOMyYEeHHOE 3HAYeHWE MACCOBOM CKOPOCTM BbIFOpaHMs CTaHO4apTHOro BellecTBa
atunauetata (TOCT 22300) Ha ropenke anametpom 30 Mm coctaBnsieT (296+-25) x 10(-4) kr x m(-2) x ¢(-1).

4.16.2. lNpoBeneHne ncnblTaHUi

4.16.2.1. YcraHaBnNuBalOT COOTBETCTBUE UCCNEAYEMON XUAKOCTU NAcrnopTHbIM AaHHbIM. [lepen Havanom
UCNbITaHUS XUOKOCTb A0MKHa MMeTb Temnepatypy (20+-3)°C.

4.16.2.2. [poBepsldT repMeTUYHOCTb YCTaHOBKW, ANA Yero 3arnofHsAT 3anpaBOYHY0 EeMKOCTb U
COEQUVHEHHYIO C HEW ropesnky OUCTUNNMPOBaHHOW BOOOW, 3aKpbIiBAOT HANMBHOE OTBEPCTME BUHTOM W BKITHOYAKOT
n3MepuTenbHYy0 cnucteMy. Ha guarpamme gormkHa UKCMpOBaTbCA NpsiMas NyMHUA, napanfenbHas HanpaseHuo
OBWKEHUs1 NeHTbl noteHumomMeTpa. OTKIMOHEHVME KapeTknm MnoTEeHUMOMEeTpa OT 3TOM JMHUKM yKa3biBaeT Ha
HEeJOCTaTOYHYH0 FrepMETUYHOCTb YCTaHOBKW, KOTOPYIO CriedyeT yCTPaHUTb.

4.16.2.3. B cooTBETCTBUM C UHCTPYKUMEN MO 3KCNyaTauuym YCTAHOBKW OMPEedensioT rpagynpOBOYHbIN
KoadhpuUMEHT R nM3MepUTENBHON CUCTEMBI, KOTOPbIAN NPeAcTaBnsaeT cob0oM OTHOLEHME OTKIMOHEHMSI MOKas3aHUn
n3mepuTenbHOro npubopa K COOTBETCTBYIOLLIEN €MY NOTEPE MACChl XXMAKOCTU B rOpersike.

4.16.2.4. 3anonHAT 3anpaBoYHY0 EMKOCTb UCCEAYEMON XUOKOCTbIO U NPOBEPAT paboTy yCTaHOBKM MO
n.4.16.2.2. Ecnu uccnegyemas XvWOKOCTb MMeET AaBfeHWe napa Bbllle A0MNyCTUMOro, HabnwoaalTcs sBneHus,
nofgo6HbIe criyyato HapyLLeHUst repMEeTUHHOCTM 3anpaBoYHOM EMKOCTMN.

4.16.2.5. OnpegenstoT MacCoBY CKOPOCTb BbIFOPaHWUSA >XMUAKOCTU, ONS1 Yero COeAMHSIIOT 3anpaBoyvHYyHo
€MKOCTb C FOpesikol, yCTaHOBUB YPOBEHb XUAKOCTU B FTOPESiKE Ha BbICOTE ee cpes3a. B 3aBucuMMOCTM OT NpUHATOro
MeToaa onpefeneHnst CKOpocTy BbiropaHus (N.4.17.2 nnu 4.17.3) NpoBOAAT SKCNEPUMEHTLI HA OOHOWN ropesike unm
nocrnegoBaTenbHO Ha ropernkax pasHoro AvameTpa. 3aXUralT XUOKOCTb B rOperike OTKPbITbIM MiiaMeHeM WIn
3MNEKTPUYECKON Cnmparnbio. YCTaHaBNMBaloT CeTYaToe OrpaXaeHne 1 BKITYaT PermcTpypyroLLmin npmubop.

4.16.2.6. Ecnun npun pasropaHnm }XMAKOCTb BCKUMAET UM, pacLUMPASACh, NEpennBaeTCs Yepes Kpam ropenku,
TO Heob6x0OMMO NMPOU3BECTU MNMABHYI0 KOPPEKTUPOBKY YPOBHS XXUOKOCTU B ropesike, NOHW3UB ero Ha MUHMMarbHoe
paccTosiHMe, No3BonsioLlee yCTpaHUTb nepeyncneHHble Boille 3deKThI.

4.16.2.7. B npoTokore McnbITaHni OUKCMPYIOT NTaMUHAPHbBIA UNN NEPEXOOHBIN PEXUM FOPEHUS XKUAKOCTU.
JlamnHapHoe ropeHne o6blMHO HabnopgaeTca B ropenkax agvametpoMm MeHee 20 MM UM XapakTepuayeTtcs
OTCyTCTBUEM KOnebaHum u 3akpyumBaHus nnameHw. [lynbcupylollee ropeHue crneayeT KBanuduumpoBaTb Kak
nepexoaHoe.

4.16.2.8. WcnbiTaHne npekpawaioT nocrne TOro, Kak pPerncrpupylowmn  npubop 3admkcmpyeT
NPSIMOSNIMHENHBIN Y4aCTOK ANMHON He MeHee 1/3 AnvHbI LWKarkbl Noka3aHui pernctpupytoLlero npubopa.

4.16.2.9. lNpoBoasaT ele ABa napannenbHbIX UCMbITAHWUA Ha TOW Xe ropenke cornacHo nn.4.16.2.4 -
4.16.2.8.

4.16.3. OueHka pesynbLTaToB

4.16.3.1. MaccoByl CKOPOCTb BbIroOpaHusi Kaxxgoro ucnbitaHusa (m_i) B kr X mM(-2) x c(-1) BblMMCASOT Mo

dopmyne

3
4 x 10 x omera x JIemnbTa 1
m = ' (13)
i 2
om d x R x JenbTa Tay
roe oMera — CKOPOCTb IOBMXEHMS OMATPaAMMHOM JIEHTH, MM X C ;
(-1)
OenbTa 1 - HIpOoeKUus P SAMOJIMHENHOT'O ydyacTka oyarpaMMbl Ha OCb
abcumcc, MM;
d — BHYTPEHHMI IMaMEeTp TOPEeJIKM, MM;
R - I'PAaOyMPOBOUHEM KO3QIUIIMEHT, MM X T ;

(-1)
HenpTa Tay - OpOoeKUusa IPAMOJIMHENMHOT'O ydacTka oyarpaMMmel Ha OChb



opIOMHaT, MM.

BbluncneHms npoBogsaT ¢ TOMHOCTLIO A0 4-ro 3Haka nocre 3ansTon.

4.16.3.2. BbuncnsatoT cpegHee apudMeTnyeckoe 3HauYeHne CKOpoCTM _ BbiropaHust (m_i) No pesynbraram,
NOMyYeHHbIM NPU UCTBITAHUKN NCCIEeYEMOM XXUOKOCTM Ha roperke AaHHOro AnameTpa.

4.16.3.3. 3a CKOpPOCTb BbLIFOPaHMSA WCCHEQYEMOW >KMOKOCTUM MNPUMHMMAKOT CKOPOCTb BbIrOpaHuMs B
TypOyneHTHOM pexume, BbluMcnsiemyto no popmyne (24).

4.16.3.4. CxognmocTb MeToAa Npu AoBepUTENbHOM BEposaATHOCTM 95% He gormkHa npeBbiwaTh 15%.

4.16.3.5. Bocnpon3BogumocTb MeTofa npu AoBepuTenbHOW BeposaTHOCTU 95% He porkHa npesblwatb
23%.

4.16.3.6. YcnoBusa 1 pesynbTaTtbl UCNbITAHU PErMCTPUPYIOT B NPOTOKOMe, doopMa KOTOpPOro npueefeHa B
npunoxexHuu 1.

4.16.4. TpeboBaHunsa 6e3onacHoCcTn

YCTaHOBKY AN onpefeneHns CKOpoCTU BbIFOPaHUS XXMOKOCTU CnedyeT NoMeLlaTth B BbITSXKHOM Wwkad. Mpu
paboTe C TOKCMYHbIMU BeLLeCcTBaMM HeOOXOAMMO MPUMEHHATb COOTBETCTBYKOLLME MHOUBMAyalbHble CpeacTBa
3awmTbl. Paboyee mecto onepaTopa OOIMKHO YAOBRETBOPATb TpeboBaHnuam anekTpobesonacHoctn no FOCT
12.1.019 n caHnTapHo-rurneHn4eckmm TpedoeaHmam no FOCT 12.1.005.

4.17. MeToabl pacyeTa CKOPOCTM BbIrOpaHUS XUOKOCTEN

4.17.1. Ecnn n3BecTHbl NapamMeTpbl COCTOSHUS UCCNeayeMOn XNAKOCTH, Bxogdawme B popmynbl (14) - (23),
TO B 3aBMCMMOCTU OT MMELLMXCH AaHHbIX CKOPOCTb BbIropaHms (m) B NtoboM pexmme ropeHnst MOXHO BbIYUCTIUTD,
He NpoBOAA 3KCNEPUMEHTanNbHbIX NCCNEAoBaHNA, N0 hopMynam:

M Mo
m = ; (14)
d
M po HBO
m = ; (15)
d

11,795M noo M

F
m = ' (1e6)
dT
k
roe M - OeszpasMepHas CKOPOCTHb BHIOPAHMUSA;
MO — OMHaMMUecKasd BA3KOCTb [1apoB KUIOKOCTU Ipy TeMIepaTrype
KureHmd, H x ¢ x M ;
(-2)
PO — MIJIOTHOCTB IIapOB XMIOKOCTM IIPpM TeMllepaType KUIIEHUA, KI' X M ;
-3
HI0O — KMHeMaTudeckad BA3KOCTb 1apoB XMOKOCTM IpM TeMIepaType
KUIIEeHWHA, M2 X C ; €CJIM BeJIMUMHAa HI He M3BeCTHa, TO €€ BBUMCIIAKT
(-1)
no dopmysie
T
-8 k 1,5
HiO = 33,5x10 (— ) , (17)
M
F
M — MOJIEKYJIAPHad MaccCa XMOKOCTM, KI' X MOJIb ;
F -1
d - XapaKTepHBM pas3Mep 3epkKajla Iopdlley XUIKOCTU, M. Onpemensgercsa
KaK KOPpeHb KBaOPAaTHHEM M3 IJoWalM IIOBEPXHOCTM T OPEHMUSa; eCJu
omalb TOpeHMs uMMeeT QOopMy OKPYXHOCTM, TO XapaKTEPHEM pasMep
paBeH ee IOuaMeTpy. [lpM pacueTe CKOPOCTU TYypPOYJIEHTHOTO I'OPEeHUS

MOXHO npmHATL d = 10 M;



T — TeMlepaTypa KUIEeHUA XMIKOCTHU, K.
k

Mopsagok pacyeTa cnegyroLnii.
4.17.1.1. OnpenensioT pexum ropeHus no BenuuuHe kputepus MNanunes Ga, BblumMcnsemMoro no oopmyne

3 2
Ga = gd /Ho , (18)

TOe g - yCKopeHMe CBODOOIHOTO NameHMs, M X C
(=2)

4.17.1.2. B 3aBMCMMOCTU OT pexuma ropeHus BblUUCNSAOT Oe3pa3mepHyto CKOpOCTb BbiropaHus M. Ons
NaMVHapHOTIO peXxunma ropeHust:

6
Ga < 3x10 ; M = 10, 87AB, (19)

711 IIepexOOHOTO pexMMa I'OPeHM:

6 8 0,16
ecim 3,10 <= Ga < 4,8 x 10 , To M = ABGa , (20)

8 12 -3 0,48
eccim 4,8 x 10 <= Ga < 3 x 10 , 7o M = 1,67 x 10 ABGa . (21)

IO TypOyJIEHTHOT'O pexXuMa I'OpPEeHMUA:

12
Ga > 3 x 10 ; M = 0,114AB x xopeHb kyO. (Ga), (22)
2
M
0Ono
roe A = 0,570 + 0,773s; s = —m— ;
2
M n
F F
M - MoJslekyJfApHas Macca KUCJIOpona, KI' X MOJb ;
0 (-1)
n - CTEeXMOMETPMUYECKUN KOZQOMUMEHT KMCJIOPpOLa B pPeakLUM I'OPEeHUd;
0
n - CTexXMOMeTpMUeCKMM KO3QPMUMEHT XMUIKOCTM B pPeaKUMM TOPEeHMS.
F

MpumeyaHume. MNpn Ga < 4,8x10(8) ansa apomatudeckmx yrnesogoponos A = 1,45 npns <=0,9m A= 3,40s
-1,56 npns>0,9.

B - Oe3pa3MepHEM napamMerTp, XapaKTepu3yommi VHTEHCUBHOCTbD
MaCCOIlepeHOCa, BHEUMCIISEMEI 10 QopMyJie

(0,2320/r) - c(T -T )
k 0

H+c¢c (T -T)
e k 0

rome Q - HM3WLAadg TEemoTa CIOPAHMUA XUIOKOCTH, KIX X KII ;
(-1)



00
r = - 6e3pal3MepHOe 3HAUEeHMEe MaCCH KMcJopona, HeoOXOoOMMOTO
M n oya cropaHmsa 1 KI' XMOKOCTHU;
FF
¢} - m3obapHasd TEeIJIOEMKOCTb IMPONYKTOB TOpeHud (IpUHMMaeTCHd
PaBHOM TeNJIOEMKOCTHM Bo3IOyxXa ¢ = 1), xIx X KT x K ;
(-1) (-1)
T - TeMmIepaTypa OKpyXamolell cpensl, NpuHMMaemas paBHOM 293 K;
0
H - TemJioTa [HapoofpasoBaHMUA XUIKOCTM IPM TeMIepaType KUIeHUS,
KIX X KI ;
-1
ce - cpenHsasa mzo0apHas TEIJIOEMKOCTb XUIKOCTM B MHTepBajie oT T
no T . 0
K

4.17.2. Ecnn un3BeCTHbl KMHEMAaTMdeckasi BA3KOCTb Mapa WM MOneKynspHass mMacca uM Temnepartypa
KnneHuna mccne,qyelvloﬁ XNOKOCTU, TO CKOPOCTb Typ6yJ'IeHTHOFO ropeHuna BblYUCIAKOT C  UCNOJSIb30OBaHNEM
3KCMEepUMEHTanNbHbIX AaHHbIX MO opmyne

0,52
d
I
m = 0,168m ’ (24)
I 0,34
HIO
roge m — OJOKCIIEPVMMEHTAJIBHOE SHA4YEeHNe CKOpOCTHU BEI'OPAHMA B IIepexongHoOM
o pexrMe TOopeHus, IIOJIydYeHHOE 1o no.4.16.2.5.- 4.16.3.2,
KI' X M X C ;
(=2) (-1)
d - IramMeTp TIOpeJIKM, B KOTOPOM IIOJIyUeHO 3HaueHMe m , M.
I
o PexoMeHIOyeTCs MCIIOJIb30BaTh I'OPEJIKY ouameTrpoM 30 mMMmM. Eciu B
Topesnke nuaMetrpoM 30 MM HabIowmaeTcs JIJaMMHAPHBIM pexyuM I'OpeHud,

clenyeT IMIPMMEHSATH I'OpeJiky OOoJblero auameTrpa.

OTHocuTenbHasa norpeLHoCcTb pacyeTa no popmynam (16) n (24) He npesbiwaeT 21%.

4.17.3. Ecnn He M3BECTHbI KMHEMAaTU4YeCcKasl BA3KOCTb MapoOB UMM MOSMEKyNsapHas macca u TemnepaTypa
KMNeHns uccrnegyemom XMAKOCTU, TO OLeHKY CKOPOCTY BbIrOpaHUs NPOBOAAT B CeAyoLwweM Nopsiake.

4.17.3.1. HaxogsaT cKOpOCTb BblrOpaHus XWAKOCTU B ropenkax gnametpom 10, 15, 18, 20, 25 n 30 mMm
cornacHo nn.4.16.2.5 - 4.16.3.2. MNMonyyeHHble pe3ynbTaTbl 3aHOCAT B Tabn.14.

Tabnuua 14
InameTp CkopocTsh Pexum ropeHusa
TOpeJIKU BHITOPaHULA (BUByaJlbHOE 3 _
di, m _ HabmoneHue) gd i, m id i,
m i, M(4) x c(=-2)|xr x M(-1) x c(-1)
KI' X M(-2) X
c(-1)

4.17.3.2. BblumcnawT cpefgHee apudmetmyeckoe 3HadeHve (md) n ana BCeX WUCMbITAHWA, B KOTOPbIX
Habnoganock NaMUHapHOE ropeHue.



NpuMeuanmnme. OOLIUHO 3HaueHMA m _id i, B yCJOBMAX JIAMMHAPHOTO TOPEHMA
OIM3KM IO 3HAYEHUIO MJIM MOHOTOHHO yOBBalT C yBEJMUYEHMEM IMaMeTpa TI'OPeJIKNU.

18 ImepexomHOTO pexuMma TOPeHMSA XapaKTepPHO BO3pacTaHMe 3HaueHmit m id i.

4.17.3.3. Pe3ynbTaThl MCHOBEITAHMM, OTHOCAULMECS K I[IEPEeXOOHOMY pexXuMmy
TOpeHMus, B3aHOCAT B Tabn.l5 B Bume oyHxumit x i = 1g(gd i(3), vy i = lg
(m id i), x i(2), x 1 y 1 C TOYHOCTBK OO UETBEPTOI'O 3HaKa MOCJe 3amfaToM.

KonnyecTtBo aKcnepuMeHTanbHbIX TOYEK AOMMKHO ObiTb HE MEHee Tpex, B MPOTMBHOM Cry4ae MpoBOASAT
[OMONHNTESNbHbIE AKCNEPUMEHTLI cornacHo nn.4.16.2.5 - 4.16.3.2 B ropenkax gnameTtpom 6onee 30 mm.

Tabnuua 15
N /o (1) x 1 = 1lg(gd i(3) y i =1g x _1(2) x iy 1
(m_id i)
n n n 2
BuuMcigioT 1o crosbuaMm Tabn.l5 cymMmma X , cyMma y , CcyMmMa x
i=1 i i=1 i i=1 i
n B n B n
cyMMa X y U CpemHMe 3HaueHMsa X = cyMMma X /n, y = cymma y /n,
i=1 i i i=1 i i=1 i
TOe N - UMCJIO 3KCIEPUMMEHTAJIbHEX TOYEK, OTHOCHAIMXCH K [NePeXOIHOMY

pexrMy T'OpEeHMA.

4.17.3.4. BoluncngaoT napameTpsbl a u b no opmynam:

B n 2 B n
% cyMMa X - X cyMMa X Yy
i=1 i i=1 i i
Q= ; (25)
n 2 _ n
cyMMa X — X CyMMa X
i=1 i i=1 i
n 2 _ n
cyMMa X - X CcyMMa X
i=1 i i=1 i
b = . (26)
n _ n
cyMMa X y — X CyMMa y
i=1 i i i=1 i

4.17.3.5. OnpenensiT KMHEMATUYECKYIO BSI3KOCTb MAapOB MCCrieayeMon >Xuakoctu (Hio) B M2 x c(-1) no
dopmyne
-4 B abo0,5
Hio = 5,77 x 10 {[(md) /10 ] } (27)
JI

CKOpOCTb BbIroOpaHusi BbIMUCASIOT No hopmyne (24).
OTHocuTenbHasa NorpeLlHoCcTb MeToda oueHku no nn.4.17.3.1 - 4.17.3.5 - He 6onee 30%.




4.18. MeTop, akcnepuMeHTansHOro onpeaeneHns koadpduumeHTa AbiMoobpa3oBaHUsA TBepAbIX BELLECTB U
Martepuanos

4.18.1. Annapatypa

YcraHoBKa Ana onpegeneHus koadpduumeHTa gbimoodpasoBaHus (4ept.18) BknodaeT B cebsi cneaytowime
3NEeMEHTHI.

400

800

1 — kamepa cropanma; 2 — aepxarenb 06pa3ua; 3 — OKHO U3 KBap-
ueBoro crekna; 4, 7 — KnanaHbl NpoAayBKK; 5 — NPUEMHUK CBETa;

6 — KaMmepa U3MepeHuid; 8 — KBapLeBoe CTeKno; 9 — UCTOYHUK CBe-
Ta; 10 — npeaoxpanuTensHaa membpana; 11 — BeHTunaTop; 12 —
HanpaenfAoWMiA Kosbipek; 13 — 3ananbHad ropenka; 14 — Bknagbiw;
15 — anekTpoHarpeBaTesibHas NaHenb

Yepr. 18

"YepTex 18"

4.18.1.1. Kamepa cropaHus BMectumocTblo 3 X 10(-3) M3, BbINOMHEHHas M3 HepXXaBelLlen cranu.
BHYTpeHHsI1 NOBEPXHOCTb KaMepbl TEMnoM3onupoBaHa acboCUNUTOBLIMU MAUTaMK TomwmMHon 20 MM M NOKpbITa
antoMuHmeBon donbron TonwmHon 0,2 mMm. B kamepe cropaHusi yCTaHOBIMEHbI 3nekTpoHarpesaTtensHas naHesns u
aepxaTenb obpasua. OnekTpoHarpeBaTenbHylo naHenb pasmepamu (120 x 120) MM MOHTUPYIOT Ha BEPXHEN
CTEeHKe kamepbl nog yrnom 45° K ropusaoHTanu. OnekTpocnuparnke NaHenu U3rotaBnvMBaeTCa U3 MPOBOJSIOKM MapKu
X20H80-H (FOCT 12766.1) gnameTtpom 0,8 - 1,0 mm.

OepxaTenb obpasua pasmepamum (100 x 100 x 20) Mmm KpensT Ha ABepLe Kamepbl cropaHusa. B aepxatene
YyCTaHOBIMEH BKnagpiw n3 acbocunuta pasamepamu (92 x 92 x 20) MM, B LIeHTpe KOTOpOro nmeeTtcs yrnybneHne ans
pasmelleHns Nododkm ¢ obpasuom (yrnybneHue BO BKNagpllle OOMMKHO ObiTb Takum, 4TOObI HarpeBaemas
noBepXHOCTb obpasLia Haxoauack Ha paccTosHnM 60 MM, OT SreKkTpOHarpeBaTenbHOM NaHenm).

Hap pepxatenem obpasua yctaHOBMeHa 3ananbHas rasoBas roperka, npeacrasnstowas cobon Tpyoky 13
HepxaBeloLLen ctanu BHyTpeHHUM gnameTpom 1,5 - 2,0 mm.

B kamepe cropaHus umetoTcs BepxHee U HuxHee oTBepcTus cedeHnem (30x160) mm, coeguHsiowme ee ¢
Kamepon nsaMmepeHun.

4.18.1.2. Kamepa uamepeHun pasmepamm (800x800x800) MM, M3roTOBrEHHAs M3 HepXaBelLen cTanu,
UMeeT B BEpPXHEWN CTEeHKe OTBEPCTUS AN BO3BPATHOrO KranaHa npoayBKW, UCTOYHUKA CBETa U NpeaoxpaHUTensHON
MemMbOpaHbl. Ha GOKOBOW CTeHKe Kamepbl YCTaHOBIMEH BEHTUNATOP C 4acToTon BpaweHus 5 c(-1). Ha nepeaHen
CTEHKe KaMepbl MMEETCHA ABepua C YNIOTHEHWEM M3 MAMKOW pe3uHbl MO nepumeTpy. B AHuMWE kamepbl OOMKHbI
ObITb OTBEPCTUSA ANsi NPUEMHUKa CBETA M BO3BPATHOIO KnanaHa NpoayBKy.

4.18.1.3. doTomeTpunyeckaa cuctema, COCTOALLAA U3 UCTOYHMKA M NpUeMHuKa cBeTa. McTouHuK cBeTa
(renuin-HeoHOBbIN Nasep MOLLHOCTLIO 2 - 5 MBT) kpenat Ha BepXHeW CTEHKe Kamepbl M3MEPEHUIA, NPUEMHUK CBETA
(cdboToamoa) pacnonoxeH B gHuLWE Kamepbl. Mexay MCTOYHMKOM CBeTa M KaMepon U3MEpEeHWUn yCTaHaBrMBaKOT
3aLUUTHOE KBapLIEBOE CTEKIO, HAarpeBaeMoe anekTpocnupanbto 4o temnepatypsl 120 - 140°C.

doToMeTpuyeckas cuctema AormkHa obecneunBaTb U3MepeHne CBETOBOrO NoToka B paboyem AmanasoHe
cseTtonponyckaHnus oT 2 8o 90% c norpewwHocTblo He 6onee 10%.

4.18.2. MNoparoToBka obpasLioB

4.18.2.1. Onsa ucneitaHun rotoeat 10 - 15 obpasuoe uccnegyemoro matepuana pasmepomM (40x40) mm u
hakTMyecKkon TOMNLMHON, HO He Gonee 10 MM (4ns obpa3uoB NeHonnacTtoB AonyckaeTcs TonwuHa Ao 15 mm).



JlakokpacoyHble U MNNEeHOYHble MOKPLITUS UCMbITLIBAOT HAHECEHHbIMU Ha Ty e OCHOBY, KOTopas MpuHATa B
peanbHOW KOHCTpyKumMu. Ecnu obracTb NpuMMEHEeHMst NakoB M KpPacoK HEeW3BecTHa, TO WX MCMbITbIBaOT
HaHeCeHHbIMW Ha antoMUHUEBYO honbry TonwmHon 0,2 Mm.

4.18.2.2. MNMoprotoBneHHble 06pasLbl Nepea UCMbITAHUAMU BbiAEPXKMBAOT Npu TemnepaType (20+-2)°C He
MeHee 48 4, 3aTeM B3BELUMBAKOT C NOrpeLlHocTbio He 6onee 0,01 r. O6pasupbl OIMKHBI XapaKTepmn3oBaTb cpeaHue
CBOWICTBa Mccnegyemoro marepvana.

4.18.2.3. TlpoBepKy pexxMumMoB paboTbl YCTAHOBKM NPOBOAAT C MOMOLLbIO CTaHA4apTHOro obpasua, onvcaHve
KOTOPOro npmeegeHo B npunoxeHun 9. MNpu 3ToM 3HaveHns koadpdpumumeHTa asimoodbpasoBaHus (D_m ) gormkHo
ObITb B Npeaenax:

pexum TrneHus (6es ninunmpytowero nnamenn) D_m = (360+-20) M2 x kr(-1);

pexvm ropeHus (c uHuumupyowmm nnameHem) D_m = (120+-8) M2 x kr(-1).

4.18.3. lNpoBegeHne ncnbiTaHnn

4.18.3.1. UcnbiTaHne o6pasLoB NPoOBOAAT B ABYX pPeXuMMax: B pexume TIEHUS U B PEeXUMe ropeHust C
UCnonb30BaHMEM ra3oBow ropernku (anuHa nnamexu ropenkm 10 - 15 mm).

4.18.3.2. BkniovyatoT 3EKTPONUTaHNe YCTAHOBKM B TaKOM pexume, YToObl MAOTHOCTL TEMMOBOro NOTOKa,
nagatowlero Ha obpasel, coctasnsana 35 kBT x M(-2). KOHTponupytoT NNOTHOCTbL NafatoLlero TEMMOBOro NoToka ¢
NMOMOLLbIO TEMMONPUEMHUKA TUNa 'opaoHa ¢ norpeLlHoCTb0 He 6onee 8%.

4.18.3.3. Bknwo4aloT UCTOYHMK W MPUEMHUK CBeTa. YCTaHaBNMBalT HavanbHOe  3HayeHue
CBETOMPONYCKaHWsl, COOTBETCTBYHOLLEE BeEpPXHEMY Mpedeny W3MepeHund perncrpupylowlero npubopa u
npuHumaemomy 3a 100%.

4.18.3.4. lNoaroToBneHHbI 06pa3el; NOMELLAOT B NIOA0YKY U3 HepxxaBetowwen ctanu. OTKpbiBaloT ABepuy
Kamepbl cropaHus n 6e3 3agepXkku yCcTaHaBnMBAKOT NOAOYKY C obpasuoMm B AepxaTernb, nocrie 4ero aBepuy
3aKpbIBatoT.

4.18.3.5. UcnbiTaHne npekpaLLatoT Npy AOCTMKEHUN MUHUMATbHOIO 3HAa4YEHUSI CBETOMPOMYCKaHUS.

B cnyyae, korga MMHMManbHOE 3HayeHue CBETOMPOMyCcKaHUsA BbIXOOAUT 3a npenensl pabodero guanasoHa
NN HaxoauTcs BOMM3W ero rpaHul, OOoMycKaeTcsl yMeHbluaTb ANWHY MNyTW Nyda cBeTa (paccTosiHue mexay
WCTOYHMKOM M MPUEMHMKOM CBETa) MO0 U3MeHATbL pa3Mmepbl ob6pasLia.

Mpu wucnbiTaHMAX B pexume TneHus obpasubl He [JOMKHbl caMoBOCnnameHsitbesd. B crniyyae
camoBocnnaMeHeHus obpasua nocrnenyrolme UcnbiTaHus NPOBOAAT MPU YMEHbLUEHHOM Ha 5 KBT x M(-2) 3HavyeHunn
NAOTHOCTU TEMNMoBOro MoToka. [NOTHOCTE TEMMOBOro MOTOKAa CHWXKAKT [0 TexX Mop, Moka He MpekpaTuTcs
camoBocnnaMeHeHve obpasua Bo BpeMS UCMbITaHUS.

4.18.3.6. o OKOHYaHWMM UCMbITAHMSA NOAOYKY C OocTaTkamu obpasua BbIHUMAKT U3 Kamepbl CropaHus.
YCTaHOBKY BEHTUNMPYIOT B TeyeHne 3 - 5 MUH, HO He MeHee, YeM TpebyeTcs AN OOCTMKEHUSI LCXOOHOIO 3HA4YEeHUs!
CBETOMPONyCKaHUs B KaMepe U3MepeHni.

I'IpumeanMe. B Cny4yae, Korga He [OOCTUraetcda HadallbHOe 3Ha4deHume CBEeTonponyCckaHuA, 3alUTHbIe
CTeKna CbOTOMeTpMHeCKOVI CUCTEMbI NpoTUparT TaMMnOHOM W3 MSITKOM TKaHW, Crerka CMOYEHHbIM 3TUMOBLIM
CnMpTOM.

4.18.3.7. B kaxxgom pexxume UCnbITbIBAKOT MO NsiTb 06pasLoB.
4.18.4. OueHka pesynbTaToB
4.18.4.1. KoadhdbuumeHT abimoobpasoBaHus (D_m) B M2 X Kkr(-1) BbIMMCASAOT No oopmyne



1 — croiika; 2 — aneKkTpu-
Yeckasi papualnoHHas na-
Henb; 3— pamka aepXxartensa
abpasua: 4 — BbITSDKHOMW
20HT; 5 — 3ananebHan ro-
penka

Yepr. 19
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min

roe V - BMECTHMMOCTL KaMeph U3MepeHus, M3;
L - IJIMHA NyTKU Jiyda CBeTa B SBaIbBIMJIEHHOM cpene, M;
m - Macca obpasua, KI';
T, T — COOTBETCTBEHHO B3HAUEHMS HAUAJIBHOTO M KOHEUHOTO
0 min CBETONPONYyCKaHUI, $.

"YepTex 19"

4.18.4.2. Ina Kaxgoro pexvMa UCnbITaHUA onpeaensoT KoadpduumeHT ObIMoobpasoBaHus Kak cpegHee
apudmeTnyeckoe no pesynstatam NATU UCMbITaHWUN.

3a koadhpuUMeHT ObIMOOOPa3oBaHWst WCCedyeMoro martepuana MpuHMMaloT Oorbliee 3HayYeHue
KoacpduumeHTa AbiMoobpas3oBaHms, BbIYUCIIEHHOE AN ABYX PEXMMOB UCTbITAHUS.

4.18.4.3. CxoaMMoCTb M BOCNPOM3BOANUMOCTb MeToAa Npu AoBepuTernbHOM BeposaTHOCTM 95% He aormkHa
npesbiwatb 15%.

4.18.4.4. YcnoBusa u pesynbTtatbl UCNbITAHUA PErMCTPUPYIOT B NPOTOKONe, doopMa KOTOpPOro npuBedeHa B
npunoxexHuu 1.

4.18.5. TpeboBaHunsa 6esonacHoOCTU

YcTaHOBKY ANns onpegeneHns koaddduumneHta abiMmoobpasoBaHMs HEOOXOOMMO MOMELLATb B BbITSXKHOM
wkadg. Paboyee mecTo onepatopa AOMKHO YAOBNETBOPSATbL TpeboBaHuaM anekTpobesonacHoctn no [OCT
12.1.019 n caHuTapHo-rurneHnyvecknm TpedosarHmam no NOCT 12.1.005.

4.19. MeToa akCnepuMMeHTarnbLHOro onpeaeneHus NHaekca pacnpoCcTpaHeHns nnaMmeHu

4.19.1. Annapatypa

YcraHoBKa [Anisi onpedeneHnss MHOeKca pacnpocTpaHenust nnameHu (4eptr.19) Bknovaer B cebds
cnegyoLwme anemMeHThl.

4.19.1.1. OnekTpuyeckas pagnaunoHHasi NaHenb, COCTOsILLAs U3 KepaMUYeCKon MnuTbl, B Nasbl KOTOPOW
YNOXeHbl cnupanu u3 nposonokn mapkn X20H80-H. [MapameTpbl cnvpanen (guameTp, Lwar HaMOTKW,
3MeKTpPUYECKOe COMPOTUBIIEHNE) OOMKHbI ObITb TaknMu, YTOObLI MPM paBHOMEPHOM pacnpegerieHMn cnupanen no
NMOBEPXHOCTM KepamMMYeCKOW MnTbl CyMMapHas notpebnsemas MOLWHOCTb He npeBbiwana 8 kBT. Kepamunyeckas
nnuTa 3akpenrneHa B Tenso3NeKTPOM30NMPOBaHHOM KOPMyce, UMELWEeM OTBEepCTUA ANs KpenneHus K CTOoMKe



npubopa M KOMoAKY MOAKIIOYEHNS JNEKTPUYECKOro nuTaHud. [ns yBenMyeHus MOLUHOCTUM WMHGPAKPaCHOro
U3NyYeHNss N YMEeHbLUEHUS BMMSHUS MOTOKOB BO3Ayxa nepen KepaMU4eckon NAMTOM YCTaHOBIEHa ceTka U3
»Kapornpo4Hown cTanu.

4.19.1.2. depxaTenb obpasua, COCTOSALMN N3 NOACTABKU U paMKku. PamKy 3akpennsalT Ha NOACTaBKe Tak,
4yTOObI NIIOCKOCTL Obpasua MaTepuana, yCTaHOBIIEHHOIO B HER, Obina HakmnoHeHa nog yrnom 30° OT BepTMKanu B
CTOPOHY paguaunoHHon naHenu. [epxatens obpasua ycTaHaBnMBalOT Tak, YTOObI paccTosHue OT Kpas obpasua,
OrpaHMYEHHOro PaMKon, 40 CETKN paavMaLVoHHON NaHenm coctaensano 70 mm.

BokoBas MOBEPXHOCTb paMKM WMEET KOHTPOSibHble geneHust 4depe3 kaxable (30+-1)  mMm,
NPOHYMEpPOBaHHbIE OT HYNEeBOro 4O AEBATOrO.

4.19.1.3. BbiTsbkHOM 30HT pasmepammn (360x360x700) MM, yCTaHOBMNEHHbIN Hap OepxaTtenem obpasua,
cnyxuT ana cbopa v yganeHusi npogyKToB ropeHus.

4.19.1.4. TepmoanekTpuyeckun npeobpasosartens AuameTpoM anektpogos 0,5 MM ans 3amepa
TemnepaTypbl NPOAYKTOB FOPEHUS B LLEHTPE CEYEHUS CYXXEHHOW YacTu BbITSHXKHOTO 30HTa.

4.19.1.5. 3ananbHas ropenka, yCTaHOBMEHHAsl Nepen pagvauMoOHHOM MaHernblo Takum obpasom, 4ToObl
pacctosiHne OT TPyOKM ropenku, HaxoAsLeWncss HanpoTWB cepeauHbl HYNeBOro yyactka, A0 MOBEePXHOCTU
ucnbiTbiBaemMoro obpasua coctaensno (8+-1) MM, a ocn NATM OTBEPCTUN ObINN OPUEHTMPOBAHLI MO HOpManu K
noBepxHocTn obpasua. [Ans crabunusaumm 3ananbHOro MraMeHn ropesika WMMeeT OOHOCMOWHbIA 4exon u3
MEeTanM4Yeckon CETKM.

B nonoxeHun "KOHTPONbL" ropesnky BbIBOAAT 3a Kpan paMKu.

4.19.1.6. Bnok NuTaHUA, COCTOALMN N3 ABYX PEryNIATOPOB HANPSKEHUS C MaKCMMasibHbIM TOKOM Harpy3sku
He MeHee 20 A u perynupyemMbiM BbIXOAHbIM HanpskeHneMm ot 0 go 240 B.

4.19.1.7. CekyHOOMEp C NOrpeLUHOCTbI0 n3mepeHus He 6onee 1 c.

4.19.2. MNoagroToBka K UCMbITAHNAM

4.19.2.1. ina ncnbiTaHuin rotoBaT 5 06pasuyos muccrnegyemoro matepuvana gnvHon (320+-2) MM, LWMpUHOn
(140+-2) MM, dhakTU4eckon ToNWwmMHOW, HO He Bonee 20 mM. OTAenNoYHbIE N OBNNLIOBOYHBLIE MaTepuarnbl, a Takke
NakoKpacoyHble M MMEHOYHbIE MOKPbITUS WUCMbITbIBAOT HAaHECEHHbIMU Ha Ty e OCHOBY, KOTOpasd MnpuHATa B
peanbHON KOHCTPYKLNN.

4.19.2.2. OOpa3subl KOHOMLUMOHMPYIOT B rnabopaTopHbiX YycrnoBusx He meHee 48 4. OHM  [OIDKHbI
XapaKTepusoBaTb CpeaHue CBOWCTBA MCCIeQyeMoro Matepumana.

4.19.2.3. PerynupytoT pacxoa rasa 4epes 3anarnbHylo ra3oByl0 ropernky Takmm obpas3om, 4ToObl BbicOTa
A3bIYKOB MNnameHn coctaenana (11+-2) mm. lMocne 4ero 3ananbHyl TOPENKy BbIKIOYAT M NepeBoasT B
NnosioXXeHne "KoOHTPOosb".

4.19.2.4. YcraHaBnMBalT nepeq paguaunoHHOW NaHenbko B paboyee nonoxeHwe gepxatenb obpasua ¢
3aKkpenneHHown acboLeMeHTHON NAUTON, B NEPBOM KOHTPOMbHOM OTBEPCTUM KOTOPOW HaxoauTcs AaTyuk TennoBoro
noTokKa.

4.19.2.5. HarpeBatoT pagnaLnoHHyIo NnaHernb, obecneymsas NnOTHOCTb TENMOBOrO NOTOKA B CTALMOHAPHOM
pexvme Ans nepBo KOHTPONbHOM Toukn (32+-3) kBT X M(-2). MNMNOTHOCTL TEennoBOro MOTOKa KOHTPOMUPYHOT
[aTtymMkom Tuna FopaoHa ¢ norpeLlHocTbo He 6onee +-8%.

I'IpumeanMe. CuuTatort, 4to paanaunoHHaA naHesnb Bblla Ha CTaLI,VIOHaprIﬂ pexXum, ecrnin nokasaHuA
[aTynka TENNOBOro NOToka AOCTUraloT 3a4aHHOW BENUYMHBI U OCTaOTCA HEM3MEHHbLIMU B TeYeHne 15 MUH.

4.19.2.6. lMepecTaHOBKOW JdaTyMka B criegyloluMe KOHTPOMbHble OTBEPCTUS acbouemMeHTHOW NnuThl
perncTpupytoT npocdunb nagaroLwero TEensoBOro notoka BAOMb MOBEPXHOCTM obpasua. Bo BTopon n TpeTben
TOYKax OH JOImKeH ObITb paBeH cooTBeTCcTBeHHO (20+-3) 1 (12,0+-1,5) kBT x M(-2).

4.19.2.7. Tlo OKOHYaHUW 3aMepoB YPOBHEN TEMMOBbLIX MOTOKOB AaTyYMK CHUMAKT W MPUCTYNaKT K
onpeaeneHunio TennoBoro koadduumeHTa yctaHoBkM (6eTta), xapakTepusytoLlero KonmyecTso Tenna, noasoaMmMoro
K NoBepxHOCTN obpasLa B eanHULYy BpeMeHU U HeobxoaMMOro Ans NoBbILIEHUs TeMnepaTypbl AbIMOBbIX ra30B Ha
1°C. Onsa astoro nepen acboueMEHTHOW NMAWTON YCTaHABMMBAKT LUENEBYHO KannOpOBOYHYK rasoBYK TOPEIKY.
MepeBoasaT B paboyee MOMOXEHWE U BKMKOYAIOT 3anasibHyto ra3oByo rOperky, permcTpmpys yepes 15 MyuH ropeHus
TemnepaTypy (t_0) B BbITSXKHOM 30HTE. 3aTeM 3auraloT LLeneBylo KannbpoBOYHYKO FOperkKy, perynupysa nogadvy
rasa c pacxogom (0,030+-0,001) n x c(-1). Yepes 10 MyH ropeHus peructpupytoT Temnepatypy (t_ 1) B BbITS>KHOM
30HTE.

TennoBown koacprLMEHT ycTaHOBKM (6eTa) BbIMMCASIOT No dopmyne

aQ
bera = —m, (29)



Tme g - yIejbHas TelJoTa CropaHusa rasa, KIX x JI ;
(-1)
Q - pacxonm rasa 3amnajibHOM TOpeJiKM, JI X C
(-1)

B kayectBe TennoBoro koadpuuneHTa YCTaHOBKM NPUHMMAKOT CpefgHee apudgMeTUyecKkoe pesyrnbTaToB
NSATU KanMOpPOBOYHbIX UCMbITAHUNA.

4.19.2.8. TpoBepKy pexxMumMoB paboTbl YCTAaHOBKM NPOBOAAT C MOMOLLbI CTaHA4apTHOro obpasua, onvcaHve
KoToporo npueegeHo B npunoxeHun 10. MHaekc pacnpocTpaHeHnst nnameHn cTaHgapTHoro obpasua gormkeH 6biTb
18,4+-1,5.

4.19.3. lNpoBeaeHne ncnbiTaHnn

4.19.3.1. MNepen npoBegeHNEM KaXKO0ro UCTbITAHWMSA KOHTPOMMPYIOT NIIOTHOCTb TEMNMOBOIO NOTOKa B NEPBON
KOHTPOnbHOM Touke no nn.4.19.2.3 - 4.19.2.5.

4.19.3.2. loaroToBreHHbIM K UCMblITaHUAM obpasey, MaTepuana ycTaHaBnuBalT B AepXaTeflb U Ha
NnoBepxHOCTb 0bpasLia HaHOCAT pucku ¢ warom (30 +- 1) mm.

MpumeyaHue. MaTepumansl TONLWMHOMK MeHee 10 MM UCMbITLIBAIOT C NOASOXKKOM N3 acOOLEMEHTHOM NMUThI
pasmepamu (320 x 140 x 10) mm.

4.19.3.3. 3axuratoT 3ananbHyo ropenky u nepeeogat ee B paboyee nonoxeHue.

4.19.3.4. 3ameHsiloT JdepxaTenb ob6pasua, WCNOnb3yeMbl Afs KOHTPOMs TEnnoBbiX MNOTOKOB, Ha
AepxaTternb ¢ uccnegyembiM obpasuom 3a Bpems He 6ornee 30 c.

4.19.3.5. VcnblTaHne AnNWUTCA OO MOMEHTa MNpekpaweHUs pacrnpoCTpaHEeHUs MnfnaMeHu no NnoBepXHOCTU
obpasua. B npouecce ucnblTaHnsi onpeaensioT:

BPEMS OT Ha4yana ucnbiTaHUs O MOMEHTa NPOXoXaeHUs DPOHTOM NaMeHU HyrneBon OTMETKM Tay_o, C;

BPEMS MPOXOXAEHMS (DPOHTOM MiaMeHMu i-ro ydactka noBepxHocTu obpasua (i = 1,2, ... 9) Tay_i, c;

paccTosiHue |, Ha KOTopoe pacnpoCTpaHuICcsa PPOHT NIamMmeHn, MM;

MakcumarnbHyl TeMnepaTtypy ObIMOBbIX ra3os t_max, °C;

BPEMS OT Ha4yana MCnbITaHWsi 0O AOCTWXEHUS MakcumarnbHOW TemnepaTypbl Tay_max, C.

4.19.4. OueHka pesynbTaToB

4.19.4.1. [Insa kaxgoro obpasua BbIYUCIIAIT MHAEKC pacnpocTpaHenusa nnamenu (1) no popmyne
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- To (tmax“‘""to)(':max—“fo)( | —I"O’QZ Z

[==1
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CpenHee apudmeTmdeckoe 3HavyeHue wHaekca 5 wucnbiTaHHbIX 00pasLoB MNPUHUMMAKT 3a WHAOEKC
pacnpocTpaHeHnsl NiameHn uccrnegyemoro matepuana.

4.19.4.2. CxoaMmMoCTb M BOCNPOM3BOANUMOCTb METOAa Npu AoBepUTENbHON BeposATHOCTU 95% He aormkHa
npesbiwatb 25%.

4.19.4.3. YcnoBusa v pesynbTtatbl UCNbITAHUA PErMCTPUPYIOT B NPOTOKONe, doopMa KOTOpPOro npuBedeHa B
npunoxenunm 1.

4.19.5. TpeboBaHusa 6esonacHoOCTH

Bo Bpemsi wucnbiTaHMA MaTepuanoB M TapuUPOBKM YCTAHOBKW CrieayeT BKIOYaTb NPUHYOUTENbHYHO
BEHTUNSALMIO MOMELLEHUS, NP1 3TOM CKOPOCTb BO3AYLLHOIO NOTOKa He AormkHa 6biTb 6onee 0,35 m x ¢(-1). Paboyee
MEeCTO onepaTtopa LOSMKHO YAoBneTBopaTb TpeboBaHusaM anekTpobesdonacHocty no NMOCT 12.1.019 un caHuTapHo-
rmrneHndecknm Tpebosarmam no FOCT 12.1.005.

4.20. MeToa SKCNepuUMEHTanbHOro onpeaeneHus nokasaTtenst TOKCUYHOCTM MPOAYKTOB ropeHus
NnonMMepHbIX MaTepuarnos

4.20.1. AnnapaTtypa

YcraHoBKa [Ons onpefeneHus nokasatens TokcudHocTu (4epT.20) BknoyaeT B cebs cregywowime
3MNEMEHTHI.

q
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1990... 1300

1
1 — kamepa cropaHus; 2 — gepxarens o6pasua; 3 — anekTpoHarpe-
BaTENbHbIA NANyYaTenb; 4 — 3aCNOHKN; 5, 18 — nepexo/Hble pyKaRa;
6 —cr cekuns A kamepbl; 7 — aBepua

; 8 — cekuns iA xamepsl; 9,
15 — wryuepel; 10 — TepmomeTp; 11 — KNeTKa AN NOAOCMBITHBIX XMW=
BOTHbIX; 12 — 13 — npe,
14 — BenTnaTop; 16 — peanHosas Npoknaaka; 17 — wianax NpoRYBKN

YepT. 20
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4.20.1.1. Kamepa cropaHuss Bmectumoctbto 3 x 10(-3) M3, coeaMHeHHasi C 3KCMO3WLMOHHOW KaMepoMn
nepexoaHbIMX pyKaBamu, BbINOSIHEHA M3 NIMCTOBOW Hep)kaBelllen ctanu TonwuHon (2,0+-0,1) mM. BHyTpeHHsis
MOBEPXHOCTb KaMepbl CropaHusi M30nupoBaHa acbouemeHTHbiMM nnuTammu TonwmHon 20 mm. B kamepe
YCTaHOBMEH 3KPaHWPOBAaHHBIN 3MeKTpoHarpeBaTenbHbln nanydatens pasmepamu (120x120) mm 1 gepxatens
obpasua pasmepamn (120x120x25) mm. Wsnyvatene npeactaenseT cobov  HarpeBaTenbHYyK chnvparnb,
pasMelleHHylo B Tpybkax W©3 KBapueBOro CTekna W pPacrosioXEeHHYH nepeq CTanbHbIM - MOAMPOBAHHbLIM
oTpaxarternem C BoadHbiM oxnaxaeHnem. OH 3akpenfneH Ha BepxHeW CTeHke Kamepbl nog yrnom 45° «k
ropusoHTanun. Cnupane usnyvarensa conpotusneHuem (22,0+-0,1) Om nsrotoeneHa M3 npoBonoku mapku X20H80-
H (TOCT 12766.1) puametpom (0,9+-0,1) MM. OnekTponuTaHWe wsnyyatens perynumpylor ¢ MOMOLLbIO
TpaHcchopmMaTopa 1 KOHTPONMPYHOT MO NoKa3aHUsAM BOfIbTMETPA C MOrpeLLHoOCTLI0 He Gonee 0,5 B.

HepxaTenb obpasLa BbINOMHEH B BMAE METANIMYECKOW paMKW, B KOTOPOW 3akpensieH acOoueMeHTHbIN
nogooH. lMogmoH umeeT yrmybneHve ans pasmelleHunst Bknagellwa c obpasuom MaTepuana. Harpeaemas
NMOBEPXHOCTb 0Opasua M NOBEPXHOCTb 3MEKTPOHArpeBaTeNnbHOIO U3nyyatensd napannerbHbl, pacCTOosHUE MexXay
HUMK paBHO 60 MM.

Ha GokoBoW CTeHke Kamepbl CropaHus MMeeTCsl OKHO W3 KBapLeBOro cTrekna pAans HabniogeHusa 3a
0obpasuyom nNpu UCMbITaHUSIX.

Ha Bbixoge 13 kamepbl CropaHnsa pasMeLLeHbl 3aCNOHKM BEPXHENO M HUXKHErO NepexoaHblxX pykaBoB. [1nvHa
BepxHero pykasa 250 MM, HuxHero - 180 MM, NpoxoaHble ceveHns pykaBoB cooTBeTcTBeHHO (160 x 40) mm 1 (160
x 30) mM. BHyTpeHHAs NOBEPXHOCTb BEPXHEro MNEepexo4HOro pykaBa Takke o0nuuoBaHa acboueMeHTHbIMU
nnuTamu.

4.20.1.2. 3KcnosnumMoHHasa kamepa, COCTosIlLas U3 CTauMOHapHOW M MOABWXHOW cekuui. Mo nepumeTpy
CTaUMOHAPHOM CeKUMM UMeeTcs nas Ansi HadyBHOW PEe3VHOBOW MpOKMNagku ¢ paboyum [aBreHWeM He MeHee 6
MlMa. B BepxHei YacTu Kamepbl HAXOANTCSA YeTbIPEXSIONACTHbLIA BEHTUNATOP NnepemMeLumBaHusa gauameTtpom 150 mm
€ yactoTou BpaweHus 5 c(-1). Ha 6okoBoI CTeHKe yCTaHOBMEH KnanaH NpodyBKu. Ha TopueBow CTEHKE NOABUXKHOM
ceKkuMn  3aKkpenneHbl NpegoxpaHuTenbHass MemOpaHa, npegkamepa, WTyuepbl  ANS  NOAKITHOYEHUS
rasoaHanu3atopoB, TEPMOMETP ANs W3MEpeHus TemnepaTypbl B HWKHENW 4acTu kamepbl. [lepemelyeHune
NOABWKHOWM CEKLMUN NO3BONSET U3MEHATL 06bEM 3KCMO3MLMOHHOM kamepbl oT 0,1 o 0,2 m3.

4.20.1.3. lNpenkamepa obbvemom 0,015 M3, obopymoBaHHasi HapyXHOW W BHYTPEHHeEW ABepuamMn U
CMOTPOBbIM OKHOM.

4.20.1.4. Bogooxnaxgaembln gatymk tuna MopgoHa ®OA-013 u peructpupyowmin npubop tuna A 565-
001-06 ¢ gnanasoHom mamepeHuit ot 0 go 100 MB Ana KOHTPONSA NNOTHOCTM TennoBOro notoka. MorpelwHocTb
n3MepeHuUsi NNIOTHOCTM TENJIOBOro NOTOKa He AofmkHa ObiTb bonee +-8%.



4.20.1.5. [Ina HenpepbIBHOTO KOHTPOMsS COCTaBa rasoBO3AYLUHOW cpedbl B 3IKCMO3MLMOHHOW Kamepe
NCcnonb3yT razoaHanuaartopbl okcnaa yrnepoga (MAM-5M ¢ ananasoHom nameperuii ot 0 go 1%, gonyctumon
norpeluHocTelo +-2%), auvokcvaa yrnepoga (TMAM-5M c gmanasoHom wmsmepenun ot 0 go 5%, gonyctumon
norpewHocTelo +-2%) mn kucnopoga (MH 5130-1 c¢ guanasoHoMm uamepeHun ot 0 go 21%, gonyctumon
norpeLHocTbio +-2%).

4.20.1.6. TepmomeTp nabopaTopHbii noboro Tuna ¢ AunanasoHom wusamepeHuin ot 0 go 100°C, c
MorpeLLHoOCTbIO He bornee 1°C.

4.20.2. MNMogrotoBKa K UCMbITAHNAM

4.20.21. Tpu Hanagke YCTaHOBKM CrnegyeT oOnpedenviTb MNapaMeTpbl HanpshkeHust Ha  cnupanm
3NeKTpoHarpeBaTenbHOrO M3ny4vaTensi, Npu KOTopbiX 0becneunmBaloTcs 3a[aHHble YPOBHU MITOTHOCTU TEMSOBOrO
notoka. [nd um3MepeHusa BeNMYUHbI NajaloLliero TennoBOro MOToka Bogooxnaxgaembin gatumk ®OA-013
3aKpennsT Ha LEHTpanbHOM y4yacTke Aepxartensd obpasua. MamepeHuss npoBogaT npyu repmMeTM3MpoBaHHOWN
9KCMO3MLIMOHHON Kamepe U OTKPbITbIX 3acrioHKax nepexoaHbix pykaBoB. [1o pesynbtatam M3MepeHun CTposiT
rpacpvk  3aBMCMMOCTW MMOTHOCTU Nagawolwero Tennosoro notoka (Q) OT HanpskeHus Ha cnvpanu
3neKTpoHarpeBaTenbHOro uanyyarens.

4.20.2.2. Mo Benu4yMHe NMOTHOCTU TEMNMNOBOro MOTOKa ONpPefAensioT 3HayeHne TemnepaTypbl UCMbITaHUA
(t_mcn), cooTBeTcTBylOLLEE TEMMNepaType HarpeBaemol MOBEPXHOCTM KOHTPOSbHOro (Heroptoyero) obpasua 13
acbouemeHTa. [Insg onpegenexus t_ucn ncnonb3yroT AaHHble, NpMBEAEHHbIE B Tabrn.16.

Tabnuua 16

Q, xBr x|10,0 |13,5 [18,0 (23,0 |28,0 |32,5|38,0 |44,0 |52,5 [65,0
M(=2)

t mcmo, °C 300 350 400 450 500 550 |600 650 700 750

4.20.2.3. YcTaHOBKY cnegyeT cuyMTtaTb FOTOBOW K MCMbITAHUSIM MartepuanoB, €CNM MNpu KOHTPONbHOW
npoBepke:

3Ha4yeHMs1 MNOTHOCTU nMajawoLwero TEnnoBOro MOTOKA COOTBETCTBYIOT YCTAHOBMEHHBLIM 3HAYEHUAM
HanpsXeHUs Ha cnvpanu anekTpoHarpesaTenbHOro nsnyyartens;

Bbixog CO B ycrnoBusIX TEPMOOKUCIIMTENBHOIO pasfnoXeHusi MopoLIKoBoOW uenntonosbl (dppakuma 0,25 -
0,75) maccou 2,5 r npu Temnepatype ucnoitaHus 450°C (NNOTHOCTb NagaroLwero Tennosoro notoka 23 kBT x m(-2)
coctaBnsiet (200+-4) mr x r(-1);

KoHUeHTpauus CO B 3KCMO3NLMOHHONM kamepe 3a BpeMs BblaepxueaHmsa 30 MUH CHKaeTcsa He Boree vem
Ha 5% OT NepBOHaYanbHOro yPOBHSI.

4.20.2.4. Anga vcnbiTaHui rotoBsaT He MmeHee 10 obpasuor pasmepoM (40x40) MM pakTUYECKOM TOMLLMHBI,
HO He 6onee 10 mm. OB6pasLbl KOHONLUMOHMPYIOT B NTabOPaTOPHbIX YCIOBUSX HE MeHee 48 4 1 3aTeM B3BELUMBAIOT C
norpeLHocTblo He Bonee 0,1 r. OHM AOMKHBI XapakTepr3oBaTb CpeaHne CBOMCTBA Uccrnegyemoro matepuana.

4.20.2.5. MNpegBapuTenbHO 06pasupbl KaXgoro matepvana nogBepralT BO3OEWCTBUIO TEMMOBbIX NOTOKOB
pasnM4yHON NIOTHOCTU, obecneyrBalOLWMNX B KaX4A0M NoCneayowem OnbiTe NOBbILLEHNE TeMnepaTypbl CNbITaHWSA
obpasua Ha 50°C. [lpu 9TOM HaxodAaT 3HavyeHWe TemnepaTypbl MWCMbITAaHUS MaTepuana B pexuve
TEPMOOKUCITUTENBHOIO pasnoxeHus (TrneHns). OHo JomkHO 6biTb Ha 50°C Hwxke Temnepatypbl, NPU KOTOPOW
HabniogaeTcs camoBocnnamMeHeHne obpasua.

4.20.3. NpoBeaeHne ncnbiTaHUn

4.20.3.1. MaTtepuansl UCNbITLIBAOT B OAHOM U3 [BYX PEXUMOB - TEPMOOKUCITUTENBHOIO PasfoXeHus nnm
NNamMmeHHOro FOpPeHnsi, a UMEHHO B peXxMme, cnocobCTBYHOLLEM BblAeNeHMI0 6ornee TOKCUMYHBbIX CMEcen NeTyumnx
BelwlecTB. Pexum nnameHHoro ropeHusi obecneuvBaeTcd npu TemnepaType wucnbitaHusa 750°C  (nnoTHOCTb
nagarollero TennoBoro notoka 65 kBT x M(-2). Kputepnem BbiGopa pexuvma OCHOBHbIX WCMbITAHUA CIY>XUT
HanborbLlee YNCNOo fneTanbHbIX MCXOO0B B CPaBHMBAEMbIX rpynnax NogOMNbITHbIX XXUBOTHBIX.

4.20.3.2. Tpn npoBegeHMM OCHOBHbIX UCMbITAHUA B YCTAHOBMEHHOM peXnme HaxogaT psag 3HavyeHun
3aBMCMMOCTM TOKCUYECKOrO OEeNCTBUSA MPOAYKTOB FOPEHUs OT BEeNu4YMHbl OTHOLLEHMS Macchbl obpasua Kk obbemy
YCTaHOBKWU. [ns1 Nony4yeHns TOKCUYECKMX 3CPGEKTOB HMKE U Bbiwe YpoBHSA 50% neTtanbHOCTU M3MEHSIOT 00beM
3KCMO3NLMOHHOM Kamepbl MpU NOCTOSAHHbIX pa3mepax obpasLoB MaTepuanos.

MpumeyaHue. Npu onpegeneHnn ToKCMYECKOro adppekTa yUnTbIBatOT rMberb XXUBOTHbLIX, HACTYMUBLLYHO BO
BpEMS 9KCno3uummn, a Takke B TedeHue nocriegyowmx 14 cyT.



4.20.3.3. 3aTpaBky XMBOTHbIX NMPOBOAAT CTAaTUYECKUM CMOCOBOM. B KaXxgoM onbITe UCMONb3YIOT HEe MeHee
8 Genbix Mbiwen maccon (20+-2) r. NpoaomKUTeNbHOCTL 3kcno3numm coctaenseT 30 MuH. TeMnepaTypa Bo3ayxa B
npegkamepe 3a Bpems 3KCNos3vumum He gorbkHa npesbiwatb 30°C, a KOHUeHTpauus Kucropoga OomkHa ObiThb
MeHee 16% 06.

MpumeyaHue. B oTaenbHbIX cnyyaax no TpeboBaHMIO 3akasyMka BpPEMSA SKCMO3ULUK MOXET ObiTb
n3mMeHeHo B npegenax 5 - 60 MuH.

4.20.3.4. TlpegycmaTpuBaloT cregylowmi nopsgok MNpoBefeHus WChbiITaHusa. HarHetawT BO3gyx B
HadyBHYl0 npoknagky Ao gasneHus 0,6 Mla, npoBepsioT 3asemneHue YyCTaHOBKM, WCMPaBHOCTb NPUBOpoB U
obopynoBaHusi, 3heKTMBHOCTb BeHTMNALMK. oaatoT Bogy ANst oXnaXaeHust uanyyarens, nocne 4Yero BKIYaoT
ero Ha COOTBETCTBYIOLLEEe HanpsbkeHue. 3acroHKW MepexofHblX PyKaBOB, KnanaH npodyBKW, ABepua Kamepsbl
CropaHns HaxogaTcs B NONOXEHWUM "3aKpbITO".

B3BelweHHbIi obOpasey, MaTepuana noMeLlaroT, a Mnpu HeoOGXOAMMOCTM 3aKpennsAwT BO BKNagbllle,
UMeloLeM KOMHaTHylo Temnepatypy. KneTky C XMBOTHbIMW yCTaHaBMnvMBalT B Mnpedkamepe, HapyXHyl ABepuy
KOTOPOW 3aKpbIBaIoT.

C mMomeHTa Bbixo4a areKTpoHarpeBaTenbHOro nsny4vaTens Ha cTabunmanpoBaHHbIN pexnmM (Yepe3 3 MuH
nocne BKIOYEHWS) OTKPbIBAKOT 3aCMOHKN NEPexXoAHbIX PyKaBoB 1 ABepLY KaMmepbl cropaHus. Bknagpiw ¢ obpasuom
0e3 3agepxkm nomellaroT B AepxaTenb obpasua, nocne yero ABepuy Kamepbl CropaHusi ObICTPO 3akpbiBaloT.
OTMevaloT BpeMsi Hayana aKkCrno3nummn X1BOTHbIX B TOKCUYECKON cpege.

Mo gocTuxeHMn MakcumanbHbIX 3HavYeHun koHueHTpauun CO n CO2 B 3KCNO3MLIMOHHON Kamepe 3acrioHKK
nepexodHbIX pykaBoB 3akpbiBaloT. CHUMAIOT HanpsbkeHWe ¢ HarpeBaTenbHOro aneMeHTa uanydartens. BkroyvatoT Ha
2 MWH BEHTUIATOP NepemeLLnBaHus.

Mo ucTeyeHun BpeMEHM IKCNO3MLMKM XMBOTHBIX OTKPLIBAKOT KnanaH MnpodyBKW, 3acCrOHKU NepexogHbiX
PYyKaBOB W Hapy>XHyl ABepLy npeakamepbl. YCTaHOBKY BEHTUNMPYOT He MeHee 10 MuH. PernctpupyloT umicno
NOrMBLLIMX N BbIXXMBLUMX XXUBOTHbIX.

MpumeyaHue. B cnyyae onpegeneHuss nokasatens TOKCUYHOCTM MPOAYKTOB TOPEHWS MpPU  YCrOBMU
KpaTtkoBpeMeHHOM (5 - 20 MMH) 3KCMO3MLMM 3aTpaBKy >KMBOTHbIX HAYMHAKT C MOMEHTa [AOCTUXKEHMUS
MaKkCMMarnbHbIX 3HayeHun koHueHTpauunm CO n CO2, HO He no3gHee 4yem yepe3 15 MUH nocne pasnoxeHus
obpasua.

4.20.3.5. B 3aBMCMMOCTM OT coOCTaBa Marepuana npuv aHanuse npoAYKTOB [OPEHUs OnpeaensoT
KONMMYECTBEHHbIA BbIXO4 OKCMAaA yrrnepoga, AMOKCUAA Yrrepoda, UMaHUCTOro BoAopoda, OKCUAOB asoTa,
anbferngoB M Apyrnx BellecTB. [NA OUEHKM BKnaga okcuga yrrnepoaa B TOKCUYECKUN SPdEKT M3MepsioT
cofepxaHue kapbokcuremornodmHa B KpOBM NOAOMbBITHBIX KUBOTHBIX.

4.20.3.6. Ecnn macca ob6pasua npuHATbiX pasmepoB (40x40) MM He nos3BondeT nonyyuntb addpekTbl
MeHbLue unu 6onblue ypoBHS netanbHocTn 50%, gonyckaeTcs yMeHbWUTb pasMepbl 06pasiua nunm yBenmuntb mx
00 (80x80) mm 1 TonwmHy o 20 mm.

4.20.4. OueHka pesynsTaToB

4.20.4.1. MMony4eHHbIN psg 3HAYEHUA 3aBUCMMOCTM NETaNbHOCTU OT OTHOCUTENbLHOM MaccChl Martepuana
ncnonb3yT Ana pacyeta nokasartensa TokcuyHoctn HCI 50, B r x m(-3). PacdeT npoBoasaT C NOMOLLb NpobuT-
aHanusa unu apyrmx cnocobos pacyeta cpeaHUX CMepTernbHbIX 403 U KOHLEHTpauni.

4.20.4.2. TMpu HeoOXxoOMMOCTM onpenenuTb KnaccudUKauuoHHbIE NapaMeTpbl AN OpYrMX 3Ha4YeHun
BPEMEHN 3KCMO3MLIMM UX BbIYUCAKIOT No hopmyne

CL CO

50
H = — (31)

CL gCo

50
roe CL CO - cpenHgada cMepTeJbHada KOHLIEHTpaumnsa oKCcmma yIJjepona B
50 MI' X M , KOTOPYI BBIUMCJIIAIT 1o YPaBHEHUIO
(=3)
-1
CL = 4502 + 22292 Tay ( Tay - BpeMd BKCHOO3MLUMM B MMH) ;
50

gCO - ypOBEHb BEIIEJIEHU A CO npm CTOpaHuUMn YCJIOBHO "»TaJjIOHHEIX"

MaTepMraJioB : oJisd ypes3BHUAMHO OIAaCHEIX - OoJbme 360 MI' X T ’



BEICOKOOTIA CHBIX 120-360 mrr-1, ywmepenHoonachHex 40-120 M x T ,

-1
MaJioomnmacHeX — mo 40 M x T

4.20.4.3. Ecnn 3HauyeHusa H_CI_50, nonyyeHHoe B pe3ynbrate MUCNbiTaHus MaTepuana, 6nm3ko K
rPaHMYHOMY 3HAYEHWO ABYX KIaccoB, TO NPV OMpeferneHuu CTerneHu OoMnacHOCTU MaTepuana MpuHMMalT BO
BHMMaHWE PEXMM UCMbITaHWs, BpEMS pa3noXxeHus obpasua, AaHHble O cocTaBe MPOAYKTOB rOPEHUsl, CBEAEHUS O
TOKCUYHOCTW OBHApYXEHHbIX COEAUHEHWN.

4.20.4.4. Tpu cogepxaHumn kapbokcuremornobrHa B KpOBM NOAOMbITHLIX XUBOTHbLIX 50% 1 6onee cunTalor,
YTO TOKCMYECKMIA 3¢pDEKT NPOAYKTOB ropeHus obycnaenmBaeTcsi B OCHOBHOM AENCTBMEM OKCMAA yrnepoaa.

4.20.4.5. CxognmocCTb MeToda Npu AoBepuUTenbHOM BEPOATHOCTM 95% He JormKHa npeBbilaTh MO BbIXOQY
CO (mr xr(-1) 15%.

4.20.4.6. BocnponsBoaMMocTb MeToga nNpy OBEpUTENbHOW BEPOATHOCTN 95% He AomkHa npesbiwaTtbh no
Bbixogy CO (mr x r(-1) 25%.

4.20.4.7. YcnoBusa 1 pesynbTaTbl UCNbITAHU PErMCTPUPYIOT B NPOTOKOmne, doopMa KOTOpPOro npueeneHa B
npunoxexHuu 1.

4.20.5. TpeboBaHunsa 6esonacHocTn

lMomelleHne, B KOTOPOM NMPOBOAAT UCMbITAHUSA MO OnpeaeneHnto TOKCUYHOCTM NPOAYKTOB rOpeHust, JOMKHO
ObiITb 060pYyOOBaHO MPUTOYHO-BLITSKHOW BeHTUnsumMen. Pabouee mecTo onepaTtopa [OSMKHO YAOBMETBOPSTbh
TpeboBaHuaM anekTtpobesonacHoctn no FOCT 12.1.019 u caHuTapHo-rurmeHmdecknm TpeboaHusm no MOCT
12.1.005.

4.21. MeTon SKCNEpPMMEHTAIbHOrO OnpedeneHns MUHUManbHOW drerMaTM3npyowWwen KOoHUEeHTpauum
drnermaTmnsatopa u MMHUMAanNbHOIo B3PbIBOOMACHOMO COAEPXKaHMs KACIopoaa B ra3o- U NapoBO3AYLLHbIX CMECSX

4.21.1. Annapatypa

OnpegeneHve MUHUManNbHOW nermMaTmsvpyrolen KoHUeHTpauun dnermatnsatopa U MUHMMarnbHOro
B3pPbIBOOMACHOMO COAEPXaHUs KUcropoga B raso- M MapoBO3AYLLUHOMW CMECU OCYLLECTBMSIOT Ha YCTaHOBKE,
onucaHHow B n.4.10.1.

4.21.2. NpoBeaeHne ncnbiTaHNn

McnblTaHns npoBOAAT No MeToay, U3noxxeHHoMmy B nN.4.10.2.

4.21.21. B BakyymMupoBaHHbI/ peakuMOHHbLIN Ccocy nocnefoBaTenbHO MOAalT Mo napuuanbHbiM
OaBreHnsM uccrnegyemMoe BeLecTBO M 3adaHHbli driermatn3aTop, a 3aTeM MoJarT BO34yX OO0 BblpaBHUBAHMWS
[aBreHnst B peakLMOHHOM Ccocyae C aTMOCKepHbIM.

4.21.2.2. VlameHaa cogep)xaHue uccrneayemMoro Bewectsa B CMEcUM MpU HEU3MEHHOM KOHLEeHTpauum
dnermatnsaTopa, HaxogAT KOHLUEHTPaLUVOHHbIE NPeaeribl pacnpoCTpaHeHUs MaMeHn No cMecu.

4.21.2.3. 3atem yBenuuuBalT Ha 2% copepxaHue chrermatmu3artopa B CMECUM M CHOBA HaxoasT npegernsl
pacnpocTpaHeHus NiIamMmeHu.

4.21.2.4. NpoBoOAs aHanorMyHble UCNbITaHUS, HAXOA4AT Takoe coaepkaHue chnermatusaropa B CMecu, npum
KOTOPOM HWXHWA U BEPXHUM MNpeden pacnpocTpaHeHUsl NameHn CXoOaATCsl Ha rpaduke B OAHY TOuKy dou_p
(4epT1.21). NcnbiTaHne cmecu, COOTBETCTBYIOLLEN NO COCTaBY TOYKe Un_p, NOBTOPSIOT HE MEHee Tpex pas.

KoHueHTpauus cdnermatunsaropa B cmecu, % 06.
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4.21.3. OneHka pesynsTaToB

4.21.3.1. CogepxaHue cprnermatnsaTopa, COOTBETCTBYIOLLEE TOUYKe U, NPUHUMAIOT 3@ MUHUMATbHYIO
dnerMaT13npyoLLY0 KOHLEHTPaLUMIO JaHHOro donerMaTmnsaTopa Ans uccnegyemMoro BeLlecTsa.

4.21.3.2. MuHumanbHoe B3pblBOOMACHOE copepXaHue kucrnopoga (dpm_02) B % 06. BbMUCIAT MO
dopmyne

-3
(0)%8 = 2,09 x 10 (100 = om ) (100 - om ), (32)
0 ® H O
2 2
roe ou - MMHMMAaJIbHada brrerMaTUlMpyllasgd KOHLEHTpalumMsa brermaTmzaTopa,
o) %006.;
(I)I/I — COoIepXaHre BOIAHOI'O Inapa B BO3OyXe (% 06.), BBIUMICJIAEMOE
H O mno dbopmyne (9).
2

4.21.3.3. CxogumocTb MeTofda npu JoBepuTtensHon BepoAaTHOCTU 95% He fgorxHa npesbliwaTb 0,2% o6.

4.21.3.4. Bocnpon3BoguMoCcTb MeTofa Npu AoBepuTenbHOW BeposaTHOCTU 95% He gorkHa npesblwatb
0,6% 06.

4.21.3.5. YcnoBusa 1 pesynbTaTtbl UCNbITAHUW PErMCTPUPYIOT B MPOTOKOMe, doopMa KOTOpOro npueefeHa B
npunoxexHuu 1.

4.21.4. TpeboBaHunsa 6e3onacHoOCTH

Paboyee mecTo onepatopa [OMKHO YAOBNETBOPSATb TpeboBaHusaM anekTpobesonacHoctn no FOCT
12.1.019 n caHnTapHo-rurneHn4eckmm TpedoeaHmam no FOCT 12.1.005.

MpunoxeHwue 1
PekomeHayemoe

MpoTokonbl onpeaeneHnin NnokasaTenen NOXapoB3pPbIBOONACHOCTU BeLLeCTB
“ maTepuanos



[IPOTOKOJI BKCIEPUMEHTANILHOTO ONpereJieHusa TPYINE HeTOPpUMX MATEepUaJioB
[IPOTOKOJI BKCIEPUMEHTAJLHOTO ONPENEJyIEHUS TPYINE  TPYIHOTOPKUUX U TOPRPKUUX
TBEPILX BENECTB UM MATEPMUAaJIOB

[IpOTOKOJI OoNpelesieHUS TEMIEPATYPE BCIBIIKM XUIKOCTEM B SaKPETOM TUIJIE
HDOTOKOH ornpeneJyieHrMsd TeMIIePaTVPEL BCIIBIIKM n BOCIIJIaMEeHEHUA )KI/I,D;KOCTeVI B
OTKPLEITOM TUIJIE

[IPOTOKOJ onpelesIeHMd TEeMIepaTypPE BOCOJIaMEHEHUd (camMoBOCHJIAMEHEHUS  UJIU
TJ'IeHI/IF[) TBEPIBEIX BEIIECTB VM MATEPUMATIOB

[IPOTOKOJI OoNpenesIeHnsS TeMIepaTyPhl CaMOBOCIIJIAMEHEHUS T'a30B M XUIKOCTEMN
[IPOTOKOJI ONpenesieHnsa KOHIEHTPALMOHHEX NPeleJIOB  PACIOPOCTRAHEHUS IJIaMeHU
IO Tal30— ¥ NAaPOBO3IAYUIHEIM CMECSIM

[IPOTOKOJI ONpelesieHUsS HUWKHETO KOHIIEHTPALMOHHOTO IMPEelejyla PAaCIPOCTPAHEHUS
[IJIaMeHMU, MaKCUMaJILHOTO IaBJIEHUS B3PLIBA, MaKCHUMAaJIbHOM CKOPOCTU
HapacCTaHusg IaBJEHUS, MUHMMAJILHOIO BI3PHBOOMNACHOI'O COIEPXaHMS KUCIopoIa
Y _MMUHMMAJILHOM (QJIeTIMaTUIUPYIIEN KOHIEHTpauuu oJerMaTmsaTopa

[IPDOTOKOJI ONpelesieHUsS TEeMIEePATYPHEX IMIPEenejyiOoB  PACIPOCTPAaHEHUS IIJIaMeHU
IO MNAapOBOSAVIIHEIM CMECSIM

[IPOTOKOJI oNpenesieHnus YCIJIOBUM TENJOBOTO CaMOBO3TOPAHUS TBEPILEIX BEIEeCTB U
MaTepraJioB

[IPOTOKOJI ONpeldesyieHUS MUHUMMAJILHOM SHEPIUM SaXUTAHUS [ObJIEBOSOVIIHEIX CMecel
[IpOTOKOJI omnpelesieHMsa KUCIOPOOHOTO MHIEKCAa

[IPOTOKOJI ONpenesIeHMsS CIOCOOHOCTM B3PHIBATLCS M TOPEThH IIPKY B3aMMOIENMCTBUNU
C BOIOW, KUCJIOPOIOM BO3OYXa U IPYIUMU BelleCTBaAMU

[IpOTOKOJI _ONpenesieHud HOPMAJILHOM CKOPOCTM PACHOPOCTPAHEHMI IIJIAMEHM,
MaKCUMAJILHOTO IAaBJIEHMS B3PEHBA U MAKCHUMAJILHOM CKOPOCTHM _HapacTaHug
IaBJIEHVS B3PHBA I'al30— U NapOBO3IVIIHOW CMECU

[IPOTOKOJI omnperesieHUsS CKOPOCTU BHIOPAHUS XUIKOCTEN

[IpOTOKOJI omnpenesieHnsa KoobPUIIMeHTa IEIMOOOpas30BaAHUS

[IpOTOKOJI onpelesleHUs MHIEKCa PACIOPOCTPAaHEeHUsS IJIaMeHU

[IPOTOKOJ onpenesyieHusd IoKazaTend TOKCUUHOCTU IPOOYKTOB TOpeHud
IOJIMMEPHEIX MAaTEepMUaJIOB

[IpOTOKOJI onpenesieHus MUHMMAJIEHOM brerMaTURUPYIOIEN KOHIIEHTPALUU
bmerMaTMaToPa M MUHMMAJIBHOI'O B3PBEIBOOMNACHOTO  COIEPXAaHUS KUCJIOPOIa

B T'a30—~ ¥ TIApPOBO3IAYHMHEIX CMeCHAX

MpoTokon
3KCNepUMEHTaNbLHOro onpeaenieHUs rpynnbl HEroprYux matepuanos

HaTa HamMmeHOBaHMEe, OUBUKO—-XUMUUECKUE
YCJIOBMA B IIOMELEHUM : cBOMCTBa MM ykazaHme HTIO Ha
TeMneparypa, °C MaTepal

aTMochepHoe namJeHue, Klla
OTHOCUTEJNIbHAS BJIAXHOCTL, %
XapaKTepuCTUKa MBMEPUTEJILHEIX IPpUOOPOB

| |
Ho- |TeMnepaTypa B neqm,lﬂeanalTeMnepaTypa Ha|ﬂeana | TeMmnepatTypa |ﬂeana| Bpewmsa

|Macca o@pa3—|HOTepq

vep | °C | t £, | noeepxmoctn |t s, °C| BHYTPM | t c,
| camocro-|ua, T | maccu

06— | | °Cc | obpasua, °C | | o6pazua, °c | °C
|HTeHbHO—| |06pa3ua,

pas-| T T I | T | I T | | ro
I T | =

na |maua- |Maxcu-|xone-| | Maxcn- |xoneu- | | Maxcn- |xoneu- | | ropenus
| mo |mocre

ons  |npnas  |manb-  |unas | |mMams- | Hasa | |Mame- | Has

|06pa3ua,|mcnm— |MCHH— |



uc- | | Hasd |t7f, | | Hasd | t s, | | Hasd | t ¢, | | °C
|TaHMH |TaHMH |
TIBI— | t f, | KOH | | t s, | KOH | | t c, | KOH | |
I I I
Ta- | | MakKc | | | MakKc | | | MakKcC | |
I I I
mma | I I I | | I | | I
I I I

| | | | | | | | | |
I [ I [ I [ [ [ [ [ [ [ [
| I | I| | I | I | | I I
| I | I| I I | I I I I I

I I | I I I I | | I
I I I
HenpTa t , cpenH = ; HempTa t , cpenH = ; HemnpTa t , cpenH =

f s S
[lpuMmeuaHUE
Brironm
damMmMa orneparopa
HammeHOBaHME JabopaTopumn
MpoTokon

JKCnepuMeHTanbHOro onpeageneHus rpynnbl TPyaAHOropro4Yux n roprovnx teepabix
BelwecTB U matepuanoB

OaTa HammMmeHOBaHME, cocTas u
YCJIOBUS B IIOMENEHUN : OMUBUKO—XUMUUE CKHUE CBOMICTBA
TeMIepaTrypa, e BelecTBa WM YKasaHue HTO Ha
aTMocdepHOe nmamJieHue, Klla MaTepmua
OTHOCUTEJIbHASA BJIAXHOCTbL, %
XapaKTepuCcTUKa MBMEPUTEJILHEIX NIPpUOOPOB
Homep Temneparypa |MaxkcumasibHasa Bpewmsa Macca obpasua, |[lorepsa
obpaslua |peaKUuMOHHOM TeMIepaTrypa OOCTWXEHUS T MacCCH
oJis KaMepH OO ras’000pasHEX |MaKCUMaJlbHOM obpasz-
MCIIEITa— BBeIeHUs IPOOYyKTOB TeMIIepaTypH, o nocye |ua, %
HUSA obpaszua, °C ropenus, °C c WICIIEI— | MCIIEITa—
TaHusa HUS
[IpuMmeuvaHne
BriBOI
damMmniMAa orepaTopa
HamMeHOBaHMe JjlabopaTopun
MpoTokon

onpeageneHnsa Temnepatypbl BCMNbIWKA Xungkocrten B 3aKpbITOM TUITIEe



(yxa3aTb MapkKky npubopa u cnocob HarpeBaHUA; AONyCKaeTCsl NPUMEHATb
npu6op NMBHI, npubop no TY 38110207 1 aHanornyHbie)

ITaTa HammMeHnoBaHUe, cocTasn nu
YcJioBUA B IIOMEUEHUN : OMBUKO—-XUMNUECKIUE CBOMCTBA
TeMneparypa, - C MCCJIeOyeMOoT'O0 BellecTBa
aTMochepHoe namJeHue, Klla
OTHOCHUTEJIbHAA BJIAQXHOCTbL, $

Howmep CropoCThb Temneparypa | Pesynerar |Temnepatry-|OcobeHHOCTHU
obpasua 104 HarpeBaHMSa |MCHBITAHUA, |[MCHBEITaHUS pa VICIIEITaHU S
MICIIEITaAHMA obpasua, °C Ha BCIHIIKY [ BCIIBIIKY,

°C x MmH(-1) e

t
BCII

t
BCII,

Brisonm

+ 0,27(101,3 - p)

cpenH

damMmIMa orneparopa
HamMveHnOBaHMe jabopaTopun

MpoTokon

onpepeneHUs TemnepaTypbl BCAbIWKU U BOCNNaMeHEeHUs XKUAKOCTEN B OTKPLITOM
Turne (ykasatb MapKy npubopa n cnoco6 HarpeBaHuS)

DaTa

HamMeHOBaHUE,

YCJIoBMA B IIOMEUIEHUN :
Temnepatypa, °C

aTMochepHOEe InmaBJIeHUE,

GUBUKO—XUMUUECKUE
MCCJIenyeMom XUIKOCTU

OTHOCUTEJIbHad BJIaXHOCThL,

klla

cocTas

"
CBOMCTBA

s

XapaKTepMCTMKa SMepmUTeJIb HbIX HpM@OpOB

Howmep CxopocCTh Temnepatrypa| PesynbTar |Temneparypa|OcobeHHOC-
obpasua OJg| HarpeBaHUA |MCIOBITAHUA, VCIBITaHUA BCIIBIIKM ™
VCIBITaHUSA obpasua, °C Ha BCIBIKY | (BOCHOJaMe- [MCHOEHTaHUA
°C x mmH(-1) (Bocnmame— |Henus), °C
HeHue)
t =t + 0,27 (101,33 - p)=
BCII (BOCILII) BCIl (BOCIJI) CpenH
BreiBon
damMmia ornepaTopa
HammeHOBaHME JabopaTopumn
MpoTokon

OHpGAEﬂeHMﬂTeMnepaTypblBOCnnaMeHeHMﬂ(CaMOBOCnnaMeHeHMﬂMnMTﬂeHMﬂ)
TBepAabiX BewecTB N maTepuanoB

ITaTa HammMeHnoBaHUe, cocTasn




YCJIOBUSA B IIOMEUEHUN : brBUKO-XUMMUECKME CBOMCTBA
TeMIepaTrypa, °C BelleCTBa MJIM YyKa3aHue HTO Ha
aTMochepHOoe nmamieHue, klla MaTepura
OTHOCHUTENIbHASA BJIQXHOCTb, 3

XapaKTepruCcTUKa M3MEPUTEJIBHEIX NPUOOPOB
Homep o6pazua TeMmnepatypa PesynbTaT OcobeHHOCTHU

OJId WMCIIBITaHUA MNCIBITaHu4g, °C MCIIBITaHMA MCIIBITaHMA

Briron
damMmIMa orneparopa
HammMeHOBaHMe JjlabopaTopun

MpoTokon
onpegeneHus TemnepaTtypbli CaMOBOCNIaMeHEeHUA ra3oB U XXUOKOCTEN

cocTasn "
CBOMICTBA

IDaTa

YCJIOBUS B IIOMEIIEHUM :
Temnepatypa, °C

aTMocdepHOe InmamJeHue, Klla
OTHOCHUTEJIbHad BJIAXHOCTBL, %

HaumMmeHOBaHUE,
OMBUKO—XUMUUECKHUE
MUCCcJaIenyeMoro BelecTBa

XapaKTepMCTMKa SMepPUTEeJIb HbBIX HpM@OpOB

Homep KommmuecTBO Temnepatypa KOJOH, °C TeMmnepatypa |[lepuon |Pesynb-—
IPOOBL BemecTBa B VICOEITAHMS, |MHOYK-— TaT
BemecT-| npobe, cm3 BEpX |cepenMHa| HU3 °C umM, C |MUCHOBEITa-
Ba () HUA

[lprMeuaHMre
BriBon
damMmMa oneparopa
HamMeHOBaHMe JjlabopaTopun
MpoTokon

onpepeneHna KOHUEHTPaLUMOHHbIX nNpegenoB pacnpoctpaHeHnsa ninameHun
no ra3o- u napoBo3ayLlwHbIM CMecAM

DaTa
HasBaHMe M CoOCTaB BelleCcTBa, TeMlIepaTypa KUIEeHMA M OaBJIeHUE
HACHIEHHOT'O Iapa IIpM TeMIepaType MCILTaHUM

PacueTHOe 3HaUeHME KOHLEHTPALMOHHBIX IPEeNesioB:

b = %
"

(%1 %
B

ob.,

ob.




Homep |ATMoc®ep— |TeMHepa— |OTHOCMTenb—| Obuwee [lapurajpHOE OaBJIEHUE
KonueHnrpauusa PesynbTar
MCHHTa—l HOe |Typa MC—l Hasd | OaBJIeHUE |KOMHOH€HTOB cMecy, MM |
KOMIIOHEHTOB CMeCM, % |MCHOBITaHMUSI
HUA |naBneHme, |HHTaHMﬁ, | BJIAXHOCTb | cMmecH, | pPT.CT.
00. Ha
| pr.crT. |°c | Bosmyxa, % |y pr.cT.
I T T T T I T T T T | Bocnname-
| | | | 12 |3 Jals |1 ]2
3 | 4 | 5 | HeHUte
I I I I —t—F——t—F+—1—
—1—
||I| | | | N e e
I I I I e
o
[lprMeuaHMe
Beironm: ¢m = ; dm =
H B
damMmMa oneparopa
HamMeHOBaHMe JjabopaTopun
MpoTokon

onpepeneHns HUXKHEro KOHUEHTPaUMOHHOro npeaesna pacnpocTpaHeHusi NylaMeHu,

MakCuManbHOro AaBrieHUs B3pbIBa, MaKCUMarnbHOWM CKOpPOCTHU HapacTaHusA

OaBneHusi, MMHUManbHOro B3pbiBOONACHOro coaepXaHuA Kucnopoaa
M MMHUManbHoOMW chnerMaTU3npyroLen KOHUeHTpauun pnermaTusartopa

ITaTa HamMeHnoBaHUE, cocTae
YCoBMSA B IIOMEUIEHUMN : bUBUKO—-XUMUUECKUE CBOMCTBAa
TeMneparypa, - C MCCJIenyeMOoT0 BelleCTBa
aTMocdepHOe InmamJeHue, Klla
OTHOCHUTEJIbHAasA BJIAXHOCTbL, %
BMeCcTMMOCTE PeakUMOHHOTO cocyla , BMECTMMOCTBL pecuBepa
XapaKTepruCcTUKa M3MEPUTEJIBHEIX NPUOOPOB
Homep ComepxaHue Macca KonueHntpaumusa |HOaBijeHue CxopocCTh
obpasua KMKcJopona u |obpasua, BelleCTBa B B3pPHIBA, |HapacTaHUsS
ojis Tas’0BO3OYMHON i PEeaKLMOHHOM kxlla OaBJIeHUS,
UCIIEITaHMsa |cmecu, % 00. cocyne, Mlla x c(-1)
T x M(-3)
[lprMeuaHMre
BeBOm: Gu = ;P = ; (dp/d Tay) =
H Makc Makc
dn = ;oo =
0 ¢

damMmMAa oneparopa
HammMeHoOBaHMe JabopaTopun




MpoTokon
onpegeneHnsa TeMmnepatypHbIX NpeaenoB pacnpocTpaHeHUs NnamMeHu
no NapoBO3AYLWHbLIM CMECAM

DaTa

YCJIOBMA B IIOMELEHUM :
TeMneparypa, - C

aTMocdepHoe InmamJeHue, Klla
OTHOCHUTEJIbHAS BJIAXHOCTBL, %

HamMmeHOBaHUE,
OMBUKO—XUMUUECKHUE
MUCCJIenyeMoI'0 BelleCTBa

cocTas "
CBOMCTBA

XapaKTepMCTMKa MSMEPUTEJIbHBIX HpMGOpOB

PacyeTHOEe 3HAUYEHME TEeMIepaTypPHBEIX MNPenesioB:

Howmep TeMmnepatypa, -C MomHOCTB PesynbTar OcobeHHOCTHM
obpasua UCTOYHMUKA VICIIBEITaHU S VCIIBEITaHU S
OJ1s1 KUIOKOM IapoBOM 3aXMUIaHusg, Ha
VCIIBITaHU A base base MIx BOCIIJIaMeHe—
HUe
(t + t ) + (t + t ) + (t + t )
BOCILJI okas 1 BOCILJI okas 2 BOCILJI okas 3
t ,t =
H B 6
BriBom: t = ;o=
H B

damMmiMa orepaTopa
HamMeHOBaHMe JjlabopaTopun

MpoTokon onpeaeneHust yCNoBuiA TENJIOBOrO CaMOBO3ropaHusl TBepabIX
BelecTB U MaTepuanos

ITaTa
YCJIOBMS B IIOMEIIEHUM &

HammMeHnoBaHUe,
OMUBUKO—XUMUUE CKHUE

cocTasn "
CBOMICTBA

TeMIepaTrypa, °C BelleCTBa MJIM yKaz3aHue HTO Ha
aTMocdepHOe nmamJieHHMe, Klla MaTepmra

OTHOCUTENbHASA BJIQXHOCTb, 3
XapaKTeprUCTUKA MBMEPUTEJILHEIX NIPUOOPOB

Homep Pasmep YoenbHasa |[lloxkaszsaHmsa |Temnepaty- |Bpemsa no (IIpomosmxmre-
obpasz-| obpaszua IIOBEPX— TEepPMODJIEK— pa CaMOBO3-— JILHOCTb

ua omus (o HOCTb TPUUECKUX |MCOBETaHUS, |TOpaHusa, |MCOBTaHUS,
VICIIBI— pasMepy obpasua, |nopeobpazso-— °C u u

TaHUA |KOP3UHOU- M(=1) BaTeJIEeN

K1), MM




[IpuMmeuvaHne
YpaBHEHMS, BHpAaxXawlMe yCJOBMA TEIJIOBOTO CaMOBO3TOPAaHMUA:
lgt = ; lgt =
c c
damMmIMa ornepaTropa
HamMveHOBaHMe jabopaTopun

MpoTokon
onpeaeneHnsi MMHUMaribHOM 3Heprun 3aXuraHus nbineBo3gyLWHbIX CMecen

ODaTa HaumMmeHOBaHUE, cocTas u

YCJioBMA B IIOMEIUEHUN : OUBUKO—-XUMNUECKUE CBOMCTBAa

TeMmnepartypa, °C MCCJlenyeMoT0 BellecTBa

aTMocdepHOe namJieHMe, Klla

OTHOCMTEJIbHAS BJIAXHOCTH, $ IaHHEE O QPaKLUMOHHOM COCTaBe
obpasua

XapaKTepMCTMKa SMepPUTEeJIbHBIX HpM@OpOB

T
Homep |Hanpﬂerme |PaCTOHHMe| Pas3panHEM | HanpaxeHre Ha | EMKOCTB | Umcio
| Umcio SHeprusa
VICIIEITAHMA | Ha | MeXIy |HpOMe)KyTOK |K0HneHcaTope, KBlKOHI[eHca— | MCKPOBEIX
|BOCHﬂaMe— | VMICKPOBOT'O
|BM6paTope, |pacnmnm— | 1, MM } T } Topa, II® |pa3pHﬂOB n
| menwit m | paspsana,
B | TeJeM u | | U1 | U 2 |
| | MK
| | I |anexrpo- | | | | |
| | I | mawn b, | | I I I
| | | | | | | |
| | | | | |
| I I I I I I
I
| | I I I I I I I
| | | | I | |
I I
[IpuMmeuvaHne
Breponm: W =

damMmma oneparopa
HamMeHOBaHMe JjlabopaTopun

MpoTokon
onpeaeneHns KUCIopoaHOro MHAeKca

ITaTa HamMeHOBaHMeE MaTepmasa
YCJIOBMA B IIOMEIUEHUN: Bunm, pasMepe u opMeHTalumda
Temneparypa, °C obpasua

aTMocdepHoe nmamJeHue, Klla
OTHOCHUTEJIbHAasA BJIAXHOCTbL, $%

BapmaHT 3axuraHusa (A unau B)




KonmuumoHupoBaHue: 6ez, 23, 23/50

BHaueHudg: d = ; K = ; curMa =
1. OnpemejieHMe KOHIEHTPALMUM KUCJIOPOIa IJS Mape CcuMBOJIOB X M 0 B mMHTepBaje
KOHLEeHTpauuu He 6Oojee 1% (o m.4.14.3.15).

KoHueHnTpaumsa
KucJjopona, % 00.

Bpemsa ropeHwmsa, c

IOnmHa cropeBlen
YacTy, MM

CuMmBoJgel 0 miam X

KoHueHTpauusa kKucjopona cumBojia 0 IOJg oape = (C »TOM BEJIMUMHEL
HAauMHAKnT YacTb 2) .
2. OnpegneJsieHMe 3HAYEHMS KUCIJIOPOINHOI'O MHIEKCA.

BHauenme d = 0,2% Mo no.4.14.3.16 - 4.14.3.18 C k

Konuenrpauusa 02, %

Bpema ropenmsa, c

CuMmBoJiel 0 miam X

3. MNMpoeepka 3HayeHus d (cornacHo n.4.14.4.3).

[locrmenHue 6 KoHUueHTpauus Kucjgopoma, %
pPes3yJsibTaToB
vV i K1 Vi - KI (V.i - K1) (2)

Cx 1

2

3

4

5
n==o

2 0,5
curmMa = [cymma (V. - KM) /(n - 1)7].
i

4. IlpuMeuyaHue
damMmMa orneparopa
HamMveHOBaHMe JjabopaTopun

MpoTokon
onpegeneHusi CnocobHOCTU B3pbIBaTbCA M FropeTb NpU B3auMogemcTBUM ¢ BOOOW,
KUCITOpOoAOM BO3ayXa M APYrMMu BelecTBamMum



IDaTa

HammMeHOBaHUE, cocTas u

YCJIOBMUA B IIOMELEHUM :
TeMnepaTypa, - C

arTMocdepHOe InaBJIeHUE,

dUBUKO—-XUMMUE CKYE CBOMCTBAa

MccJyiegyeMoro BelmecTBa

klla

OTHOCUTEJIbHad BJIaXHOCThL, %

XapaKTepUCTUKa MN3MEPUTEJILHEX NPUOOPOB

Homep KommmuecTteo |Temnepatrypa |IIpomosmxmure—| Pesymnbrar |OcobeH-
obpaslLa OJjd |UCCJIedyeMOI'O| WUCIBTaHUA, JIBHOCTb VICIIEITaHMA HOCTU
VICIBITaHUA BEUleCTBa B °c VICHBITaHUA, VCIHBITa—
obpaszue, T q HUS
(cMm3)
BriBOI
damMmmAa oneparopa
HamMeHOBaHMe JjabopaTopun
MpoTokon

onpepeneHUss HOpManbHOM CKOPOCTU pacnpoCcTpaHeHUs NraMeHu, MakcuManbLHOro
AaBlrieHnsA B3pbiBa U MaKcuManbHOM CKOpPOCTHU HapacTaHuUA AaBlieHUA B3pbiBa
raso- 1 NapoBO3QYyLHOW CMecH

ITaTa

HavMeHOBaHVE U OUBUKO—-XUMUUECKUE

YCJIOBUS B IIOMEIEHUM :
TeMnepaTrypa, - C

CBOMCTBAa rccyiegyeMoro BelmecTBa

aTMocdepHoe nmamJeHue, Klla

OTHOCUTEJIbHAA BJIaXHOCTL, %

BMECTMMOCTEL PEeaKLUMOHHOTO cocymna, M3

Crioco® NpMUIOTOBJIEHUS TOpPKUEM CMEeCU

XapaKTepMCTMKa SMepPUTEeJIbHBIX HpM@OpOB

KonueHTpa- Bpewmsa PaBHOMepHOCTB SHeprusa Omurenb—- |OcobeHHOC—
umnsd TepMoCTa- Harpesa MCKPOBOTO HOCTb "
TOpOYEro B |THMpOBaHMA, | PEaKUMOHHOTO paspsana, |MCKPOBOITO |MUCHEITaHUA
PEaKLUMOHHOM MMUH cocyma, K MIx pasp4ana,
cocynme, M C

$ 06. (MM T1 |T 2 (T 3
pPT.CT.)

OcobeHHOCTHM IIpOoBEeNEeHMA pacdeTa

Tun npuMeHsemolM 3BM

MeTon ONTUMMU3ALUN

HazBaHMe nporpaMMel ¥ GaMmiamsa OPpOTpaMMMUCTAa

TouHOCTh pacueTa (omuHapHAas, OBOMHAA)

PesyJibTaThH pacueToB OJI9  Kaxmon
OTHOEeJyIbHOM TaOJIMLE.
XapaKTEePUCTUKY CePUM MCIIBITAHUM :

HadajbHOe nmaBjeHme p_ 1 x 10(5), Ila =

cepumn

VICIIEIT @ HUM O@OPMHHDT B BUIE




ncxomHaa Temneparypa T, K =
KOHLEHTpauusa ropwuero ¢mu r, %
OTHOCUTEJIbHOE MaKCHMMajibHOE »aBJIeHME B3puBa, I[I B
(IOOUEepPKHUTE: pacueT, DSKCIEP.)

nokasaTesib anvabaTe MCXOOHOW CMeCHu TraMMmMa U =
rnokasaTesib amvabaThe NPOOYKTOB TOPEHUS TIaMMa B =

Homep PesynbTaTH PesynbpTaTH pacuera CpenHee 3HaUeHME B Cepun
MCIIBEITa— SKCIIEpVMMEHTA MCIBITaHUN
HUA B
. o . o
cepun p x t, mMcC S H1 +- SIICUJIOH S H1 +- SICUJIOH +-—
10(5), OeyjbTa S_Hi|+- meneTa meabLTa neybTa
Ma SICUIIOH s® Hi sncuioH”’

LHejiecoobpasHO K NPOTOKOJY NpuijaraTbh I'padMk 3aBUCUMOCTM MaKCMMaJIbBHOI'O
IOaBJIEHUA B3pPEIBA )28 MaKCHMaJIbHOM CKOpOCTHU HapacTraHMAa IOaBJIEHUA oT
KOHLIEHTPAaUMM MCCJeOyeMOTO BelleCTBa B IOpPlYEeM CMeCH C yKasaHMEeM HadajlbHOT'O
OaBJIEHMS M TeMIepaTyphl M 3HAUEHUM BTUX BeJIMUMH B KaXIOM MCIETAaHUN.

damMmnia ornepaTopa
HamMmeHnoBaHMe jsabopaTopun

MpoTokon
onpeaeneHns CKOPOCTU BbIrOPaHUs XXUAKOCTEN

ITaTa HamMeHnoBaHUE, cocTas u
YcJioBUA B IIOMEUEHUN : GUBUKO—-XUMNUECKIUE CBOMCTBA
TeMmnepaTypa, °C MCCJIenyeMoM XUIOKOCTU
aTMochepHoe nmamJeHue, Klla
OTHOCUTENIbHASA BJIQXHOCTb, 3
I'panymMpOBOUHEM KOZOOMUMEHT YyCTaHOBKM R =
XapaKTepuCTUKa MBMEPUTEJILHEIX IPpUOOPOB
Homep InamMeTp [lokazaHuua peruc- Maccosasa CpenHee Xapak-
VCIBITa— TOpeJiKM, |TpupyoWLero npubo-— CKOPOCTb 3HAUYEHUE TEep u
HUS MM pa, MM BEITOPAHUSA CKOPOCTH pPEXUM
m i, KT X BBEITOPAHUA |TopeHMUsa
m i
nenbTa 1 neJsibTa M(-2) x KD X M(-2)
Tay c(-1) x c(-1)
[lprMeuaHMne
damMmMa oneparopa
HammMeHOBaHMe JjlabopaTopun
MpoTokon

onpegeneHus koadgdguumneHTa AbIMoo6pa3oBaHus



DaTa HaumvmeHOBaHUE, cocTasn u

YCJIOBMS B IIOMENIEHUMN : OMUBUKO—XUMUUE CKHUE CBOMVICTBA
TeMIeparypa, °C BelleCTBa MIIM yKasaHue HTO Ha
aTMochepHOoe InarBJjieHue, Klla MaTepuragl

OTHOCUTEJIbHad BJIaXHOCThL, %

Pa3Mepr M BHELLUHWE NPpU3HaKn UCNblITbiIBA€MbIX O6p83LlOB

PexumMm Homep Macca CBeTomnponyckaHmue, % KondbonumeHnt
MCHOBITaHUM |oBpas3ua njasa| obpasua, OpIMOODOpas30BaHMUA
VICIIEIT @ HUM KD HayaJlbHOE KOHeUHOoe O KaXOoTro
obpasua,

M2 x kT (-1)

[IpuMeuaHne

BrBon
damMmiMAa oneparopa
HamMveHnOBaHMe nabopaTopun

MpoTokon
onpeaeneHusi UHAEKCa pacnpocTpaHeHNs niamMmeHu

HaTa HammMeHoOBaHMe, CcoOCTap WM yKa3aHHue
YcyioBuAa B IIOMEUEHUN: HTI Ha MaTepuas

TeMnepatypa, °C

aTMochepHoe nmabiieHMe, Kklla

OTHOCHUTEJIbHAas BJIAXHOCTbL, %

3HauUueHMe TEeIJIOBOTO KO3bOMIMeHTa yCTaHOBKM OeTa =

Howmep | Pasmepm | TeMmnepatTy Bpemsa, c
| InrHa | Nupmexkc
obpasua | obpasua, | pa IOBIMOBEIX
I T Io@ropeB—|pacnpOCT—
s | MM | razsos, °C |npoxoxnequ bpoHTOM TMIJIAaMeHM 1-TO
yqaCTKa|nOCTMmeHMH| mero | paHeHUud
MCHHTaHMﬁ| | |
|MaKcmmanb—|yqaCTKa | JIaMeHu
I T I T T T T T T T T T I HOM
|06pa3ua,| s
|Haqanb—|MaKcm—| 0 | 1 | | 3 | 4 | 5 | 6 | 7 | 8 | 9
|TeMnepaTy—| MM | Kaxmnoro
| mas  |mame- | | [ | | I T N N
ﬂmMOBHXl | obpasua

I I | wan [ [ L | | | | | | | rasos




[IpuMeuvaHne

BeiBOm: 1 =
damMmmMa oneparopa
HamMveHnOBaHMe nabopaTopun

MpoTokon
onpeaeneHus nokKasaresnid TOKCUYHOCTU NPOAYKTOB ropeHus nNnosfimMepHbIX
MaTtepuasnoB
ITaTa HamMeHOBaHUE, cocTas u
YCJioBMA B IIOMEIUEHUN : OUBUKO—-XUMNUECKIUE CBOMCTBAa

TeMnepaTypa, - C
aTmMochepHoe maBieHue, Klla
OTHOCHTeJNIbHAA BJAXHOCTbL, $%

NCCJylenyeMoro pelmecTBa

PasMepH ¥ BHEMHME [IPM3HAKM MCIEITEBAEMEX 00pasLOoB

Homep |Temne- Bpema [lorepa |Maccomasda|llponosi- [TapaMe TPl
obpasla|paTypa |pasjoxe-|MaccCel, T Lo XKUTEeJIb— TOKCUYUHOCTU
VCIIEITa— | HUA (PO— JIeTyumnx HOCTb
Husa, °C |penus) BemecTs, |3kcnosu-|H CL50, r|Maccosasa
obpasua, % ARZZ I X M(=3) noJig
MMUH BOTHEIX, KapboOKCU—
MIMH IeMOIJIO—
OuHa, %
[IpuMeuvaHne
BrBon
damMmiMa oreparopa
HamMmeHnOBaHMe nabopaTopun
MpoTokon

onpepgeneHnss MMHMManbHOW chrierMaTU3NpyoLLel KOHLEHTpauum cnermaTusaTopa
M MMHUManbLHOro B3pbLIBOONACHOro coAepKaHus Kucropoaa
B raso- U NapoBO3AYLWHbIX CMecsX

HamMeHOBaHMe, COCTasB
OUBUKO—XUMUUECKUE
MUCCJIenyeMoTo BeleCcTBa

"
CBOMCTBA

IDaTa

YCJIOBMA B IIOMEUIEHUN :
Temnepatypa, °C

aTMocdepHOe namJiieHMe, Klla
OTHOCHUTEJIbHad BJIAXHOCTBL, %

PacueTHOe 3HaueHUe KOHLIEHTPAaUMOHHEIX IIpenejyioB

Homep |OcTaTouHOE [TapumasibHEIE KoHueHTpaumsa Pesyne- |KoHUeHT-
NpoOel | DaBJIEHME B OaBJIEHUA KOMIIOHEHTOB TaT pauroH—
BelleC— | peaKLUMOHHOM KOMIIOHEHTOB cMmecH, VICIIEITa— HEIE



TBa cocynme, MM cMecCH, MM pT. % 00. HUA Ha |Openesis
pPT.CT. cT. BOCIIJIa— |pacnpoc-—
MEHEeHMe |TpaHeHUs
Beme- | dser- |Bos- |Beme- | dnner- [Bos3- [JIaMeHM
CTBO [MaTu-|Oyx |CTBO |MaTU-| OyX 1o
3aTop 3aTop cmecu, %
006.
[IpuMmeuvaHne
BeiBom: om  =; (%1 =
o ©)
2
damMmma oneparopa
HamMeHOBaHMe JjlabopaTopun

MeToabl pacyeTa TeMnepaTypbl BCMbILWKX XUAKOCTEN

MpunoxeHue 2

PekomeHayemoe

1. MeTogbl pacyeTa TeMnepaTypbl BCMbILWKN UHAMBUAYATbHBIX XXMOKOCTEN B 3aKPbLITOM TUMMe
1.1. TemnepaTypy BChbIWKKN xuakocten (t_sBcn) B °C, UMEOLWUX HKeNepeuucrieHHble Buabl CBA3EN
(tabn.17), BelumMcnsAOT No dopmyne

Tabnuua 17

n
t =a + at + cymma a 1 , (33)
BCII 0 1 xun J=2 J 3
roe a - pas3MepHB KO3b0OUIMEHT, paBHHM MuHycC 73,14°C;
0
a - BespasMmepHbt koOnbdmuMenT, paeuem 0,659;
1
t - TeMmIepaTypa KMUIIeHMS MUCClemyemol xuakocTu, °C;
KUII
a - sMnupuueckme KoadpdMUMEeHTE, IpuBeneHHbHe B Tabmn.l17;
]
1 - KOJIMYUECTBO CBSA3eM BMIOA j B MOJIEKYJIE MCCJEeOyeMOM XUIKOCTMU.
J
CpegaHsist KBagpaTnyeckas norpeLlHocTb pacyeTa (curma) no cpopmyne (33) coctaensaet 13°C.
Bunm ceasu a j, °c Bunm ceasu a j, °c
c-C - 2,03 C-C1 15,11
Cc-C - 0,28 C-Br 19,40
C=C 1,72 C-Si - 4,84
C-H 1,105 Si-H 11,00
C-0 2,47 Si-Cl 10,07




1.2. Ing HWxenepeYncrieHHbIX KnaccoB BeLeCcTB TeMnepaTypy BCrbiwky B °C BblYUCAOT Mo hopmyne

t = a + bt ,

BCII

Toe a, b - sMnupmuueckue

KUII

KOB2OOULIMEeHTH,
CO CpeIHMMM KBaIpaTUUYeCKMMM [NOTPENHOCTAMM pacueTa cuIMa.

IprBEOEHHBIE

(34)

B Tabn.l8 BmMmecTe

Tabnuua 18

Kjacc BemecTs KosdpomuumeHTE curma, °
a, °cC b

AJIKAHEL -73,22 0,693 1,5
CoupTH -41,69 0,652 1,4
AJIKMIIAHUITMHEL -21,94 0,533 2,0
KapOoHOBEIE KMCJIOTH -43,57 0,708 2,2
ANKMIGEHOJIE -38,42 0,623 1,4
ApoMaTnuuecKue -67,83 0,665 3,0
YTJIEBOOOPOIE
AL OeTUOb -74,76 0,813 1,5
BpomaJikaHe -49,56 0,665 2,2
KeToHH -52,69 0,643 1,9
XJlopaJiKaHb -55,70 0,631 1,7

1.3. Ecrm gns I/ICCﬂe,D,yEMOVI XNOKOCTNU WM3BECTHaA 3aBMCUMMOCTb [aBJieHUA HacCbILWeHHOro

TeMnepatypbl, To TemnepaTtypy Benbllwku B °C BbIMUCASAOT No popMyrne

roe A

—-KOHCTAaHTa,

A
B

P D Gera

Bco O

- 273,

paBHaga 280 klla x cM2 X C

(-1)

(35)

napa ot



p — HapumaJibHOe OaBJIeHMe napa uccjenyeMmou KUOKOCTU npu
BCIH TeMnepaType BCHBIKM, Klla;
D - xondduument mmbdyszmm nmapa B BO3OyxXEe, CM2 X C ;
(-1)
0
feTa - CTexXMOMETPMUECKUM KO3OOMUMEHT KMucjopona B peaxkuuu TOpPeHuHd,

omnpenesigeMet o bopmyse

era = m +m + 0,25(m - m ) - 0,5m + 2,5 m, (36)
C S H X @) P
roem, m , m, m , m , m - 4YMUCIO aTOMOB COOTBETCTBEHHO yoJepona,
C S H X 0 P Cceprl, BOIOPOIA, rajouzna, KucJjopoma u

dbocdbopa B MOJeKyJie XUIKOCTMU.

CpepHsis KBagpaTudeckas NorpelHocTb pacyeta no dopmyne (35) coctasnset 13°C.
2. MeToabl pacyeTa TemnepaTypbl BCMbILLKA CMECEW FOPHYMX XXMOKOCTEN B 3aKPbITOM TUTTE
2.1. Temnepatypy BCMbILLIKU CMECEN roproumnx xunakocten (t Bcr.cm) B °C BblUMCTIAT Mo popmyrie

HesibTa H HesibTa H
k ucmo i ucmo i
cyMMa x exp [ - 1] =1, (37)
i=1 i R(t + 273) R(t +273)
BCII 1 BCII.CM
roe x - MOJIbHAS IOJIS 1-T0 KOMIOHEHTa B XMIKOM daze;
i
OenbTa H - MOJIbHAa4 TernjoTa VCIapeHusd i-ro KOMIIOHEHTa,
ucn i kX X MOJIb ;
(-1)
t - TeMnepaTypa BCIHIKM 1-I'0 KOMIOHeHTa, -C;
BCI i
R - YHUBEepcaJlbHasd Tra30Basd [NOCTOSHHAS.
3HaueHue JesibTa H /R MOXeT OHTb BHUMCIIEHO IO MHTEPIOJSLUMOHHOM
uco i
dbopmysie
IenbTa H /R = - 2918,6 + 19,6 (t + 273), (38)
ucmo i KMo i
roe t - TeMmmepaTypa KMIEHMS 1-TO KOMIOHeHTa, °C.
KMUII 1

CpenHsis KBagpaTnyeckas norpeLuHocTb pacyeta no gopmyne (37) coctaenset 9°C.
2.2. Ecnu ana KOMMNOHEHTOB CMeCUM W3BEeCTHa 3aBUCMMOCTb [aBfieHMsl HacbllWeHHoro napa
TemnepaTyphbl, TO TEMNEePaTypy BCMbILKMA CMECU BbIYMCTISAOT No dopMyne

a
k i
cymma [x 10 (1642 - Tera )/ (1642 - Tera )yl =1, (39)
i=1 i i cM 1
roe a = B (Tera - Tera ) /Tera Tera ,
i i cMmi i cMmi i
Tera =t + C ,
i BCI i A

TeTa =t + C ,

oT



cMi BCII.CM A
i

B, C - KOHCTAHTH ypaBHeHMS AHTyaHa IJIS 1-T0 KOMIIOHEHTA.
CpegHsis KBagpaTnyeckas norpeLluHocTb pacyeTta no gopmyne (39) coctasnget 11°C.

2.3. TemnepaTypy BCMblWKN BUMHAPHbLIX CMECen XMAKOCTEN, NMPUHaANexXawmx ogHOMY FrOMOSIOrMYecKoMy
psAy, BbIMUCAAOT No hopmyne

m
t = t! + HenpTa[x + (m-1) (x') ], (40)
BCIl.CM BCII
roe t' - TeMmIepaTypa BCIBHIKKY JIETKOKMUIISAMETO KOMIOHeHTa, -C;
BCI
JlelbTa — TOMOJIOTMYECKAHA Pa3HOCTHb o TeMneparype B CIEIIKY B
paccMaTpuBaeMoMm pamy, °C;
X - MaccoBas OOJIS BBICOKOKMIIANETO KOMIIOHEHTAa B XMIKOM dase;
m - Pa3HOCTb MeXIy UYMCJIOM YyTIJIEPOIHEIX aTOMOB KOMIIOHEHTOB CMeCH;
x' - KOBQPMULMEHT, Yy4UYMTHBAOUWMI HEeJIMHEMHEM XapakTep 3aBUCUMOCTU
t or x. Ilpm x >= 0,5 x' = 2x - 1;
BCII
npn x < 0,5 x' = 0.

dopmyna (40) npymeHMMa LN FOMOJIOTMYECKMX PSAOB H-CMIUPTOB M CMOXHBIX 3hMpOB HOpMarbHOro
CTpPOEHMS.

CpenHsa KBagpaTuyeckasi NorpeLHocTb pacyerta coctasnset 2°C.

3. MeToabl pacyeTta TemnepaTypbl BCMbILWKA MHANBUAYANbHBIX XXUOKOCTEN B OTKPBLITOM TUIe

3.1. TemnepaTtypy BCMbILKA B OTKPbLITOM TUrne BbuMCNAT no ¢opmyne (33), Mcnonb3ys BenUYMHbI
AMNMPUYECKUX KO3hnLMeHToB 13 Tabn.19.

Tabnuua 19

Bun cBssu a j, °c Bun cBssu a j,°c
c-C 3,63 C-s 14,86

C C 6,48 Si-H - 4,58
;;; - 4,18 - SiC13 50,49
C-H 0,35 O-H 44,29
c-0 4,62 S-H 10,75
C=0 25,36 P-0 22,23
C-N -7,03 P=0 - 9,86
N-H 18,15

Koadbdpmumentel a_0 u a_1 npu pacdyere TemnepaTtypbl BCMbIWKA B OTKPLITOM TUMME pPaBHbl
COOTBETCTBEHHO MUHYC 73°C 1 0,409.

CpegHsis KBagpaTnyeckas norpeLHocTb pacyeTta coctasnset 10°C.

3.2. Ecnv gna uvccnegyeMom XKMAKOCTU M3BECTHA 3aBMCMMOCTb [aBfieHUS HacbIWEHHOro napa oT
TemnepaTypbl, TO TemMnepaTypy BCMbILKA B OTKPbITOM TUrne BbluncnsaoT no gopmyne (35), rae A_B = 427 klMa x
cm2 x c(-1) x K.



CpeaHsia KBagpaTnyeckas norpeLlHocTb pacyeTta coctasnset 13°C.

MpunoxeHue 3
PekomeHayemoe

MeToabl pacyeTa TemnepaTypbl BoCcniiameHeHus Xnakocren

1. TemnepaTypy BocnnameHeHusa (t_socn) mHAamBMAYyanbHbIX Xxuakocten B °C BbIMMCNAIOT No dopmyne
(33), roe a_0 - pasamepHbIn KO3(PULMEHT, paBHbIN MUHYC 47,78°C; a_| - 6Ge3pa3mepHbIi KO3(ULNEHT, paBHbIN
0,882; a_j - amnupuyeckne koacpduumeHTsl, NpuBeaeHHble B Tabn. 20.

Tabnuua 20
Bunm ceasu a j, °c Bunm ceasu a j, °c
c-C 0,027 C=0 - 0,826
C C - 2,069 C-N - 5,876
;;; - 8,980 O-H 8,216
C-H - 2,118 N-H - 0,261
C-0 - 0,111

CpegaHsia KBagpaTuyeckas norpeLlHoCcTb pacyeTta coctasnget 5°C.
2. Ecnu u3BecTHa 3aBUCUMMOCTb AaBfieHWs HAacCbIWEHHbIX MapoB OT TemnepaTtypbl, TO TemnepaTypy
BOCMNNamMeHeHs1 MHOMBUAYarbHbIX XUOKOCTEN, cocToswmux u3 atomoB C, H, O, N, BeluucnsaioT no gopmyne

A
B
t = — - 273, (41)
BOCII P D bera
Bocn O
roe A - KOHCTAaHTa, paBHasa 453 klla x cM2 x cM(-1) x K (oisa
B bochopopranmueckux BemecTB A = 1333 klla x cM2 x c(-1) x K);
B
o) - HnapumaJibHOe IaBJieHUe napa VccenyeMomn XUOKOCTY  IIPU
BOCII TeMIlepaType BOCIJlaMeHeHUd, Klla;
feTa - CTexXUOMETPUUECKMM KO3DOMLUMEHT KMUCJIoOpoIa B peakKuuu TopeHusd,

BEIUMCJISIEMEII 10 dopMmyiye (36) .

CpenHsis KBagpaTuyeckas norpeLlHoCcTb pacyeTta coctasnget 6°C.
3. Temnepatypy BocnnaMeHeH1s1 anudaTu4eckux CNMpTOB U CIOXHbLIX 3(UPOB BbIYMCIIAIOT NO dopmMyIne

t +273
KUII
t = - 273, (42)
BOCIH 1 + K(t + 273)
KUII
roe K - sMoupudueckmuyt xosdduumeHT, PaBHBIN 6 x 10(-4) OJia CHMPTOB U

7 x 10(-4) g CJIOXHEIX 20MPOB.

CpefHsas kBagpaTudeckas NorpelHocTb pacyeTa coctaBnset 2°C ana cnvptoB M 4°C - ons CrOXHbIX
achunpos.



MpunoxeHue 4
Ob6s3aTenbHoe

MeToabl pacyeTa KOHLUEeHTPaUuMOHHbLIX nNpeagesioB pacnpocTtpaHeHUsa ninamMmeHu
no ra3o- " napoBo3aywHbIM CMeCcAM

MeToabl pacyeta NpUMEHUMbI AN UHAMBUAYarbHbIX OpraHMYeckMX BELLEeCTB, COCTosALWMX 3 atomor C, H,
O, N, CI (He Bbonee ogHoro atoma xfnopa B MOriekyrne) n nx cmecen. B cnyyasx, oroBopeHHbIX B .2 1 3, B COCTaB
CMecen MOryT BXOAMTb BOOOPOA, AWOKCWMA yrnepoda, asoT, BogdHo nap. OTHocuTenbHasi cpegHsas
KBagpaTuieckasi NorpeLlHoCTb pPacyeTHbIX 3HAYEHWI KOHLEHTPaLUMOHHbLIX NPEeAenoB pacnpoCTpaHeHWs! ninamMeHu
He npesbiwaeT 20%.

1. MeTtogbl pacyeTa KOHUEHTPALMOHHLIX NPEAENioB pacrnpoCTpaHEeHUs MNaMeHn WHAMBUAYasbHbIX
BeLLEeCTB Ans HavanbHou Temnepatypbl 25°C

1.1. HwxHui npegen (dov_H) B % 06. BbIMUCIIAOT No doopMynam

B R,

O
h h h h h h h{/~\
C ‘ H O N Cl C=C -,

9,134 2,612 {—0,522 |—0,494 ~3,57 7,88 | 6,50

0 1 P
dou = 100/(1 + h JOembra H + cymMmvma hm + cymmvma hm ), (43)
H f f J=1 J 3 r=1 rr
W
q
b = 100/cymma h m , (44)
H s=1 S s
roe h - DMIMPUYECKMM HapaMeTp TEIJIOTH obpasoBaHMa BelleCTBa,
f MoJib X kIx(-1);
HenbTa H - CTaHIapTHasa TenJjora oOpa30BaHMA BelleCTBa B I'a3000pa3HOM
f cocToaHum npu 25°C, xIx x MoOJb (-1);
h, h, h - xosddbmumenTr, xXapakTepusyoune BKJIAXO j-x aromorB (C, H,
3 r S O, N, Cl), r U s—-X CTPYKTYPHBX IPYyII, BIUIOLMX Ha
HVWXHUM [Opene;
m, m, m - UYYMCJIO aTOMOB J-TO DJIEMEHTa, r U S—-X CTPYKTYPHHX TPyl B
3 r S MOJIEKYJIE BelleCcTBa;
1, p, g - YMCJIO XMMMUECKUX BJIEMEHTOB U TUIIOB CTPYKTYPHEIX TIPYII B

MOJIEKYJIE BelleCTBa.
BuaueHus xoaddmumenToB h ,h , h , npueenmenm B Tabim.21.
f 3 r

"Tabnuua 21"



Bug CTpyKTYpHOR h Bip cTpyKTypHOit
rpynnga § rpynnnl

|
T A
U
N
-}
O2200
Znmo

Hh |
\VANRE

-

C—N (rpexBajeHTHH) 2,27

"Tabnuua 22"

1.2. BepxHuii npegen pacnpoctpaHeHuss nnameHn (v _B ) B % 00. BbIMUCNAOT B 3aBMCUMMOCTU OT
BEINNYMHBI CTEXMOMETPUYECKOTO koadhdpumumneHTa kucrnopoga (beta) no chopmynam:
1

q
100/ (cymma h m + cymma g ) npu Gera <= 8; (45)
B Jj=1 37 s=1 S

(0371
bu = 100 / (0,768 Gera + 6,554) npu Gera > 8, (406)
B
roe h , g - KO20OMUMEHTH, YUMTHBAKIME XVMUUECKOE CTPOEHME BEUEeCTBa;
3 S
m - 4YMCJIO CBABEeM j-I'0 BJIeMeHTa;

m, m , m , I - YMCJIO aTOMOB COOTBETCTBEHHO yIJlepona, BoIopoIa, XJjopa
C H Cl O M KUCJIOpOLa B MOJIEKYJIE BelleCTBa.

3HaveHus koadpduumeHToB h_j 1 q_s nprBeaeHbl B Tabn.23 u 24.



Bun crpykryprofi . Bupy ¢TpyKTypHO#
rpynnnl 1 rpynnbt

|
O

—0,84

0,89
0,24
1,93
1,39
—1,40

O6
OQZOOOO
EEEAR
T 0Z2=20

elelzieleke
HELERE

oz

"Tabnuua 23"
Bug cTpYKTYpHO#A rpynnm L
_£<O —1,47
H
UHKJA Heapouairnqecxnﬁ g/mc
|
_gi}. 1,11
O

"Tabnuua 24"

2. MeTtog pacuyeta KOHLUEHTPAUMOHHBIX MpedenoB pacnpoCTpaHeHus MAaMeHW Afsi CMECen TFoprumnx
BELLEeCTB Npu HavyanbHou TemnepaTtype 25°C

MeTon npegHasHayeH [Onsi BELWECTB, He BCTYMawLWMX Mexgy cob00M B XMMMYECKYH) peakuuvio npu
HavanbHOW TemnepaTtype. B 4Mcno KOMMOHEHTOB CMeCU MOXET BXOOUTb MOMEKYNspPHbIA BoOopod, obbemHas
KOHLIEHTpaLMa KOTOPOro He AofkHa npesbiwath 75% OT CyMMbl FOpPHOYMX KOMMOHEHTOB cMecu. Heroptoummu
KOMMOHEHTaMM CMeCU SABNSTCA AMOKCUA yrnepoaa, a3oT U BoagaHOM nap. B uncno koMNoHEHTOB CMecu He BXOAUT
Kucropog.

HwxHui don_H (BepxHU cbn_B) Npeaen pacnpoCcTpaHeHMs NaMeHn s CMEeCU roprovmx BewwecTs B % 06.
BbIYMCASIOT Mo chopmyne

n n
bn , du = cymma ébm /cymma (dbn / du ), (47)
H B k=1 k k=1 K K



roe &M - KOHLEeHTpaluusa k-I'0O ropoyueIl'0 KOMIIOHEHTa CcMecu, 3 00.;
K
bn — HWXHMUM WM BEPXHUM Npenej nJjsa OMHapHOM cMecu Kk-To Topryero
K KOMIIOHEHTAa C BO3IOyxOoM, % 00.;
I - UMCJIO TOPKUMX KOMIIOHEHTOB CMECHU.

Ecnu npegen (doun_nk) kakoro-nnmbo KOMNOHEHTA CMECU HEVM3BECTEH, €r0 BbIYMCIAIOT, Kak yka3aHo B 0.1.

3. MeToabl pacyeTa nNpeaenoB pacnpoCcTpaHeHUs NnaMmeHn Ansi CMECEN ropHYMX BELLECTB C HEFOPHYMMU
npu BbINyCKe MX B BO34yX AN HAaYanbHon temnepatypbl 25°C

[laHHble MeToabl pacyeTa NMPUMEHSIIOTCS B TOM Crlyvae, €Cn KOMMOHEHTbl CMEeCUM He BCTynawT Mexay
cobor B XMMMYECKYIO peakuuio Mpu HadanbHOW TemnepaTtype, HEeroptoYMmMu KOMMOHEHTaMWM CMECU SIBMSOTCS
Ouokeug yrnepoga, a3oT M BoAsAHOM nap. B unmcno roproumx KOMMOHEHTOB CMECU MOXET BXOOUTb MOJEKYISPHbIN
Bogopon, obbemMHas KOHLUEHTpaumsi KOTOPOro He AofkHa npeBbiwaTtb 75%. B 4Mcno KOMMNOHEHTOB CMECcU He
BXOOUT KUCMOPOA.

3.1. HWKHUA KOHUEHTPAUMOHHbIN nNpeden pacnpocTpaHeHus nnameHn ana cmecu ¢u_H) B % 06.
BbIYUCIIAOT N0 hopmyne

¢ = 100/(1 + HO ), (48)
H B
Toe HIO - YMCJIO MOJIeM Bo3Oyxa, Ipuxonsuleecs Ha 1 MOJIb MCXOIHOM
B CMecH, OIpenessoT 10 dopMmye
n n m
HIO = cymma ¢u /du - 0,01 (cymma ¢om + cymma oém C ), (49)
B k=1 k Hk k=1 k J=1 373
roe om - HWXHUMN npenejl pPacIpoOCTpaHeHUs JIaMeHu k-10 ToproYero
Hk KOMIIOHeHTa, % 00.;
bv - KOHUeHTpauus Jj-T'0 HeTropnuyero KOMIIOHEHTa, % 00.;
J
C - xo20duuUMEHT J-T'0O HETOpKUYeIr'o KOMIIOHEHTa;
J
m - YMCJIO HEeTOpPKUYMX KOMIIOHEHTOB CMECH.

3HaveHus koadpduumneHTa C_j npuBeaeHsl B Tabn.25.

Tabnuua 25
Heropoumii KOMIIOHEHT CMECH C 3
AzoT 0,988
Bonmaunom nap 1,247
Iuoxcun yrJjepona 1,590

3.2. BepxHuin npegen pacnpocTpaHeHus nnameHun ans cmecn ou_(8) B % 06. BbiumncnaoT no hopmyrne

(%8 (%8

n m / n K m 7
b = (cymma dom + cymma ¢u )/ (cymma + cymMa ), (50)

B k=1 k J=1 3 k=1 oun J=1 omn

BK Bj
roe ¢wm - BEpXHMM [pele]l paclOpOCTpaHeHMd IIJIaMeHM IOJid OMHAapHOM cMecu k-To
Bk TopoYero KOMIIOHEHTa C BO3OYyXOM, % 00.;

b — BEPXHUM Y CJIOBHEBIN npenes PacnpoCTpaHeHussa JlaMeHu  Jj-To

Bj Heroproyero KOMIIOHEHTa, BBIUMCJIISIEMBIN OJ1Ag KaxXngoro Heroprouero



(0)%8

roe om
d
K

)

KOMIIOHEHTa 0 dopwmyJie

KOHLIEHTPpalmMAa

(%1
¢
' =
Bj bn bn
n k / n K
(1 - cymMmma / cyMMa ) (1 - K)
k=1 ou k=1 ou d
BK HK
- MMHVMAaJIbHAS brermaTHU3MpyoOLa g
KOMIIOHeHTa, % 00.;
- KO3b0buLMEeHT bIerMaTuU3alUMA.

Heroprouero

MuHUManbHYO drerMaTU3vpyIoLLYIO KOHLEeHTpauuto (dbu_d) KaxKOoro Heroproyero KoMnoHeHta B % o0.
BbIYMCIISAOT Mo chopMyrne

o

A} A} l A}
h Ienpra H + h + cymma h m
f f i) =1 373
du = 100 (52)
q) T l T
h -1+ cymmvma h m
) =1 3 3
roe h - KO9QPMUMEHT TeNJIOTH O0pasOBaHMsa CMECM TOPIUMX KOMIIOHEHTOB B
£ rasz’oobpasHOM COCTOSHMM, MOJb X KIDK ;
(-1)
h , h - cBoBomHBEIE UJIEHH;
b b
h , h - xo30dMuUMEHTEH aTOMOB M CTPYKTYPHBEIX IPYIIl IOPIOYMX KOMIIOHEHTOB
] ] (Mx 3HadYeHUs NpuBeIeHH B Tabj.26);
m — UYMCJIO aTOMOB j—PO Byga B CMeCHU TI'OprYMX KOMIIOHEHTOB.
]
KosdbdmumeHTH 3HaueHMe kKoabduuMeHTa Hpu pa30aBJIEHMM CMeCH
h'_j, h"_j
a30ToM BOOSHEIM I[1apoOM OVMOKCUIOM BOIOpOIa
h' f 0,865 x 10(-2) 0,802 x 10(-2) 0,736 x 10(-2)
h' ¢ 1,256 0,780 0,584
h' C 2,528 1,651 1,292
h' H 0,759 0,527 0,427
h' O 0,197 0,416 0,570
h' N - 0,151 - 0,147 0,133

Tabnuua 26



h' _c=cC 1,500 1,500 1,500
h'' o 2,800 2,236 2,020
h'' C 5,946 5,000 4,642
h'' H 1,486 1,250 1,160
h'' 0 - 2,973 - 2,500 - 2,321
h'' N 0 0 0

h'' c=C 0 0 0

Ona cmecu roproumMx KOMMNOHeHTOB BenuuuHbl Oenbta H' f B kk x Monb(-1) M m_j BblMMCRAIOT MO

dopmynam
° n ° n
Oenbra H = (cymma JenbTa H o¢um ) /cymma om , (53)
f k=1 fk k k=1 k
n n
m = (cymma m ¢u )/cymma om , (54)
] k=1 Jjk k k=1 k
roe JenbTa H - CTaHIapTHasa TenjoTa obpaszoBaHUAa k-T70 Troprouero
fk (-1)

KOMIIOHEHTAa B I‘a3oo6pa3HOM COCTOAHUM, KIX X MOJIb ;

m - UMCJIO j—-X aTOMOB B MOJIEKYJIE Kk—-T0 Troployuero KOMIIOHEHTA.
Jk

Ecnu cpeau roptoumx KOMNOHEHTOB CMECK OTCYTCTBYIOT MOJEKYNSAPHbIA BOAOPOA, MOHOOKCUA yriepoaa u
YKCYCHasi KUcrnoTa, To 3HaveHne koadduumeHTa dnermatnsaumm K_¢ 6epyt n3 1abn. 27. B npoTMBHOM crny4vae

K_ BblumcnsoT no popmyne (55) ¢ ncnonb3oBaHMeEM AaHHbIX Tabn.27

(%1
n / n K
K = cymmva ou / cymma , (55)
o) k=1 k k=1 K
bx
roe K - KO®0buuMeHT odrerMaTuU3lalUM K-TO TOpKRYero KOMIIOHEHTAa IO aHHBIM
bx brrerMaTM3aTOPOM.
drrerMaTmM3aTOP K & npu orermarmusaunm
OpraHUYeCKUX MOJIEKYJISPHOT'O MOHOOKCUIA
BEUECTB BOIOpPOIa yrJjepona
AzoT 0,100 0,003 0,020
Ouoxkcun yrJjepona 0,190 0,018 0,096
BonsHOM map 0,160 0,003 -

4. MeTopg pacyeTta npeaenoB pacnpocTpaHeHNs NamMeHn Npy NOBbILLEHHbIX TEMMepaTypax

Tabnuua 27



Mpu Ttemnepatypax (t) B guanasoHe ot 25 pgo 150°C HwxkHuK (bu_Ht) n BepxHU) npegensl
pacnpocTpaHeHus nnameHn B % 06. BblMMCAAOT No hopmynam:

t - 25
dun = du (1 - —) (56)
Ht H25 1250
t - 25
(0% = o¢um (1 4= — ). (57)
Bt B25 800

MpunoxeHue 5
PekomeHayemoe

KoHcTpyKUMsa pacnbinuTens AucnepcHbIX BeWecTB Npu onpeaeneHnmn nokasarenemn
B3pblBa NbINIeBO3AYLWHbLIX cMecel

Pacnbinutens coctouT 13 koHyca 1 n dopkamepsl (4epT.22). KoHyc ¢ yrnom pactesopa 30° ogHOBpEMEHHO
CNYXXWUT BepXHeEW KPbILKOW peakunoHHoro cocyaa anametpom (105+-5) mm. dopkamepa cocTtouT M3 Kopnyca 4 u
OOHbIWKa 5, obpasylowmx BHYTpeHHW cdepy anameTpoM (40 +-1) mm. Obpaseu mccnegyemoro BeLLecTBa,
MOMELLEHHbIV Ha OOHBILWKO ddopKamMepbl, B3BMXPUBAETCA NPWU KpaTKOBPEMEHHOW NOofaye CXKaToro Bo3gyxa U vyepes
naTpyboK 3, COEAMHEHHbIN C KOHYCOM PacnbIIMTENS HAaKUAHOW rankom 2, yBrieKaeTcs B peakUMOHHBIN COCYA.

e

1 — KOHyC; 2 - raiika HakugHasi; 3 — naTtpyGok; 4 — kopnyc
¢opkamepsbl; 5 — AOHBIWKO

YepT. 22

"YepTtex 22"

MpunoxeHue 6
PekomeHayemoe

MeToAabl pacyeTa TeMnepaTypHbIX NpeferioB pacnpocTpaHeHUs niamMeHu

1. PacuyeTt TemnepaTtypHbIX NpedenoB pacnpoCcTpaHeH s NnaMeHn NHANBMAYaNbHbIX XXUOKOCTEN

1.1. Ecnn n3BecTHa 3aBMCMMOCTb AaBMEHUS HaCbILLEHHOro napa OT TemnepaTypbl, TO 3HaYEHUE HUKHEro
WNn BepxXHEro TemnepaTypHOro npegena pacnpoctpaHeHusa nnamedn (t.n) B °C  BblMMCAAOT  NO
COOTBETCTBYHOLLEMY 3HAYEHUIO KOHLIEHTPALMOHHOIO Npeaena pacnpocTpaHeHust nnameHu (duv_n) no popmyne



B

I A - lg(dm p x 0,01)
om0

roe A, B, C
A

p - arMocbepHOe nmarJjieHMe, klla.
0

— KOHCTAaHTBI YpPaBHEHUA AHTyaHa;

3HayeHve v_N MOXeT OblTb paccyMTaHO MO MeTogam, NpMBedEeHHbIM B MpunoxeHun 4. MorpelHocTb

_C,

A

pac4yeTa no dopmyne (58) onpegensieTca NOrpeLwHOCTLIO pacyeTa v _n.

1.2. Ecnn Hens3BeCTHa 3aBUCUMOCTb [ABfIEHMS HACLILEHHOrO napa OT TemnepaTtypbl, TO ANS BELIECTB,
cocToswmx n3 atomos C, H, O, N 3HauyeHne HIKHEro nnn BepxHero TemnepartypHoro npegena (t_n) BblMMCASAIOT NO

dopmyne
- aj' oC |
Bun Buy
CTPpYKTYpHO#R ¢ y CTPYKTYpHoO#h ¢
rpynisl " B rpynmnu !
C—C —0,909 —1,158 C—N —2,1¢
¢
C=C —2,66 —4.64 N —H 6,5:
C—H —0,009 0,570 O—H 19 7
C—0 0,110 1.267 =\
c =0 5,57 5'86 Y / _.4’4(
A\ i/
n
t =a + at + cymma a 1 , (59)
oI 0 1 xum j=2 37
TIe a - pasMepHBIt KO2bdMLIMEeHT, PaBHHM MUHYC 62,46°C nnsg HWXHETO U
0 MuHyC 41,43°C mjia BepxXHero IpenelioB;
a - OespasmMmepHBM KOo5bbuuMeHT, paBHBl 0,655 mms HwxHero m 0,723 nJis
1 BEPXHETO MNpPEenesioB;
a - sMOuMpuyYeckye KosdOMUMEeHTH, XapaKTepu3ylllMe BKJIAI J-X CTPYKTYPHHX
] Tpynm, NpuBeneHH B Tabmn.28.
"Tabnuua 28"

CpegHee kBagpaTuieckoe OTKINoHeHne pacyeTa no ¢gpopmyne (59) cocraensiet 9°C.
1.3. Ecnu HeusBecTHa TemnepaTypa KMMEHUS Uccneayemoro BelwecTsa npyM HoOpMasibHOM atMocdepHoM
[aBneHuMu, TO 3HaAYEeHME HWXKHEro TemnepaTypHOro npegena pacnpocTtpaHeHus nnameHu (t_H) BbIMMCIAKT Mo

dopmyne

roe t

— DOKCIIEPMMEHTAJIbHOE 3HAa4YeHMe TeMIIepaTypPEl BCIIBIIKM,

(60)



BCII

C - KoHCTaHTa, paBHasg 2°C, ecnan s pacuera MUCIOJIb3YIT
3HaueHue t B 3aKPETOM TurJe, wu paeHaa 8°C, ecim Omsa
BCII
pacdyeTa MCIOJb3YyKT 3HadeHue t B OTKPBEITOM THUIJIE.
BCII

CpegHsist KBagpaTnyeckas norpeLHocTb pacyeta no dopmyne (60) He npeBbiwaeT 12°C.

2. PacuyeT TemnepaTypHbiX MpedenoB pachnpoCTpaHeHWst nnamMeHu AOns  cMecell  XWOKoCTewn,
npeacTaBnsaoLWmnx cobo pacTBopbl

2.1. Ecnu usBecTtHa 3aBMCMMOCTb [aBMEHWsl HACLILEHHOrO napa OT TemnepaTypbl ANA Kaxgoro u3
KOMMOHEHTOB CMeCHW, TO TEMNEPATYPHLIN Npeaen pacnpocTpaHeHus nnaMeHn ansa cmecu (t_n.cm) B °C BblMUCNSOT
no ¢popmyne

a
k i
cymma HO x 10 =1, (61)
i=1 i i
roe kK - umMcCJIO KOMIIOHEHTOB CMeECH;
HIO — KO30IMLMEHT aKTMBHOCTM 1-T0O KOMIIOHEHTA;
i
X — MOJIbHBEIE HOOJIM 1-T'0 KOMIIOHEHTAa B XUOKOM dasze;
i
B (Tera - Tera )
i cM i
a = ; Tera =t + C ,
i TeTa TeTa cM I.CM A
cMm i i
TeTa = t + C ,
i ni A
i
B, C - KOHCTAaHTH ypPaBHeHMS AHTyaHa IJIS 1-T0 KOMIIOHEHTA;
i A
i
t - TeMIepaTypHHI Openejyl pacHpoCTpPaHeHUs IJlaMeHM 1-TOo
i KOMIIOHeHTa, “C.

CpepHsia kBagpaTudeckas MorpellHocTb pacyveTa coctaBnsgetr 10°C gna HWxHero TemnepaTypHoro
npegena u He npesbiwaeTt 20°C ans BepxHero npegena.

2.2. Ecnn HensBecTHa 3aBMCMMOCTb AaBIEHMSA HACbILLEHHOro napa ot Temnepartypbl XoTs 6bl A4ns ogHOro
KOMMOHEHTa CMeCU, TO HWXHUI TemnepaTypHbIn npegen pacnpoctpaHeHus nnameHun ans cmecu (t_H.cm) B °C
BbIYUCIIAOT N0 hopmyre

OenbTa H OenbTa H
k ucmo i ucmo i
cymmMa x exp| - ] =1, (62)
i=1 i, R(t +273) R(t + 273)
Hi H.CM
roe JesbTa H - MOJIbHasga TernjoTa MCIlapeHus i-ro KOMIIOHEHTa,
ucn i kIX X MOJBL  ;
-1
t — HWXHUMN TeMnepaTypPHHI npene pacrIpoCTpaHeHus

Hi njlaMeHM 1-To koMrnoHeHTa, °C.



3HaueHne Hdenbta H_umcn i/R MOXeT ObITh onpeaeneHo no MHTepnonsiuMoHHon dopmyrne (38).

CpepaHsist KBagpaTnyeckas norpeLHocTb pacyeTa no dopmyne (62) coctasnsiet 10°C.

3. PacyeT HwkHero TemnepaTypHOro npeferna pacnpocTpaHeHUs nfaMeHn And CMecen roproumx u

HEeropYnx XuaKocTemn

Ecnun cmeck xnagkocten npeacraenaeT cobon pacTBop, TO, UCNONb3Yys M3BECTHYH 3aBUCMMOCTb AaBreHUs
HacCbIWEeHHbIX napoB OT TemnepaTtypbl ON1A KaXOdoro Heroprw4yero KOMMOHEeHTa, MOXHO paccyuTaTb HUKHUI
TemnepaTypHbIA Npeden pacnpocTpaHeHus nnamenu gns cmecu (T_H.cm) B rpagycax KenbBuHa no dopmyne

Tabnuua 29

k 1 1
cyMMa x exp [HenbTa H (— = —) ] -
i=1 i ven 10T T
Hi H.CM
n 1 1
cyMMa x exp [HenbTa H (— = —)] =1, (63)
i=1 3 ucrn j T T
Hi H.CM
Toe X , X - MOJIbHEIE HOJIM 1-TO TopoyUero M Jj-TO HETOponUYero KOMIIOHEHTOB B
i 3 xuokom dase;
HesibTa H , HenpTa H - MOJIbHAas TeIJoTa MCHapeHus 1-To ropouero u
mcri UCIT] Jj-TO Heroponuyero KOMIIOHEHTa, KJIX x MoJsb (-1);
T — HMWXHUM TeMIepaTypPHHM IIpenell paclIpOoCTPpaHeHUS IJIaMeHU’ i-ro
Hi TopoUYero KOMIIOHeHTa, K;
T — YCJIOBHEIM HWXHUMN TeMIlepaTypPHBIN npenen pacIpoCTpaHeHus
H]j JIaMeHM J-T0 HeTOoponUYeTro KOMIIOHEHTAa BHUMCIIST 0 dopmysie
B
T = - C +- 273, (64)
H] A - 1g [p /(up-1)] A
0
rone A, B, C - KOHCTAaHTEL YpaBHEHUA AHTYaHa IJId OaHHOT'O HeropKnuYero
A KOMIIOHEHTaAa ;
p - aTMocbepHOe mamBJyieHue, klla;
0
HIO — IapaMeTp, XapakTepu3ynumni brnerMaTusUpyLlEee Wi
I/IHI‘M@I/IpyIOLU,ee BJIMMAHVE HeTroprndero KOMIIOHEHTAa B HapOBOVI
baze. 3BHaueHMA HDO O HauboJee PacnpoCTPaHEeHHBIX
HEeTOopoUMX KOMIIOHEHTOB NIpMBeIeHH B Tabjs.29.
HavMeHOBaHME BelleCTBa HIO
Boma 1,23
TeTpaxJIOpMeTaH 4,80
1, 1, 2-TpudTOopTPUXIIOP3TaH 5,60
1, 2-IunbpomMTeTpadTopmTaH 21,30

CpeqaHsst KBagpaTuyeckas NorpeLlHocTb pacyeTa coctaenseT 10°C.

MpunoxeHue 7

PekomeHayemoe

MeToAbl 3KCNepUMeHTanbLHOro onpeaeneHnsa HopmanbHON CKOPOCTU
pacnpocTpaHeHus NflaMeHU B ra3o- U NapoBO3[YLHbIX CMECAX



1. MeTog onTMMu3aumu, NPUMEHAEMbIN ANs onpeaeneHns HopMaribHOW CKOPOCTM B LUMPOKOM Auana3oHe
JaBrieHun 1 Temneparyp

1.1. Annapartypa

Cxema ycCTaHOBKM AN onpegeneHnsi HopmasnbHOM CKOPOCTU pacnpoCTpaHEeHUsa NramMeHn npuBedeHa Ha

YyepT.23.
&\ Hji

23,

2 Q ! ]

U F

4 G GTe s

16/ 154744
g H i2
7
8
3
1 — peakuuoHHbIi cocya; 2 — anekTpoAbl 3aXUraHua; 3 — TepMocTart; 4 — NUHKEA NoAaY4u ro-
piouero; 5 — nuHM4a nogaun okncnuTenda; 6 — nuHna noaaum dnermaTtmaaropa; 7 — namepurenns
AaBneHusi; 8 — knanaHel; 9 — pTYTHBI MaHoMeTp; 10 — BakyyMHbIil Hacoc; 11 — razoeblii
cMmecuTens; 12 — ycunutenu THpUCTOpHbIe; 13 — perynaropsl Temnepatypsl;. 14 — anekTpoHa-
rpesatenu; 15, 24 — TepMoanekTpuiyeckue npeobpazoatenn;16 — AaTuuK AaBneHun; 17 —
perncrparop 4yeckKoro AAE ; 18 — nyneT ynpaenenua; 19 — 3axuraiollee ycTpoi-
cTBO; 20 — younuTtens; 21 — cMOTpPOBbIe OKHa; 22 — CKOPOCTHasA KHHOKamepa; 23 — uamepu-
Tenb Temnepartyphl
Yepr. 23
"YepTtex 23"

1.1.1. PeakuuoHHbIN cdepuyeckuin cocyn BmecTumocTbio 10 AM3, MMELWUn CMOTPOBOE OKHO AfiS
pernctpauum npouecca pacnpoCTpaHeHUs nnamMeHn. PeakuMOHHbIM cocyd CHabXkeH OaTyuMkOoM AaBrieHus U
COeAVHEH 4epes KnanaHbl ¢ MaHOMETPOM, BaKyyMHbIM HAacoCOM, CMCTEMOW nogaym u cbpoca rasoe v napos. B
LeHTpe cdepuyeckorn Mnonoctu cocyda copMmpoBaH paspsagHbI MPOMEXYTOK. [ns MNOBbIWEHUS TOYHOCTU
perncTpauum gaBrieHns Ha HayanbHOM CTagun pasBUTUS MpoLiecca PeKoOMEHAYETCS UCMONb30BaTh BTOPOWN AaTymK
[aBrneHus.

MpumeuaHue. [Jonyckaercs npuMeHATb chepuyeckme peakuMoHHble COoCyabl BMECTUMOCTbIO OT 3 o 25
am3.

1.1.2. CmecuTenb rasoBbil Afsi MPUTOTOBIIEHUS TOMOFEHHOM Tra30MapoBOA CMEeCUM MpU MOBbILEHHOM
[OaBreHnM NO3BOISIET MPOBOAMTL NOAPSI HECKOITbKO SKCMEPMMEHTOB B PEaKLMOHHOM COCye CO CMECbIO 3a4aHHON
KOHLIEHTpaLmu.

1.1.3. [datuuk paenenuns pormkeH obecneunBaTb perncTpaumio ObICTPOU3MEHSAOLLEroCs AaBrieHns B
yactoTHOM guanasoHe oT 0 go 1500 Ny 1 nmeTb BEpxXHUIA Npeden u3mMepeHusa He meHee dYem B 10 pa3 Gonblue
HavanbHOro JaBneHust B cocyae.

MpumeyaHue. NMpn HeobxoOUMOCTN CUCTEMY U3MEPEHUS OaBrneHUs TapupyloT nubo nogayen Bosgyxa B
peakunoHHbIN cocyd, NMMBo Ha cneunanbHO NpeaHa3Ha4YeHHOM Ans 3Toro npecce.

1.1.4. B ka4yecTBe NCTOYHMKA 3a>XUraHNsl UCMOSb3YOT 3NIEKTPUYECKYI0 UCKPY C aHepruen He 6onee 0,1 [k un
OnMTenbHOCTLI0 He Bonee 3 mc. PaccTtosiHne mexay KOHycoobpasHbIMU KOHLIAMKU 3M1eKTpodoB He bonee 2,5 Mm.
HOuwameTp anektponos He bonee 3 MM.

1.1.5. Tepmowkad, obecneumBaroLLMn HAarpeB PeakLMOHHOIO CoCyda, UcnapuTens M CBA3bIBAOLUMX WX
NHEBMOMMHUI OO0 HeOBX0AMMOW TeMnepaTypbl C paBHOMEPHOCTLIO HE MeHee 5%.



1.1.6. Peructpatop OuHaMU4ecKoro OaBreHust JormkeH obecneunBaTb HEMNpPepbIBHYIO UMW OUCKPETHYHO
3anncb M3MEHEHMS1 BO BPEMEHU [aBMeHWs BHYTPU cOocyaa B npoLuecce ropeHund. 3a Hayano oTcyeTa BpeMeHu
NPUHUMAOT MOMEHT cpabaTbiBaHUS UCTOMHMKA 3aXXKUTraHus.

1.1.7. MaHOMEeTpbl AN U3MEPEHUs] CTAaTUYEeCKOro OaBIieHWst B COCYAe, MHEBMOJSIMHUAX, UCMApUTENE U
rasoBOM CMecuTeNie C MorpeLiHocTbio n3MepeHust He 6onee 0,133 kla npu gaBneHumn go 100 kla n He Gonee
0,25% - npn paBnenun 6onee 100 kla.

1.1.8. BakyymHbIn Hacoc, obecrneuyMBarolMiA OCTaTOMHOE OaBfieHMe B peakuMOHHOM cocyde He Gonee
0,266 klMa.

1.1.9. KnanaHbl 1 MHEBMONUHWN, BbiAEPXUBAKOLINE OABMEHME B3pbiBa N 0becneydmBaioLlLiMe BO3MOXHOCTb
BaKyyMUpOBaHUs cocyaa.

1.1.10. TynbT ynpaBneHus, obecneynBalOWnMA CUHXPOHU3ALMIO MOMEHTa 3aXuraHus Ccmecu C
perncTpaumen npoLecca pacnpocTpaHeHUs NNamMeHn C MOMOLLbI0 CKOPOCTHOW KMHOKaMepbl.

1.2. NpoBeneHune ncnbiTaHUin

1.2.1. PeakuMoHHLIN cocyn NPOBEPSIOT Ha repMeTUYHOCTb. [epMeTUYHOCTL cocyda AOMKHa ObiTb Takown,
4yTOObI NPU OcTaTO4YHOM AaBrieHun He 6onee 1 klMa nameHeHne aasneHus 3a 10 MuH He npeBbicuno 0,133 kMMa.

1.2.2. TpurotaBnuBalT B PEaKLUMOHHOM COCyAe TFOpHYYyld CMechb. [ns 4ero BakyymupyrwoT cOCyAd [0
OCTaTO4YHOro [AaBneHusi He Oonee 0,266 kla, 3ateM nooyepeaHO MOAAKT B HEro KOMMOHEHTbl CMecKu Mo
napumanbHbIM [aBMEHUAM WM [a30BYyl0 CMeECb W3 CMecuTens, r4e OHa MnpegBapuTenbHO MoaBepraercs
KOHBEKTMBHOMY NepeMeLlNBaHUIo.

1.2.3/ Tlpn HeobxoamMmoCTn cocyd W ucnaputenb HarpeBatoT OO0 TemnepaTtypbl UCMbITaHWK, ANS 4ero
NCMonb3yT TEPMOLLKAd U yCTPOMCTBA aBTOMATMYECKOrO perynmpoBaHus Temnepatypbl. [lonyckaeTca HarpeBaTb
WCXOAHYI0 CMEeCh [0 TeMnepaTypbl, He npeBbiwatoLien 55% oT TemnepaTypbl CaMOBOCMIAMEHEHNS.

B peakumoHHOM cocyge cosgatoT Tpebyemoe A5 UCNbITaHUI JaBNEHNE roptoYen cMecu.

1.2.4. 3akpblBalOT BCe KnanaHbl YCTAaHOBKM W C MNynbTa YNpaBreHWs MHULMMPYIOT 3axuraHne cmecu B
cocyge. MomeHT cpabaTtbiBaHMs 3axurarowero YCTpOWCTBa U U3MEHEeHWe AaBrieHns B cOocyae 3anuvcbiBaloTCs
perucTpaTopoMm AuHaMmMyeckoro pgasrneHusi. py HeoBXoAMMOCTU MCMOMb3YT CKOPOCTHYK KUHOKamMepy Ans
permcrpauumn npouecca pacnpoCTpaHeHUs NaMeHu.

1.2.5. VcnbiTaHre npy 3afaHHbIX 3HAYEHUSX HAaYarbHOro AABMEHWs, TeMNepaTypbl U KOHLEHTPaLMN CMECK
NOBTOPSIOT HE MEHee Tpex pas.

Kaxgyto aKkcnepMMeHTanbHYyl0 3aBUCUMOCTb W3MEHEHUSI [OaBrieHust BO BpemeHu obpabatbiBaoT B
cooTtBeTcTBMM C 0.1.3.

1.2.6. MNocne kaxgoro UCNbITaHNA pPeakUMOHHbIM COCYA BaKyyMUPYHOT M NpoayBaloT BO3AYXOM HE MeHee
Tpex pas. NMpn HanuuMmM KoHOeHcaTa Cocyd NPOMbIBAHOT.

1.2.7. C uenbto onpegeneHnss MakCMMasrbHOrO 3HAYeHUs1 HOPMarbHOM CKOPOCTU pacnpoCTpaHeHUs
nnaMmeHn ansg uccnegyemMoro BeLecTBa NPU 3afaHHbIX 3HAYEHMAX HayanbHOro AaBreHUA U TemnepaTtypbl
NpoBOAAT UCMBITAHNSA CO CMECSIMU Pa3fMYHOro coctaBa, b6rmM3Koro kK CTEXMOMETPUYECKOMY.

1.2.8. [na onpegeneHnss 3Ha4YeHUN HOPMAarbHOW CKOPOCTW pacnpoCTpaHEHUs1 MNfamMeHn no cMecwu
3a[laHHOro COoCTaBa B LUMPOKOM AnanasoHe AaBneHUn 1 TeMnepaTyp NPoBOAAT CEpPUM UCMbITaHWIA, OTNnYatoLLmecs
HayvanbHbIM JaBneHneM u/unu TemnepaTypomn.

1.3. OueHka pesynbraToB

1.3.1. PacyeTHyl0 3aBMCMMOCTb M3MEHEHNS AaBMIEHMS B COCYAEe BO BPEMEHW MOMyYatT MHTErpupoBaHMeEM
anddepeHumnansHOro ypaBsHeEHM MaTemaTMyeckon Mogenu npouecca



1 !
1+ — ~ 5T \28

dn 3n Yu (l—nu,m Yu )G
ha = 1 “ *Sus (65)
a(n"’u —_ Y_"_._?é ,nu)
Yu
B KOTOPOM
1 1
— v —1 — ]
e e (A B
u
ng==l— G ’ (66}
fe—l oy, —1) ] -1 v, =V
G=vy [1 — 2 ] v —— 67
b + Yo ?b(‘\’u—l) e + Yu ' { )
e n=p/pt — OTHOCHTE/LHOE AABNEHHE;

p — TEKYWiee pacyerroe jasJjienve B cocyae, klla;
p: — HauajabHoe JaBneHHe B cocyae, klla;
t — BpeMs, c;
@ — PajHyC PeaKUHOHHOIr0 COCYAa, M;
Y4, Yo — COOTBETCTBEHHO NOKa3aTenH agMabart ropioued cMecH H NPOAYKTOB
I'opeHHus;
my

ny= g — ODTHOCHTeJIbHas Macca ropiouell cMecH B COCYAeR;

m, — TeKyllee 3HaUeHHe MacCH Topioyeil cMecH, Kr;
my ~— HavaJbHOE SHAUeHHe MacChl rCpIoYel CMecH, Kr;
Re =ps [Py — OTHOCHTEJLHOE MaKCHMaJbHOE RaB/eHHe B3PHBA B COCYAS;
pe —— MAaKCHMAJIbHOE XaBJIeHHe B3phLiBA B COCYAe TNPH HAYANLHOM JAasie-
HHH Py, klla;
Sy — Texymueﬁ 3HayYeHHe HOPMAJAbLHON CKOPOCTH PacnpoCTPaHERHA IIaMe-
HH, M.c—!,

"®opmynsl (65), (66), (67)"

Pammyc njaMeHu (r ) BHUMCJIHAKLT 10 QopMyJie
b
1
HIO 1/3
r = (1 -n ou u) a. (68)
b u

CpaBHEeHMe 3KCMEePUMEHTASIbHOM U pacYeTHOW 3aBUCUMOCTEN M3MEHEeHWs1 paguyca nramMeHu OT BpeMeHU
MOXET ObITb UCMOSIb30BAHO AJ11 KOHTPOIS NMPaBUbHOCTU OMNpeaeneHns HopMarbHON CKOPOCTMU.
3aBUCUMOCTb HOpMarbHON CKOPOCTM OT AaBIEHWs U TemnepaTypbl CMECU NPUHMMALOT B BUAE

n m
s =s (p/p) (T / T) , (69)
u ui i u i
roe s — HadaJlbHafd CKOPOCTb PacCIpPOCTPaHeHUA IJIaMeHU (mpm HadaJlbHEIX
ui OaBJIEHMM M TeMIepaType), M X C
-1
T - Tekyllee 3HadYeHMEe TeMIepaType cMmMecu, K;
u
T - HavajJibHasa TeMIepaTypa CMecu B cocyne, K;
i
n - OapuYeckKHuM NoKasaTelb;
m — TeMINepaTypHEM [IOKa3aTellb.

B ﬂpM6ﬂMMeHMM aanabaTnyeckoro cxatust CMecu W3MeHeHue Hopmaanoﬁ CKOpPOCTM C pPOCTOM
OTHOCUTENBbHOIO AaBleHNA ONNCbiBaeTCA BblpaxeHnem

SIICUJIIOH



m

roe SICUJIOH = (m + n - ) — TEPMOKMHETUYECKM M IIOKas3aTellb.
HIO
u

Bxopgswme B pacyeTHble (hopmynbl mapameTpbl HO_W, HO_b, nn_e onpegensawT TepMogMHaMU4ecKnm
pacyetom. [lpyn OTCYTCTBUM paCYETHbIX 3HAYEHWU raMMa_B BbIYUCIIEHUS MOTYT MPOBOAUTBCS B MPUOMMKEHUN
HI0_b, raMma_u a 3Ha4yeHue nNn_e MOXET ObITb 3aMMCTBOBAHO 13 3KCMEPUMEHTamNbHbIX AAHHbIX.

PacueTHas 3aBMCMMOCTb I'IM(t) onpenendaeTca AByMda HEU3BECTHLIMU NapamMmeTpamu - s_ui N 3NCUTIOH.

1.3.2. 3 3KcnepmmeHTaan0|71 3anmMcn n3MeHeHuna aaBrieHnA BO BPEMEHU BbI6MpaPOT HEe MeHee nNATU

3HayeHun p_kK (t_k ), yaoBneTBopsoLLmMX YCOBUIO

1,1 p <=p (t) <=20,% , (71)
i k k I

TIe p - IaBJIeHMe, COOTBETCTByKIee TOoukKe Inepermba KPUBOM M3MEHEHUS
ni maBJIeHUsT B3pPEIBA OT BpeMmeHu, klla.

MNpumevaHne. [nA OUEHKM COOTBETCTBMS SHEPIrMM WCKPbl  YCMOBMAM  WCMbITAHWSA  WCNOMb3YIOT
SKCnepuMeHTanbHyto Touky p_i(0), cOOTBETCTBYIOLLYI0 MOMEHTY cpabaTbiBaHus 3axuratowiero yctponctsa. [pu
3TOM CYUMTalOT, YTO 3HEPrUs WCKPbl COOTBETCTBYET YCMOBWAM WUCMbITAHWS, €CnyM pacyeTHas 3aBWCUMMOCTb
N3MEHeHUs1 AaBrneHus, MNornyvYeHHas B pesynbTate onTuMM3auuun, COBMafaeT C SKCNepUMEHTanbHOW, BKoYas
Touky p_i(0).

1.3.3. OﬂTVIMI/I3VIpy+OT pac4eTHy0 3aBUCUMOCTb U3SMEHEHNA OaBlIeHUA BHYTPU

cocyna IO B3KCIEPMMEHTAJIbHOM NyTeM MMHUMMM3auuu QyHkumoHasa ou (TeTa)

_ N <) S _ 2
ou (TeTra) = cymma [ (t ) - mm (t , Tera)] , (72)
k=1 k k k
S
Toe TeTa = ui - BeKTOp-CcTOoJIOEll HEeM3BECTHHX NapaMeTpOB;
BIICUJIOH
e}
o (t ) = p(t )/p - SKCIepuMeHTaJIbHOEe OTHOCHUTEJILHOE IaBJIEHME B MOMEHT
k k k i BpeMeHu t ;
K
P _
nn (t , Tera) - pacueTHOEe OTHOCUTEJILHOE oaBJIeHUE B MOMEHT BPEMEHH,
k t k nosnyuaeMmoe UMCJIE€HHBEIM MHTETIPUPOBaHMEM ypaBHeHud (65);
N - UMCJIO TOuek BKCIEepPMMEHTa, I[I0 KOTOPHEM IPOM3BOONAT OITMMM3aLMO.
1.3.3.1. MeT0A, HENNHENHbIX OLIEHOK
B AJaHHOM MeToae MUHUMN3auunto (byHKLI,MOHaJ'Ia (72! npon3BoOaAT UTEPATUBHO, NMpUyemMm
Tera = Tera + JenbTa TgTa, (73)
L+1 L
rne L - HOMep MTepauumu. 3BHaueHUEe INONpaBku JejibTa TeTa onpenesisoT npu

KaxXZoM MTepauny U3 BBPaXeHUS

dopmyna 74



TpaHcrnoHupoBaHWe, NepeMHoXeHUe 1 obpalleHne MaTpul, OCYLLECTBASIOT N0 CTaHOAPTHBLIM Npoueaypam,
nmeromnmcs B bubnmnotekax nognporpamm 3BM.
NTepaumoHHbIN NpoLecc npekpallaeTcs Npy BbINONHEHUN YCNOBUS

Tera - Tera <= peJjmbTa, (75)
L+-1 L
-4 -3

roe curMa = 10 (TgTa +10 ).
L

_ OnemeHTbl MaTpuubl X onpeaensitoTcst YUCTIEHHBIM UHTENPUPOBAHNEM YPaBHEHUS
dopwmyna 76

B npouecce BblMMCNEHWIN AN HAXOXAEHUS AOBEPUTENbHBLIX MHTEpPBanoB (cMm. dopmyny (81) HanaeHHbIX
napamMeTpoB Nnony4aroT MHpopMaLMOHHY0 MaTpuuy Puwiepa

-2 T
I =S (X X), (77)
2
roe S - IOUCIIepCUS BKCIEPMMEeHTAaJIbHEIX INaHHEIX, BHUMKCIISAeMas 0 GopmyJie
2 ou (TeTa)
S = —, (78)
N - K
B KOTOpOﬁ N - uywmciao SKCHepMMeHTa.HbeIX TOUEeK, MCIIOJIb 3y EMBIX HpM
ONITUMMBALUN ;
K = 2 - uucjo napamMeTpoB, I[IO KOTOPEM IPOBOOAT OINTMMM3ALUII.

1.3.3.2. Mo metoay [asupoHa-®netyepa-layasna utepaumMoOHHbIN NpoLEecc MUHUMU3aLMU dYHKUMOHaNa
(72) nposogaT no dopmyne (73), B kotopon [enbty Teta L onpegensatoT no cdopmyrne



~ ST T
AB, _ A8/ _, H, \Ag; _\Ag; _H;_,
aT — T
A8y _Ag, _, Agr . Hp_Agp 4
CTpeM'H’TCH B KOHIe HTeanJHOHHOFO npouecca K OﬁpaTHOﬁ ManHue YJACTHD

92 (8)
00,8,

Hy=Hp_,+

BOAHKX BTOpOro nopsaaka B(8)= B TOUKE MHHHMYMa;

cD(8)
o,

éM(8)
O,

gr (8)= — rpajMeHT (YHKUHOHA/IA B TOUKe ©; 3HayeH

(D) : = eaP(£,,8)  onP(t,6
———ns | T 2[n.(¢,)— W H4 ,(3 ’ ¢ kr
36, k§1 [, () —5'(4,.0)] 06; , 8 o6,

IenbTa Tera = -Jjambna H (TgTa ) g (TgTa ), (79)
L L L L L L

roe JslamMbna - IJIMHA Wmlara [IoMCcKa, onpenelsiseMas OIHOMEPHEIM IIOUCKOM B
L HanpasJeHun MmHyc H (Tera ) 9(Tera );
L L L

H — CHIMMETPpMYHasda MaTpHMlla, BBEUMCIIAEMasd IO YPaBHEHUMIO
L

"®opmyna (80)"
HaxoOMTCs aHaNorM4YHO 3NeMeHTam mMaTpuLbl X METOAA HENMMHEWHbBIX OLEHOK.
[lpekpalleHe MTEPALMOHHOTO IIpOoLlecca IMNPOMCXOOUT I[IPM BEIIOJIHEHUM YCJIOBUSA

TeTa - Tera < pgeJysbTa, I'Oe IOeJjibTa — 3alaHHasa TOUYHOCTBL BBUMCJICHUA.
L-1 L

LlenecoobpasHo 3apjaBaTb AenbTy Heckonbko Gonbue, Yyem 10(-D), roe D-umcno 3Havawmx uundp B
npeacraBneHnn ¢ nnaeatoLwen sanaton 8 IBM.

B xope nocTpoeHust nTepauMoHHOIo NpoLuecca aHanormyHo npeabiaylemMy Metony HENMHENHbIX OLEHOK
nony4atT HOPMaLMOHHY0 MmaTpuuy duepa

I(Tera) = B (Tera) .

Ons 000MX MU3MOXEHHbIX Bbllle METOAOB ﬂ,OBepMTeﬂbeIVI MHTEpBan 3Ha4YeHUn, onpeaendemMblX B npouecce
onTMMmn3auunn napameTpoB, BbIYUCTIAOT Npu 3aaHHOWN ﬂOBepMTeﬂbHOVI BEPOATHOCTM B COOTBETCTBUM C yCIiOBNEM

Ons JKCnepumeHTa c NnopsAaaKkoBbiM HOMEPOM | nony4yarT



8'=8'+A8’,
!

e Gt " :;‘5 — BEKTOP-CTON6EH, HeH3BeCTH!

o~

8! — cpennee 3Hauenue ANf [-ro SKCHEPHMER’
A6/ — popepurensHuil HHTEpBaN.

"®opmyna (82)"

I'IpumeanMe. MeTog npuMmeHnmMm B YCIOBUAX npeHe6pe>KeHMﬂ KOHBEKLMEN. KOHTpOﬂb npaBuUIibHOCTU

onpeeneHnss HOPManbHOW CKOPOCTM pacnpoCTpaHeHUs MrameHu MeToAoM ONMTMMM3auMM OCYLLECTBNSAIT Mo
ycrnosuto Fr>= 0,11, B koTopom uucno dpyaa

2
S

S

Fr = , (83)
gd
roe s - BUOMMAas CKOPOCTH IJlaMeHu, M X c(-1);
S
g - YCKOPEeHMEe CMJIH TAXeCTH, M X C(-2);

d - mmamMeTp cocyna, M.

1.3.4. ObpabaTbiBaloT B cooTBeTCTBUM € N.1.3.3 cepuio aKCneprMeHTarnbHbIX 3aBUCMMOCTEN U3MEHEHUsI
OaBrieHns, KOTopble MONlydeHbl NpyU OJHUX U Tex e ycnoBusx. OueHMBalOT SKCnepuMeHTanbHoe (curma_s) u

pac4yeTHOe (cwrma_p) cpegHee KBagpaTtn4veckoe OTKIIOHEeHUE U nony4varoT ANnA KOHKPETHbIX yCJ'IOBMIZ JKCNepumeHTa
MCKOMO€E 3Ha4YeHne HEN3BECTHbIX

napaMeTpoB (TeTa’) MO CepuM BKCIEPMMEHTOB

A

Tera® = <Tera> +- (curma + curma ) ; (84)
< b
rne <TeTa> - cpenHee 3HaAUeHME MO cepum L BKCIEPVMMEHTOB, ONpemesseMoe 1o
dbopmysie
_ 1 L 1
<Tera> = —— Cymma TerTa , (85)
L 1=1

— —0,5



L 1
curma = |[Cymma (<Tera> - Tera) 2/(L - 1) ; (86)
e} 1 =1
— 0,5
L 1
curma = |[Cymma (HenbTa Tera ) 2/(L - 1) ; (87)
o) 1 -1

KoHTponb nNpaBUIbHOCTM WCMOSb30BaHUSA [OaHHOMO MeToda OCYLLECTBASKT MO YCMOBUIO paBeHCTBa
HOpPManbHOM CKOPOCTWM PachpOCTpPaHeHusl niaMeHn B CTEXMOMETPUYECKON M30MPOnaHOoso-BO3OYLLHOM CMecu B
CTaHAapTHbIX ycrnoBusx 3HadeHuto (0,29+-0,02) mc(-1).

CxogumocTb MeToga npu  OoBepuTenbHOW BeposiTHOCTM 95% He pomkHa npeBblwate  10%.
BocnpoussognmocTb MeToaa npy 4OBEPUTENbHON BEPOoSTHOCTM 95% He gorkHa npesbiwatb 20%.

1.3.5. s KaxIOoM CepuM MUCIOLTAHUNM, OTJIMUYAKIENCS HAUaJIbHEIM IaBJIEHUEM

o

S

ui
/MM TeMIepaTypol, ONpemeydioT 3HadeHusa Tera® =
3ncuion’
B cooTBeTCcTBMM C nn.l.3.2 - 1.3.4 u mM3MeHeHue HOPMAaJIbHOM CKOPOCTU B
npouecce ropeHusa 1o dbopmyse (70). TemmnepaTypa TOpPOUYEM CMECU B npolecce
TOPEeHMS M3MEHAEeTCHA [0 3aKOHY
rammMa - 1
u
TaMMa
u

T =T mu (88)

Wcnonbaya copmynel (70) n (88), Ha rpaduke s_u (p) CTpoAT ceputo usoTepm. Hanpumep, nepsyto
nzotepmy (T_u =T_i), npu ycnoBun paBeHCTBaA HadanbHOW TemnepaTypbl CMECU BO BCEX CEPUSIX UCMbITAHWN,
CTPOAT Mo ToykaM s°_ui (p_i), rae pasnuyHble HavanbHble AABMEHWs p_i - 3adaHbl, a S°_Ui - onpegeneHsl METOA0M
onTuMmu3aumn. [ins noctpoenus cneayowmnx nsotepm (T_u =const) no popmyrne (88) onpenenstoT OTHOCUTENbHOE
JaBrieHve Nu gaeneHve p=nu p_i, Mpn KOTOPOM TemnepaTypa roptoyeri CMecu paBHa BbIGpaHHOMY 3HayeHuto T_u
B CEepUM WCMbITaHUA C pasnMyHbIMU HadanbHbiMU AasrneHuamu. Onpegenve m3 dopmynbl (88) 3HaveHune nw,
HaxogaT no dopmyne (70) COOTBETCTBYIOLLEE 3HAYEHME HOPMarbHOM CKOPOCTU S_U AONA Kaaon cepum
UCNbITaHWN, T.e. NPX OOMHAKOBOMW TemnepaTtype T_U v pa3nuyHbiX 4aBAEHUSX p.

1.3.6. YcnoBusa u pesynbTatbl UCMbITAHUN PEMMCTPUPYIOT B NPOTOKONe, hopma KOTOpPOro npveBedeHa B
npunoxexHuu 1.

1.4. TpeboBaHusi 6e30NacHOCTK

PeakumoHHbIN cocyn crnedyeT ycTaHaBnvMBaTb B OTAEMNbHOM CreunansHOM MOMELLEHUN C  BbITSXKHOM
BeHTUNsuMen. MNMoarotoBky M NpoBedeHUe IKCNepUMEHTa Npu AaBreHun Gonblue aTMOCHEePHOro OCyLLECTBRAIT
AnctaHuuoHHo. Paboyee mecTo onepaTtopa JOMKHO YOOBNETBOPSATL TpeboBaHMAM anekTpobesonacHocTv no FOCT
12.1.019 n caHnTapHo-rurneHn4eckum TpedoeaHmam no FOCT 12.1.005.

2. MeTog HayanbHOro y4yacTka, NpUMEHSIEMbIA ANis onpedeneHnss OOMHOYHBIX 3HAYEHUA HOPMAarbHOW
CKOPOCTM pacnpoCTpPaHeHUs niiameHu

2.1. Annapatypa

OnucaHwne ycTaHOBKM npuBeaeHo B n.1.1.

2.2. NpoBegeHne ncnbiTaHnin

UcnbiTaHns npoBogaT cornacHo n.1.2. [na peructpauumu npouecca pacnpoCTpaHeHWs nnamMeHu
NPUMEHSIOT CKOPOCTHYIO KUHOKamepy. B oTnuume ot TpeboBaHua n.1.2.5 akcnepumeHTanbHas 3aBUCUMOCTb
N3MeHeHUs1 faBneHus BHYTPY cocyaa BO BpeMeHU He noanexut obpaboTtke no n.1.3.

2.3. OueHka pesynbTaTos

2.3.1. Mo knHorpamme pacnpocTpaHeHus nnamMeHn Ha HadanbHOM yyacTke (ao 1/3 paguyca cocyga), no
yrry HaknoHa MpsIMOW, BblpaXalollel 3aBUCUMOCTb paguyca MfaMeHun OT BPEMEHMW, OMpenensitoT 3HaveHue
BMAMMOM CKOPOCTU pacnpoCTpaHeHnsi NnamMmeHn s_s.



2.3.2. 3HadeHne koadpduumMeHTa paclumpeHus npoaykTtoB ropeHus (E_i) onpepenstoT nnbo pacyeTHbIM
nytem no copmyrie

nn6o no KCcnepmMeHTaribHbiM AaHHbIM U3 COOTHOLLUEHUNA

E =0,8p/p, (90)
i e i
rbe T , T mw M , M - COOTBETCTBEHHO TeMIepaTypa M MOJEKYyJApHasa Macca
bi i bi i NPOOYyKTOB TOpPEeHMusa cpasy IocJje 3aXUTAHUA U

HayaJIbHOM TI'OpIUYEel CMeCH.

2.3.3. HopmanbHyt0 CKOPOCTb pacnpocTpaHeHust nfiaMeHn Npu HadvanbHbIX 3HAYeHUSX AaBheHus U
TemnepaTypbl B COCyAe BbIYUCNAT Mo hopmyre

s =s / E . (91)
ui ] i

2.3.4. CxoammocTb MeToaa Npu A0BEPUTENbHOM BEpPOATHOCTM 95% He gormkHa npeBbiwatb 10%.
2.3.5. BocnponssogumocTb MeToga npu AoBepuTenbHON BepoAaTHOCTU 95% He pormkHa npesbiwaTtb 20%.

MpunoxeHune 8
PekomeHayemoe

MeTtoa JKCNepuMeHTanbHOro onpeageneHnsa mMmakCMmmanbHOro aaBneHus B3pbiBa
M MaKCMMarnbHOMN CKOpPOCTU HapacTaHuA gaBlieHnsA B3pbiBa
raso- u napoBo3ayLHbIX cmecen

1. Annapatypa

OnuncaHune ycTaHoBKM nNpuBedeHo B N.1.1 npunoxenus 7.

2. [MpoBegeHve ucnbiTaHWmn

WcnbiTaHns npoBoasaT cornacHo n.1.2 npunoxeHusa 7. OKCNEePUMEHTANbHYK 3aBMCUMMOCTb M3MEHEeHUs
JaBrieHvs BO BpeMeHn obpabaTbiBaloT B COOTBETCTBMM C N.3.

3. OueHka pesynbTaToB

3.1. 3a mMakcumanbHoe faBneHne B3pbiBa MCCregyemMown raso- U napoBO3AYLUHON CMECU Mpu U3BECTHbIX
3HaYeHWAX HavanbHOro AaBfeHus M TemnepaTypbl NMPUHUMAOT Hanbonbluee AaBreHVe B3pbiBa, NOMyyYeHHoe B
npouecce UCMbITaHWI NPWU PasnUYHbIX KOHLEHTPaLUMAX ropoyero B CMecH,

3.2. 3a mMakcMmarnbHyl0 CKOPOCTb HapacTaHWs OaBneHus NPUHUMaloT Havborsbluee 3HayeHwe TaHreHca
yrna HakroHa KacaTeflbHOW K 3KCMepuMeHTarbHOW 3aBWCMMOCTW "AaBneHue-Bpems”, norlyyeHHoe B npouecce
UCMbITAHWI MPU PasnUYHbIX KOHLEHTPaUmsX ropioyero B CMecm.

3.3. Ycnosua u pesynbTatbl UCMbITAHUW PErUCTPUPYIOT B MNPOTOKOME, dopMa KOTOPOro npuBedeHa B
npunoxenunm 1.

MpunoxeHue 9
O6sa3aTenbHoe

OnucaHue cTaHpapTHOro obpasua Kk metoay onpeaeneHus koaddpuumneHTta
AbIMOOOpa3oBaHus

MpoBepKky pexuMmMoB paboTbl YCTAHOBKWM, MNPUMEHSIEMOW AOns  onpedenexHvst  koadhduumneHTa
ObIMOOOpa3oBaHMst, OCYLLIECTBNAIOT C NOMOLLbIO CTaHAapTHOro obpasua, (4epT.24), BkntovawoLLero B cebs nogoyky
N3 NMCTOBON HEepXXaBeloLen cTanu TOMWMHOM 1 MM, B LEHTPE KOTOPOW 3akpenseHa UMIMHOPUYEecKas eMKOCTb



BHYTPEHHUM aAnameTpoM 15 MM, BbICOTOM 8 MM W TOMWMWHOW CTEHKM 2 MM. EMKOCTb HanorHeHa CMechbio
anbytundtanata u AMCNepCcHOro KBapLEBOro necka (pa3monoToro KBapLeBOro cTekna).

Mepen NpuroToBrneHneM cTaHgapTHOro obpasua NogouKy npokanueatoT npy Temnepartype 750 - 800°C He
MeHee 5 MuH. ocne oxnaxgeHwst NoOOYKM OO KOMHATHOW TemMnepaTypbl €e OYMLLaloT OT CaXW M NPOMbIBAKT
cnuptoMm. C NOMOLLBI [A03UPYIOLLEr0 YCTPOWCTBA (HanpuMMep, MELUUMHCKOrO LNpuua) B YUCTYH CyXyH
UUNMHOPUYECKYID €MKOCTb FIOAOYKM HanvBaloT onpefernieHHoe KonmuyecTBo AvbyTundptanata a 3atem Tyga xe
HacbinatoT (10,0+-0,1) r kBapueBoro necka. Konnyectso gubytundtanarta gns pexuma tnerums (0,10+-0,01) r, gns
pexuma ropeHus - (0,20+-0,01) r.
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1 — necok; 2 — XUAKOCTb; 3 — NOA0YKA; 4 — LWIMHAPWYECKAA M-
KOCTb
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MpunoxeHue 10
O6sa3aTtenbHoe

OnucaHue makeTa CcTaHAapTHOro 06pa3ua K MeToay onpepneneHnsa nHOoeKkca
pacnpocTpaHeHna nnamMmeHun

MpoBepky paboTbl yCTAHOBKWU, MPUMEHSEMOW ONs OfNpedeneHusl MHAEeKCa pacrnpoCTpaHeHWUs nramMeHu,
OCYLLECTBMAIOT C MOMOLLBI MakeTa cTaHaapTHoro obpasua (4epT. 25), cocTosdllero M3 MNacTUHbl HEropHYero
maTepuana - acbocunura pasmepamu (320x140) mm m TonwmHon 20 mm, nnotHocTbio 800 kr x M(-3). B nnacTtuHy
Ha paccTosHun 30 MM Zpyr OT Apyra BMOHTUPOBaHbl €MKOCTW, CHabXeHHble LleneBbiMU OTBEPCTUSMU B
ONpefeneHHbIX Tovkax MOBEPXHOCTU. B eMkocTM C NOMOLWbH wWnpuua 3anvBatoT  XMMUYECKU YUCTbIN
anataHonamuH. B emkoctn N 1-7 3anusatot (2,0+-0,1) cm3, B emkoct N 8, 9 - (5,0+-0,2) cm3. Nepeq 3anpaBkomn
MakeTa CTaHgapTHoro obpasua C ero MoBEPXHOCTW yAansitoT caxy u obpasel NpokanvealT B Tenmowkady B
TedeHue 1 4 npu Temnepatype (200+-20)°C.



1 — kopnyc; 2 — eMKOCTH
ana erIO‘-IEFI XKMAKOCTH, NpO-
HYMEPOBAHHbIE CBEPXY BHU3;

3 — ropiouas, KuaKkocTh

Yepr. 25

"YepTtex 25"

MeTopa pacyeTa MakCMManbLHOro AaBneHns B3pbiBa
raso- u NnapoBoO3AyLHbIX CMecen

MpunoxeHune 11
PekomeHayemoe

MeTog pacyeTa MakCMMarnbHOro gaBrieHnA B3pbiBa ra3o- M napoBo3yLUHbIX cmecen pacnpocTpaHAeTCcA Ha

BellecTBa, coctoswme u3 atomos C, H, O, N, S, F, Cl, Br, P, Si.

1. MakcumanbHoe fgaBsrneHue B3pbiBa p__MakKC 6es yyeTa cTeneHn guccounaumm npoaykrtoB ropeHus B klMa

BbIYUCIISAOT Mo chopMyrne

p T (V) Cymma m
H an jk
p = ’
Makc T CymMma m
H in
roe p — HadaJIbHOE HaBJIEHMe, IPpM KOTOPOM HAaXOOUTCH ncxonHasa
H lla;
T (V) - amuabaTtmdueckasa TeMmIepaTypa I'OPeHUSd CTexXMOMeTPUYeCKOM
an TOpKYEero C BO3IOYXOM MpPM IOCTOSHHOM oOweMe, K;
CyMmMma m - CyMMa uYMcJla MOJIeM KOHEUHBIX [NPONYKTOB TI'OPEHUS;
JK
T - TeMIepaTypa MCXOOHOM cMecu, K;
H
CymMmmMa m - CyMMa dYMCJla MOJIeM Ia3000pas3HEIX MCXOIHEX BEIEeCTB.

in

(92)

cMecCh,

cMecHr



2. Ecnun ans ropr4yero sellecrtsa HeM3BeCTHa agnabatnyeckas TemMnepartypa ropeHusa CTeXI/IOMeTpI/I‘-IeCKOﬁ
CMecCH, TO e€ BbIHYUCTIAIOT No cbopmyne

[+] o 4]
+mg Hg+mg Hg+-mp Hp, (9
AH ; -— craHfapTHas TenaoTa obpa3oBaHHA ropiovero pemiectsa, kJ[x-Monb—
Hg, H;h ' HS‘ . H;,‘ , Hg, H;I, Hp — a6comoTrast SHTAa/bNHA NPOCTHX B

IEeCTB H MPOAYKTOB HX TOPEHHs, 3HAY
HHA KOTOPHX npHsefenn B Taba. 30-
32;

Hy -~ abconotHas suTanbnus ranoreHa, kIx-monv—!. Ecin B Moaekyne r

Q
prouero BeliecTBsa HECKOJBKO r'ajdoreHOB, TO BLIpAXKEHHE My Hx’ 3¢

MEHAIT Ha (Mg H;’ -}-m,c,HE;,z +mgrz‘11§,z +m~;h’3z );
R — yHHBepcasbHasn razosas nocrosuHas, dx-mom—L.K-1;
T°, T/ — CcOOTBeTCTBEHHO HauyaJbHasdA TEeMIepParTypa HCXOAHOH ropwuein cmecH
) TeMnepartypa ropeund, K;
H; — alcomorHble SHTaALMHK MPOAYKTOB TOPEHHS, SHAUEHHS] KOTOPHIX NP

BeneHs p Taba. 31 m 32.

CyMMa m (H° - RT®°) = Cymma m (H' - RT'), (93)
iu i Jk 7
-1
Tome H° - abCcoJTHasa BHSHTAJNbOIMA ITOpoYero, kX X MOJIB . BrrumciigoT 1o
3 bopmysie

"®opmyna (94)"

3afaya BblMWCNEHUS aanabaTMYeckoW TemnepaTypbl TFOPEHUsI CBOAWUTCA K HaxOXOEHWIO TaKow
Temnepatypbl (T'), Npy KOTOPOIA HAaboA4AETCs PaBEHCTBO BHYTPEHHUX SHEPTWIN CXOAHBIX BELLECTB U NPOAYKTOB MX
ropeHusi.

Ta6bnuua 30
BemecTBO ABcosoTHas sHTanbnma npu 298,15 K, xIx x MoOJb (-1)
Br2 (XMOKOCTE) - 21,159
C (ras) 1108, 235
H20 (XMOKOCTH) - 34,071
P (rB., OeJml) 719,625
S (pomO.) 298,460
S2 (ras) 725,954
Si 906,514




3. 3HayeHne cymma_m_jk 6e3 yyeTa cTeNeHn guccoumauum npoayKToB ropeHust BbIMUCHSIOT Nno opmMyrne

Cymma m = 3,84 bera +m + m + m + 0,5(m + m - m ) + 0,25m , (95)
jk C S X H N X P

rT$I9em , m, m, m, m , M - UACJIO aTOMOB yIJjiepoma, Cepe, ranomuma, C
C S X H N p
BOmopoma, asora, bochopa B MOJIEKyJie TOpPIUEro BemecTBa.

3HayeHne cymmMa miH BbIMMCNAT No hopmyne

CymmMma =1+ 4,84 bera, (96)
in

roe Bera - CTEeXMOMeTPpMUUECKUN KORbOMUMEHT KMUCJIOPOHa, BHUMCJIIAEMEIN 1o
bopmynie (36) .

OTHocuTenbHasa cpegHsas KBagpaTudeckasi norpelHocTs pacyeta no dopmyne (92) coctasnset 30%.

Ta6nuua 31
I
T, K | ABOCOJIIOTHEIE DHTAJILIUU IIPOCTHEIX BeleCTB UM INPOOYKTOB MX TI'OpEeHUA,
kIIx X MoJb (—-1)
I I I I I I I I I I
I| BOBJyL | coz’ | co | o2 | 0 | H20 | om | H2 | B |
N2 | No | ar | C
| | | | | | | | |
| | (rpadur)
| | | | | | | | |
I I I I I I I I I I I I I
0 |o 0 279,07 |o |246,55 |o |158,04 |238,94 |335,17 |0
|s9,78 |o 393,21
298,15]8, 66 |9,35 |287,74 |8,67 | 253,27 |9,91 |166,86 |247,39 |341,36
|8, 67 |98,95 |6,19  |394,19
400 |11, 64 |13,36 |290,71 |11,69 |255,48 |13,36 |169,88 |250,37 |343,47
|11,64 ]101,99 |8,30 |395,21
600 |17, 62 |22,25 |296,67 |17,91 |259,73 |20,41  |175,78 |256,22 |347,63
|17,56 |108,09 |12,46 |398,14
800 |23, 86 |32,14 |302,90 |24,49 |263,93 |27,93 |181,72 |262,11 |351,79
23,71 |114,48 |16,61 |401,87
1000 |30,36 |42,72 |309,40 |31,36 |268,12 |35,94 |187,76 |268,09 |355,94
|30,13 |121,15 |20,77 |406,02
1200 |37,09 |53,77 |316,14 |38,41 [272,29 |44,48 |193,98 |274,21 |360,09
|36,78 |128,02 |24,92 |410,45
1400 | 44,00 |65,19 |323,04 |45,60 |276,46 |53,51 |200,39 |280,49 |364,24
|43,61 |135,04 |29,08 |415,00
1600 |51,05 |76,87 |330,08 |52,91 |280,63 |62,97 |206,99 |286,95 |368,40
|50,58 |142,17 |33,23 ]419,90
1800 |58,20 |88,70 |337,21 |60,31 |284,79 |72,82 |213,72 |293,57 |372,55
|57,65 149,39 |37,38 |424,83
2000 |65,44 |100,71 |344,42 |67,81 |288,96 |83,02 |220,60 |300,36 |376,70
|64,81 |156,66 |41,54 |429,85
2200 |72,76 |112,82 |351,69 |75,41 |293,11 |93,41 |227,60 |306,99 |380,86
|71,97 |163,98 |45,69 |434,53
2400 |80,14 |125,04 |359,01 |83,10 |297,28 |104,14 |234,71 |314,03 |385,01
| 79,26 |171,35 |49,85 |439,69
2600 |86,58 |137,32 |366,37 |90,88 |301,44 |115,08 |241,91 |321,19 |389,16

|86,57 |178,75 |54,00 |444,92



2800 |95,06 |149,69 |373,77 |98,74 |305,61 |126,22 |249,22 |328,46 |393,32
|93,91 |186,17 |58,15 |450,20

3000 |102,60 |162,10 |381,18 |106,69 |309,79 |137,56 |256,56 |335,82 |397,47
|101,30 |193,62 |62,307 |455,54
3200 |110,17 |174,55 |388,64 |114,72 |313,98 |149,05 |263,99 |343,27 401,62
|108,71 |201,08 |66,46 |460,93
3400 |117,77 |187,06 |396,10 |122,82 |318,18 |160,69 |271,49 |350,81 |405,77
|116,14 |208,57 |70,60 |466,37
3600 |125,41 |196,61 |403,60 |130,98 |322,39 |172,47 |279,04 |358,44 |409,93
|123,61 |216,08 |74,77 |471,86
3800 |133,08 |212,19 |411,10 |139,22 |326,62 |184,37 |286,65 |366,13 |414,08
|131,08 |223,60 |78,92 [477,41
4000 |140,78 |224,81 |418,63 |147,51 |330,87 |196,42 |294,30 |373,90 |418,23

|138,58 |231,13

83,08 |483,00

Ta6nuua 32
I
T, K | ADOCOJIIOTHBEIE BSHTAJIBIIMM I[IPOCTEX BeEUleCTB M NPONYKTOB UX
ropeHusa, kIx x MOJb (-1)
I I I I I I I I I I
I I I I
| wF | cF4 F2 | F HC1 cl2 cl HBr Br2
Br | P4010 |p (ras) so2 | sio2
| | | | | | |
I I I I I I I I I I
0 | o 75,04 |298,14 | 226,25 | 27,35 | 0 | 119,33 |67,90 | 0 |
94,93 | 0 1030,6 | 64,06 | 0O
I I I I | | | | | |
298,15| 8,60 | 87,77 |306,97 | 232,76 | 35,99 | 9,18 | 125,59 |76,55 | 9,73
|101,14 | 30,17 | 1036,8 | 44,61 | 6,93
| I | | | I | I I | | | | I
400 | 11,56 | 94,60 |310,25 | 235,06 | 38,96 | 12,71 | 127,85 |79,53 | 13,43
|103,25 | 51,69 | 1038,9 | 78,86 | 11,97
| | | I | | | | | I | | | |
600 | 17,40 |110,70 |317,11 | 239,48 | 44,83 | 19,92 | 132,38 |85,42 | 20,84
|107,41 | 102,52 | 1043,1 | 88,15 | 23,85
| I | | | |
800 | 23,28 |128,93 |324,29 | 243,80 | 50,82 | 27,30 | 136,92 |91,52 | 28,38
111,59 | 159,64 | 1047,2 | 98,33 | 37,57
| I I I I |
1000 29,25 |148,32 |331,67 | 248,07 | 57,04 | 34,78 | 141,39 |97,86 | 35,86
|115,82 | 220,03 | 1051,4 |109,04 | 52,61

1200 35,36 |168,37 [339,18 | 252,30 | 63,48 | 42,32 | 145,80 |104,45| 43,43
|120,13 | 282,27 | 1055,5 |120,08 | 66,97

1400 41,63 |188,84 |346,82 | 256,52 | 70,12 | 49,91 | 150,17 |111,23| 51,02
|124,51 | 345,66 | 1059,7 |131,35 | 81,26



1600 48,08 |209,58 |354,54 | 260,72 | 76,94

|128,96 | 409,78 | 1063,9 |142,77 | 95,99

| I | | I | I | I

1800 54,70 |230,49 |362,38 | 264,91 | 83,90

|133,45 | 474,42 | 1068,0 |154,31 |111,29

| I | | | I | I I |
2000 ) 61,45 |251,56 |370,35 | 269,10 | 90,99

|137,98 | 539,42 | 1072,3 |165,95 |126,59
| I | | | I
I I I

I
2200 68,27 |272,46 |378,05 | 273,27 | 98,08
|142,52 | 604,11 |1076,49 |177,55 |154,34

| | | I | | | | I
2400 | 75,26 |293,67 |386,25 | 277,45 |105,34
|147,08 | 669,52 |1080,81 |189,27 |174,42

| | | | | | | | I
2600 | 82,32 |314,95 |394,55 | 281,62 |112,67
|151,63 | 735,08 |1085,23 |201,21 |194,50

| I I | I | I I I
2800 89,48 |336,25 |[402,92 | 285,79 |120,09
|156,16 | 800,76 |1089,75 |213,16 |214,59

| I | | I | I | I
3000 96,74 |357,59 |411,38 | 289,96 |127,64
|160,71 | 866,57 |1094,38 |225,15 |234,67

3200 104,04 |378,99 |[419,91 | 294,12 |135,06
|165,23 932,45 |1099,14 |237,24 |254,75

3400 111,40 |400,39 |428,44 | 298,28 |142,62
|169,74 | 998,40 |1104,04 |249,36 |274,83

3600 118,84 |421,81 |[436,93 | 302,44 |150,24
|174,23 | 1064,38 |1109,06 |261,59 |294,92

3800  |126,33 |445,00 |445,46 | 306,61 |157,90
|178,71 | 1130,42 |1114,21 |273,89 |315,00

4000 133,85 |464,73 |453,91 | 310,77 |165,60
|183,17 | 1196,50 |1119,50 |286,20 |335,00
I

| 57,54

| 65,21

| 72,93

| 80,62

| 88,43

| 96,30

|104,21 |

|112,21 |

|120,26 |

|128,37 |

|136,59 |

|144,81 |

|153,14 |

154,49

158,79

163,06

167,32

171,56

175,78

180,01

184,22

188,42

192,62

196,82

201,01

205,20

MeToabl pac4yeTa CKOPOCTU HapacTaHUA AaBlieHUs B3pbiBa
raso- u napoBo3AayLHbIX cMmecen

|118,19| 58,65

|125,27| 66,30

|132,48| 73,98

|139,64| 81,61

|147,00| 89,37

|154,45] 97,16

|161,74| 105,02

|169,49| 112,96

|177,08| 121,00

|184,75| 129,16

|192,44| 137,44

|200,20| 145,88

|207,99| 154,46

MpunoxeHue 12
PekomeHayemoe



1. MeTop 3aknio4vaeTca B onpefeneHvuyM BEpXHUX rpaHul ANd MakCUMarnbHOW U CpedHEen CKOPOCTU
HapacTaHusi [aBneHust B3pblBa raso- WM MapoBO3OYLUHbIX CMecen B ChepuyeckoMm peakuMOoHHOM cocyae
NOCTOSIHHOIo 0ObeMma.

BepxHtoto rpaHuLly AN MakcumarbHOW CKOPOCTW HapacTaHnus AasrieHus B kla x c(-1) BblMMCASIOT NO

dopmyne

1/ramMMa + SICUIIOH

(dp/d may) = (3p S /a)(mmu - 1)mom u , (97)
M i ui e e
e P - HauvaJbHOe zHaBJeHMe, Klla;
i
S - HOpMAaJlbHasd CKOPOCTL PacIpOCTPaHeHMs IIJlaMeHM IPpY HaudaJlbHEIX
ui OaBJIEHMM M TeMIepaType, M X c(-1);
a - pamnyc cbeprueckoro PeakUMOHHOTO COCyIa, M;
IS
e
Im = ——— - OespasMepHOe MaKCHMaJIbHOEe IaBJIEHME B3PHIBA;
e IS
i
P - MakcuMmajibHOe afCoJIloTHOEe IaBJIeHMe B3phBa, Klla;
e
TaMMa - rnokasaresib amuadaTe IJIS MCCJeOyeMoM CMeCcHu;
u
SICUJIOH — TEPMOKMHETHMUECKMM [IoKazaTeJlb CTEINEHM B 3aBUCHMMOCTMY HOPMAaJIbHOM

CKOPOCTM PAacCHpOCTPaHeHUd IIJIaMeHM OT HAaBJIEHUS M TEeMIepPaTypPH.
Ecny 3HadyeHMe HEU3BECTHO, eTo NpuHuMMawnT pabBHeM 0,4.

BepxHtoto rpaHuuy Ans cpegHern CKOpoCTM HapacTaHusa gasneHus B kla x ¢(-1) BbluMCnAT No chopmyne

do ) _ 3piSuilme—lim, MuTt
dv 'c af (7o, Yy e)

rie f(%,, Yy, &) — OYHKUHS OT HapaMeTPOB T, , V,, £, 3Haye
AST C TIOMOUIBIO HOMOTP2aMM, NPHBEJEHHLIX H:

’

"®opmyna (98)"
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3Ha4yeHnss NMu_e M ramma_u HaxoasaT TepMOAMHAMWYECKMM pacyeToM wnu, B criydyae HEBO3MOXHOCTM
pacyeTa, NpMHMMALOT paBHbIMU cOOTBETCTBEHHO 9,0 n 1,4.

OTHocuTENbHAs CpefdHas KBagpaTudeckas norpelwHocTe pacdeta no copmynam (97) un (98) He
npesbiwaeT 20%.

2. MakcumarbHyl0 CKOPOCTb HapacTaHWsi AaBMneHusi B3pbiBa raso- M MNapoBO3AYLUHbIX CMecen Ans
BellecTs, coctosiwmx ns atomoe C, H, O, N, S, F, Cl, BbluucnsitoT no dopmyne




dp i u
( ) = ’ (99)
d Tay 0,5
M \Y

roe V - oOBbeM peakKLUMOHHOTO cocyma, M3.
OTHocuTenbHas cpefHsAsa KBagpaTmyeckas norpeLlHocTb pacyeTa no dopmyne (99) He npesblwaeT 30%.

MpunoxeHue 13
PekomeHayemoe

MeTop JKCnepnmMmeHTanbHOro onpeagerneHus yCﬂOBMﬁ TennoBoro camoBo3ropaHusa
TBepAabIX BewecTB N maTepuanoB

1. Annapartypa

Annapatypa Ons onpefeneHust yCnoBui TennoBOro CaMOBO3ropaHWsa BKNOYaeT B cebsa criegylowue
3NEeMEHTHI.

1.1. TepmocTaT BMECTUMOCTLIO paboyen kamepbl He MeHee 40 oM3 ¢ TEPMOPErYNsiTOPOM, MO3BOMSAOLLUM
noaaepXuBaTb NOCTOAHHYO Temnepatypy ot 60 no 250°C ¢ norpelHocTbo He 6onee 3°C.

1.2. KOp3nHOYKM U3 KOPPO3MOHHOCTOMKOIrO MeTansa KyOu4eckom Wnm LMMMHOPUYECKON (hOopMbl BbICOTOM
35, 50, 70, 100, 140 1 200 mm (no 10 WT. KAXAOro pa3mepa) C KpblWKaMu. [uameTp LMIMHOPUYECKON KOP3MHOYKM
[OJMKEH ObITb paBeH ee BbicOoTe. TOMWMHA CTEHKU KOP3MHOYKK - (1,0+-0,1) mm.

1.3. TepmoanekTpnyeckne npeobpasoBateny (He MeHee 3) MakcMMarnbHbIM guameTpoM paboyero cnas He
bonee 0,8 mm.

2. MNogroToBka K UCMbITAHWUIO

2.1. MNpoBoaaT TapMpoBOYHOE MCMbITaHWe C Uenbio onpegeneHusa nonpasku (Jenbta t_T) K nokasaHuam
TEPMOaneKTpuyecknx npeobpasoBatenen 2 n 3. [ina atoro B TepMOCTaT, HarpeTbii 40 3aJaHHOW Temnepatypbl,
nomeLLalT KOP3UHOYKY C HEropruyMM BeLLEeCTBOM (Hanpumep, MpOKaneHHbIM MNeckom). YcTaHaBnvBaroT
TepmoanekTpuyeckne npeobpasosatenn  (4epT.28) Takum obpasom, 4TOObI pabounii  cnal  OgHOro
TEPMO3NEKTPUYECKOro npeobpasoBaTtenst KOHTakTUpoBan ¢ 0o6pas3LoM M pacrnonarancs B ero LeHTpe, BTOPOro -
conpukKacancsa C BHeLUHEeNW CTOPOHOW KOP3WHOYKW, TpeTbero - Haxoaunca Ha pacctosHum (30+-1) MM OT CTeHKku
Kop3uHoukun. Paboune cnam Bcex Tpex TepMO3neKkTpuiecknx npeobpasoBartener 4OMKHbI pacrnonaratbCsi Ha OAHOM
rOpM30OHTarNbHOM YPOBHE, COOTBETCTBYIOLLEM CPEAHEN NMHUK TepMocCTaTa.
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1, 2, 3 — paGodne cnal TEPMOSJEKTDHYECKHX npeolpasoBateef

Hepr. 28
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Kop3uHOYKy C HeropruMM BELLECTBOM BbIAEPXUBAOT B TepMOCTaTte A0 YCTAHOBMEHUSA CTauMOHApPHOro
pexvmMa, npv KOTOPOM MoKa3aHusd BCeX TepMOoaneKkTpudeckux npeobpasoBaTenen B TeyeHve 10 MuH ocTaloTcs
HEeU3MEHHbIMU U KONebnTca ¢ MOCTOSAHHOW amMnINTY4ON OKono cpegHux Temnepatyp t 1, t 2, t 3. lNonpasky
Jenbta t_T BbIMMCAAIOT NO hopmyne

ODenrTa t = 0,5 (t + t ) - t . (100)
T 2 3 1

2.2. Obpasubl And UcnblTaHUsA OOMMKHbI XapakTepu3oBaTb CpedHuMe CBOWCTBA MCCregyemoro BelecTBa
(matepuana). Mpy ucnbITaHUM NIMCTOBOrO Matepuarna ero HabupatT B CTOMKY, COOTBETCTBYHOLLYO BHYTPEHHUM
pasmvepam Kop3uMHO4YkM. B obpasuax MOHOMUTHbIX MaTepuanoB NpeaBapuUTENbHO BbICBEPNMBAKOT OO0 LEHTpa
oTBepcTme anametpom (7,0+-0,5) Mm ons TepmoanekTpuyeckoro npeobpasosartens.

3. MNpoBeneHne ncnbiTaHUin

3.1. 3anonHsAlT  KOP3MHOYKY uccriegyembiM  obpasuom.  YcTaHaBnMBalT — TEPMOSMEKTpUYECKue
npeobpasoBaTenu B cOOTBETCTBUM C M.2.1. KOP3MHOUKY 3aKpbIBAOT KPLILLKOW U MOMELLAKOT €€ B LIEHTP TepMoCTaTa,
HarpeToro 10 3aflaHHoN TemnepaTypbl UcnbiTaHus (Hanpumep, 200°C).

3a TemnepaTypy MUCNbITaHWUA MNPUYHUMAIOT cpefgHee apudMETUYECKOEe MOKa3aHUM TEPMOSNEKTPUYECKNX
npeobpasoatenei 2 1 3 3a BblYeTOM nonpaeku denbta t_T.

3.2. ObpaseL BbiAEPKMBAOT B TepMocTaTe 4O CaMOBO3ropaHus unm (mpu oTCyTCTBUU CaMOBO3rOpaHunsl) B
Te4yeHne BpEMEHW, yKasdaHHoro B Tabn.33.

Tabnuua 33

BricoTa KOP3MHOYKM, MM HpOﬂOﬂXMTeﬂbHOCTb MCIIBEITAHMA Ha
CaMOBO3TOpaHMe, 4

35 6

50 12

70 24




100 48
140 96

200 192

3a camoBO3ropaHWe  NpPMHMMAalOT  MNOBbIWEHWEe  TemnepaTypbl  obpasua (M0 nokasaHusaMm
TepMoanekTpudeckoro npeobpasosatens 1) go (450+-50)°C.

3.3. Ecnv npu nepBoM MCnbITaHNM CaMOBO3rOpaHWe He MpOM3OLLNO B TeYEeHUe BPEMEHU, YKa3aHHOro B
Tabn.33, To cnepytoLlee ucnblTaHMe ¢ HOBbIM 0BpasLIoM AaHHOro o6beMa NPoBOAAT Npu BornbLuen TemnepaType.

3.4. Ecnu npu nepBom uMCNbITaHWM MPOUSOLLINIO CaMOBO3ropaHue, TO crneayllwee UCMbITaHne C HOBbIM
o6pasL oM JaHHOro o6beMa NPOBOAAT NPU MeHbLUEN TemnepaType (Hanpumep, Ha 20°C MeHbLuEe).

3.5. VcnbiTaHns NOBTOPSIOT NpY pasnuyHbIX TeMnepaTypax ¢ obpasuammu JaHHOro o6bemMa 0O JOCTUXKEHUS
MUHUMarbHOW TeMnepaTypbl, MPU KOTOPOW MPOMCXOOUT CaMOBO3ropaHue, a npu temnepaTtype Ha 10°C meHbLue
MWHUMarbHOW CaMOBO3ropaHne He npoucxogut. CpegHee apudMeETUYECKOe 3HayeHue ITUx Temnepartyp
NpYHUMaLoT 3a TemnepaTypy camoBO3ropaHus obpasua gaHHOro oobema.

AHarnorMyHble MCnbiTaHWs MNPOBOAAT C obpasuamMu uccregyemMoro BewecTBa B KOP3WHOYKaxX ApYrnx
pasmepoB.

4. OueHka pesynbTaToB

4.1. Ha ocHOBaHUWM MNOMyYEeHHbIX Pe3ynbTaToB WUCMbITAHWN CTPOSAT rpadukn 3aBUCUMOCTM forapudma
TemnepaTypbl CamMOBO3ropaHusi OT norapudma yaenbHOW MOBEPXHOCTM W forapudma BpemeHu .o
CamMoBO3ropaHus (4epT.29), KOTopble ONUCLIBAIOTCA YPaBHEHUAMN NPSAMOMN NTIUHUK:

gty
27
26
A
24
23
52

e 46 48 20 22 lyS
by
26
25
24
23
22

lgt =A +n 1lg S; (101)

lgt =A - n 1lg Tay, (102)

"YepTtex 29"
Tme t - TeMmmepaTypa caMoBoO3TopaHud, °C;

A, n, A, n - kKo3bOMUMEeHTH, ONpeleJiieMEHE I[10 OIILITHBIM ITAaHHBIM;
P P B B



Tay — IHINPOIOOJIXUTEJIBHOCTDb MCIIEITAHMA oT MOMEHTAa BEIPABHVBAHUA
TEeMIIEpaTyp. 06pa3ua nccjienyemMoro BellecTBa M TepMocTaTa Io
MOMEHTa CaMOBO3IT'OpaHm4a, 4,

S - yImeJybHasg NOBEPXHOCTHL obpas3ua, B M(-1), BHUMCIgeMas 0O bopmye
F
S (103)
\
rne F - mosiHag HapyxHas [IOBEPXHOCTL obpasua, M2;

V - obweMm obOpasua, M3.

4.2. YcnoBusa n pesynbTaTbl UCMBbITAHUI PErMcTpupyloT B MPOTOKOse, ¢dopma KOTOpOoro npvBedeHa B
npunoxexHun 1.

5. TpeboBaHusa 6e3onacHoOCTH

M3-3a BblgeneHnsa TOKCUYHbIX MPOAYKTOB TEPMUYECKOrO pasfoXeHus TepMocTaT crieqyeT yCTaHaBnMBaTh B
OTAENBbHOM MOMELLEHNN C NPUTOYHO-BBITSXKHON BEHTMNALMEN? obecneunBarollen KpaTHOCTb oOMeHa BO3gyxa He
MeHee BocbMU. Paboyee mecTo onepartopa OOSPKHO YAOBNETBOPSATb CAHUTAPHO-TUIMEHNYECKMM TpeboBaHUsIM No
FOCT 12.1.005.

MpunoxeHwue 14
PekomeHayemoe

MeTton JKCnepnmMmeHTanbHOro onpegeneHus MUHMUMarNbHOWM JHEepPrmn 3axxuraHus
nbinieBO3AYyLWHbIX cMmecemn

1. Annapatypa
YcraHoBKa Ansi onpefeneHnss MUHUMAanbHOW SHEpPruu 3auraHus nblneBo3gylHbix cmecen (4ept.30)
BKIo4aeT B cebs crieytoLme anieMeHTbI.
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1 — BnOpartop; 2 — pacneinmtens; 3 — ceTKa; 4 — 3NeKTPOoAbl 3aXNIraHUS;
5 — perynsitop Mex3neKTPoAHOIo PacCcTOAHUA

Yept. 30

"YepTtex 30"

1.1. BubpocutoBon pacnbinutenb Ha 0ase anekTpoMarHMTHOro BubpaTopa oT BUbpomaccaxHoro npudopa
BIMM-3 mowHocThio 18 BT, obecneunBatolmii co3gaHne NbinieBoro obnaka pasnnMyHon KoHUeHTpaumn. iameHeHne
KOHLIEHTpaLuun NbINeBO3OYLUHON CMEcU OOCTUraeTcsl pPerynmpoBKON HanpsbkeHWst Ha BubpaTope pacnbinutens B



AnanasoHe 20 - 240 B. Pacnbinutens cHabxeH cutamu ¢ pasmepoM sdeek 40 n 100 mkm. JuameTp cuT OOMKeH
ObiTb 15 - 20 MMm. PaccTtosiHne Mexay CUTOM pacnbiUTENs W FOPU30HTaNbHOW MIOCKOCTBIO PacronoXeHus
3MNEKTPOAOB AOIMKHO PErynMpoBaTbCA AWCKPETHO C MOrPELLHOCTLI0O He 6onee 1 MM M NpuHMMaTh 3HadeHus 5; 10
MM.

1.2. OnekTpoabl MCKPOBOrO MCTOYHUKA 3aXKWUraHus, NpeactaBnsiiolme cobon CTEPXKHU N3 HEPXKABEHLLEN
cTanu gnameTpom He bonee 3 MM, ONUHOM He MeHee 20 MM. OnekTpoabl 3aKpensieHbl FOPU30HTaNbHO M COOCHO
OpYr K Apyry. Yron 3aTOYKM 3NEKTPOA0B OOIMKeH ObITb He Bornee 15°, paccTosHue mexay anekTpogamy cocTaBnsieT
2 - 6 MM U perynnpyetcsa QUCKPETHO ¢ waroMm 1 MM 1 norpelHocTbto +-0,1 MM.

1.3. YcraHoBKa gomkHa obecneunBaTb UCKPOBOWM paspsag ¢ 3anaceHHomn aHeprmen 10(-3) - 10(-1) bk (npw
HeobXxoaMMOCTM yka3daHHble npedenbl MOXHO paclwmpuTb). YacTtoTa cnegoBaHWs UCKPOBbLIX pa3psgoB He OOoMmkHa
npesbiwaTtb 2 'y, B 6noke cdopmMmMpoBaHMS MCKPOBOro paspsiga UCMOMb3YHT: UCTOYHMK BbICOKOrO HamnpshKeHusi
NMOCTOSHHOIO TOKa C perynmpyemMbiM HanpsbkeHmem oT 5 o 12 kB; kunosonbtmeTp Tvna C-196; nameputens L, C, R
Tuna E7-11; koHaeHcaTopbl BakyymHble Tuna KI 1-4 anga sanacaemon aHeprum ot 0 go 50 mIx v gononHuTenbHble
kKoHaeHcaTtopbl Tvna ®I'T-U ana 3anacaemont aHeprun ot 50 go 100 mIx; MHOYKTUMBHOCTbL B KayecTBe KOTOPOW
Mcnonb3oBaHa BbICOKOBOSIbTHAS OOMOTKa aBTOMOOWNbHOW KaTywkb 3axuranma Tuna B115; BakyymHble
Bblkntovatenn Ttuna BB-16/10. MoHTaX BbLICOKOBOSLTHOM LENM AOOSMKEH MPOU3BOAUTLCS BbICOKOBOJSILTHLIM
nposogom Mapku MMNOB, a cymmapHas AnnHa NnpoBoAa He AOPKHA NPeBbIWATh 2 M.

1.4. MNMpurogHOCTb yCTaHOBKM K paboTe nposepsAoT no nukonoauto (FTOCT 22226), MMHMManbHasi aHeprus
3aXXuraHusi KOTOPOro AofmkHa ObiTb paBHOM 15+-5)MIX.

2. NpoBegeHue ncnbltTaHum

2.1. [Inst ucnbITaHMI UCNOSb3YIOT MNbiflb AUCNEPCHOCTLIO MeHee 100 MKM.

2.2. PerynupyloT napameTpbl paspsigHOro KOHTypa (EMKOCTb pabouvero KoHAeHcaTopa W HarnpshkKeHue Ha
ero obknagkax) Takum obpasom, 4TOOblI ObecrneuvMBanocb 3afaHHOE 3Ha4YeHWe 3anaceHHOW B KOHAEeHcaTope
3HEeprun.

2.3. YcraHaBnuBalOT B pacnbiMTenb CUTO C TakMM pa3MepoM sdeek, npu KOTOPOM [JOoCTUraetcs
MakcUMmarnbHbIA  Ouana3oH W3MEHEHUs! KOHUEHTpauuuM nbinn. BuOpocuTOBBIM  pacnbinuTenemM Cco3gaeTcs
NblNeBo3ayLUHasi CMeCb NPOHU3bIBatOLLAs Pa3psaHbIN NMPOMEXYTOK.

2.4. BknoyaloT pabodyto M KOHTpONMpyloLWy annapaTypy, obecneusMB pexum nepuognyHoro
WHMLIMMPOBaHMSA UCKPOBOIO paspsiga.

2.5. VcnblTaHMa Ha BOCMNaMEHEHWE MbiNeBO34YLWIHON CMeCWU MNPOBOAAT MPU 3aBEOOMO 3aXKUraroLlen
3Hepruu, gawuwen BeposaTHOCTb BocnriameHeHust ot 0,1 go 0,6/ lNMpu aTOM BenuuMHa paspsaHOro NMPoMeXyTka
paBHa 4 MM, pacCTOAHNE MEXAY CUTOM U anekTpogamu pasHo 10 mm.

Ecrnv mpu 100 mx HeT BOCMNamMeHeHWUq MbIIEBO3AYLLUHON CMECK, TO UCMbITaHMS MOBTOPSAOT, M3MEHSS
BENMUYMHY Pa3psgHOro npomexyTtka (cMm. n.1.1), BbICOTY CuTa Hag dneKkTpogamu, a Takke HanpsbkeHne Ha
Bubpatope ¢ warom 50 B. Yncno nckpoBbix pa3psagoB B KaXKA0W cepymn JOMKHO 6biTb He meHee 100.

MuHUManNbHOWM 3HEepruen 3axkuraHnsa AaHHOW NbINeBO3ayLUHON CMeCcK cymTatoT aHepruto cB. 100 mAOx, ecnin
npu NCMbITAHNSAX HE 3aperMcTPUPOBaHO HU OAHOIO BOCMNaMeEHEHMS.

2.6. B MOMEHT BOCM/iaMeHeHWs1 MbIEBO3OYLLIHON CMeCWU OTKM4YalT BUOPOCUTOBOWM pacnbiuTens U
WUCTOYHUK BbICOKOIO HanpsiXeHusi NOCTOSHHOMO TOKa.

3a BoCMNMaMeHeHVe NPUHMMAKT TFOPEHWE MbINEBO3AYLLIHOA CMECU W pacnpoCTpaHeHue nnameHu oT
WCTOYHMKA 3aXXMraHusl Ha paccTosiHne, bonee Yem B 2 pasa npeBbILLaoLLee pa3psigHbli MPOMEXYTOK.

2.7. VcnbiTaHnsa Ha BOCMIIaMeHeHWe MbINIEBO3AYLLHOA CMECH MOBTOPSOT MPU PasfIUyHOM HanpsbkeHUn Ha
BMOpaTope pacnbinuTensi 4O BbIABEHMS Hanbonee ferko BOCMIaMEeHSIHOLLENCS CMECMH.

Haunbonee nerko BocCnnameHsOLWAsCA MbleBO3ayLIHAss CMECb UMEET CaMyl BbICOKYD BEpPOSATHOCTb
BOCMNNnameHeHusi. BepoaTHocTb BocnnameHeHust (P) BblumcnstoT no oopmyne

m
P=—, (104)
n
TOe m — UMCJIO BOCIIJIaMEeHEeHUM IBJIEBO3OYIMHOM cMecu B IOaHHOM Ccepum
VCTIEITAHUMI ;
n - ofuee UMCIJIO MCKPOBHX Pa3pPsSOOB B HOAHHOM CepUM UCIHTaHUU.

MpumeyaHue. Yncno BocnnaMmeHeHn JOMKHO BbITb OAUHAKOBLIM B KaXgow cepun 1 He meHee 10.

2.8. UameHsia pacctosiHne (h) mexagy cMTOM [o3aTopa W anekTpodamu, a Takke BennuMHy paspsgHoro
npomMexyTka (I), NOBTOPSAIOT UCMbITaHUA C Haubonee nerko BOCMNAMEHSIOWENCS MbINeBO3AYLHON CMEeCbilo A0
BbISIBIIEHUSI ONTUMAarbHbIX 3HA4YeHWN nepeMeHHbIX napameTpoB h u | OnTuManbHble 3HaYeHUs YyKa3aHHbIX
napameTpOB XapaKTepu3yloTcs HanbonbLLen BEPOSITHOCTbIO BOCMIAaMEHEHWS.



2.9. NameHss QHEepPrmnio NCKPOBOIro paspdaa, npoBoAAT UCNbITaHNA C Hanbonee nerko BocnnamMmeHsitoLencs
I'IbI.I'IeBO3,EI,yLLIHOIZ CMeCbIo Npun onTMaribHbIX 3HAYE€HUAX h n | oo BbISIBNEHNS MUHUManNbHOWM QHEPINN 3aXXnuraHuA.

Mo akcnepuMeHTanbHbIM AaHHbIM CTPOAT KPUBYIO 3aBUCMMOCTU BEPOSATHOCTM BOCMMAMEHEHWUS OT BeNUYUHbLI
3Heprum saxuranHus (4ept.31).

3aBUCMMOCTL BEPOSITHOCTU BOCNNaMeHeHUs NblneBo3AyLHOW CMecu cononumMepa
CAME[ (FTOCT 12271) oT 3Ha4eHNA IHEPrum 3aKMraHusi

38BHCHMOCTh BEPORT-
HOCTH BOCAAMEHEHHA
ALITEBOIAYIHOHA cMecH
conoanmepa CAMEA
(FOCT 12271) or
3HAYEHHA IREPTHY

3aMuranus
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Uepr. 31

"YepTtex 31"

3. OueHka pesynbTaToB

3.1. 3a MUHUMArbHYIO SHEPIUIO 3aXUraHWUs UCCregyeMoun MbleBO3aAYyLLUHON CMecu NPUHUMAIOT 3HadYeHne
3HEeprum 3axuraHusi, COOTBETCTBYIOLLIee BEpOATHOCTH BocnnameHeHus 0,01.

3.2. YcnoBua 1 pesynbTaTbhl UCMbITAHUW PErucTpUpyroT B MNpPOTOKoMe, dopma KOTOpOoW npuBeaeHa B
npunoxexHuu 1.

4. TpeboBaHusa GezonacHOCTU

YcraHoOBKy crnefyeT nomMellaTb B BbITSHKHOM LKady. Pabodyee MecTo onepartopa AOMKHO YOOBMETBOPATh

TpeboBaHuaM anektpobesonacHoctn no NOCT 12.1.019 u caHuTapHo-rurmeHmdecknm TpeboaHuam no MOCT
12.1.005.

MpunoxeHwne 15
PekomeHayemoe

MeToq onpegeneHnsi MaKCUMarnbHOW CKOPOCTU HapacTaHWUs AaBleHUs B3pbiBa
NbINeBO3AyLHbLIX CMecei

1. Annapatypa

OnucaHve annapatypbl Ans onpegenieHnsi MakcumarnbHOW CKOPOCTM HapacTaHus OaBlieHWsl B3pbiBa
NbIEeBO3AYLLUHbLIX cMecen npueeaeHo B n.4.11.1.

2. lNogroToBKa K UCMbITAHUIO

MoproToBka K ncnbiTaHuio - no n.4.11.2.

3. MNpoBeneHne ncnbiTaHnin



WcnbiTaHns no onpegeneHnio MakcumarbHOW CKOPOCTU HapacTaHust AaBrieHusl B3pbiBa MbleBO3AYLUHbLIX
cMmecen NpoBoasT cornacHo n.4.11.3.

4. OueHka pesynbTaToB

Mo pes3ynbtataMm eauHUYHOro UCNbITaHNA onpenenarT Hanbonbllee 3Ha4YeHue CKOpPOCTWU HapacTaHud
AaBlieHnd B3pbiBa I'IbIJ'leBO3D,yUJHOl7I cmMecHu no (bopmyne

101,3

L)

2

rae (dpld® )aso, (dp/d. ), — coorBercTBeHHO 3HAUYEHH  CKOF
AABJEHHA BIPWIBA H MAKCHMaJlbH!
HeHHsi NaBJEHHS B Mpoilecce et

(dpldz), sp={dp/di}y-

"®opmyna (105)"

[na onpegeneHns MakcMmanbHOW CKOPOCTWU HapacTaHUSA AaBrieHNs B3pbiBa CTPOST KPMBYHO 3aBUCMMOCTU
CKOPOCTM HapacTaHus gdaBneHus B3pbiBa (dp/d Tay) B3p OT KOHLUeEHTpauuu Bewectsa po_s. Haubonbliee us
nony4eHHbIX 3HayeHun (dp/d Tay) B3p NpUHUMAIOT 32 MakCMMarbHYK CKOPOCTb HapacTaHus OaBreHus1 B3pbiBa
nuccnenyemoro BellecTsa.

5. YcnoBusi U pesynbTaTbl UCNbITAHUN PErmcTpupytoT B MpoTokorie, dopma KOTOporo npuBedeHa B
npunoxexHuu 1.
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