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HacTtoswuin ctaHgapT pacnpocTpaHseTcsl Ha NPOCThle BELLECTBA, XMMUYECKUE COEAMHEHUST N UX CMEecU B
pasnu4YHbIX arperaTHbIX COCTOSIHUSIX M KOMOMHauUMsiX, B TOM 4YuCrie MNONMMEpPHblE M KOMMO3WUTHbIE MaTepuarsl
(manee - BewecTBa 1 MaTepuarnbl), NpMMEHsIEMbIE B OTPACIsSX HAPOAHOIo X035MCTBa.

CTtangapT He pacnpocTpaHsieTcsl Ha B3pbiBYaTble Y paAMoaKTUBHbIE BELLECTBA N MaTepuans.

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



1. O6LmMe nonoxeHns

1.1. TokasaTteny MnoxapoB3pbIBOOMACHOCTM BELLECTB M MaTepuarioB OnpefensitoT C Uenbi MNonyyYeHus
WCXOAHbIX AaHHbIX O5is pa3paboTkM cucTem no obecrneveHuto noxapHor 6e3onacHocTy 1 B3pbiIBOOE30MacHOCTM B
cootBeTcTBUM ¢ TpeboBaHuamu TOCT 12.1.004 n TOCT 12.1.010, cTpouTenbHbIX HOPM U NPaBuUIl, YTBEPXKAEHHbIX
locctpoem CCCP; npaBun yCTpOWCTBa 3NEKTPOYCTaHOBOK, YTBEPXAEHHbIX [0caHeproHaasopom MuH3Hepro
CCCP; npu knaccudmkaumm onacHbix rpy3oB no NOCT 19433; ons Bblbopa kaTeropum nOMELEeHUA U 34aHUN B
COOTBETCTBUM C TpeboBaHMAMW HOPM TEXHOMOrMYECKOro MNPOEKTUPOBaHUS; ANs TEXHUYEeCKoro Haasopa 3a
W3roTOBMNEHWEM MaTepuanoB W WU3Oenun npu NOCTPorKe U pemMoHTe cygoB no npasunam Peructpa CCCP wu
PeuHoro Pernctpa PCOCP.

1.2. MoxapoB3pbIBOONACHOCTb BeLeCTB M MaTepuaroB onpeaensieTcsl nokasaTensmMu, BblGOp KOTOPbIX
3aBMCUT OT arperaTtHoro COCTOsIHUS BeLecTBa (MaTepuarna) 1 yCrioBuiA ero NpUMeHEHNsI.

MeToabl onpegeneHns nokasartenen NPUMEHSOT Anst CTPOMTENbHBIX MaTepuanoB Mo Mepe YCTaHOBIEHNUS
Knaccudmkaumm aTux nokasartenen n BBEAEHWS N0 HUM HOpMaTUBHbIX TPEOOBaHUN.

1.3. lNpu onpegeneHnn NoXapoB3pbIBOONACHOCTM BELLECTB U MaTeprarioB pa3nuyatoT:

rasbl - BELLECTBa, AaBIIEHNE HACbILEHHbIX NapoB KOTOpbIX Npu TemnepaType 25°C n gasneHmmn 101,3 kla
npesbiwaeT 101,3 klMa;

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

TBepAble BellecTBa W MaTtepuansl - WHAMBWOYyamnbHble BeLWeCcTBa M WX CMeceBble KOMMo3uuuMu c
TemnepaTypon nnaeneHuss unu kannenageHus Gonbwe 50°C, a Takke BeLlecTBa, He uUmelowme TemnepaTtypy
nnaeneHus (HanpuMep, ApeBecuHa, TKaHu 1 T. n.);

Nbinun - AMCNeprupoBaHHbIe TBEPAbIE BELLECTBA 1 MaTepuarbl C pa3mepoM Yactul, MeHee 850 MKm.

1.4. HomeHknaTtypa nokasaTtenen u ux nNpMMEHSEMOCTb AN XapaKTepUCTUKN MOXapOoB3pbiBOONACHOCTM
BELLECTB U MaTeprarnoB npueegeHbl 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

NMpumeyvaHus:

1. 3Hak "+" 0603HayYaeT NPUMEHSAEMOCTb, 3HaK "-" - HENPUMEHSEMOCTb NoKasaTensi.

2. Kpome ykasaHHbix B Tabn.1, gonyckaeTca ucnonb3oBaTb ApyrMe nokasaTenu, Gonee pfertanbHO
XapakTepusyoLime NoxapoB3pbIBOONACHOCTb BELLECTB 1 MaTepuanos.

1.5. Yncno nokasatenen, HeOBXOOAMMbIX U AOCTATOYHLIX ONS XapakTEePUCTUMKM NOXapoB3PbIBOONACHOCTU
BELLECTB 1 MaTepuarnoB B YCNOBUSAX MPOU3BOACTBA, NepepaboTkun, TPAHCMOPTMPOBAHUS N XpaHeHus1, onpeaenseT
pa3paboTumk cucteMbl obecrneveHus noxapoB3pbiBobGe3onacHOCT obbekTa unu pas3paboTyvk cTaHgapTa u
TEXHUYECKMX YCNOBUIN Ha BELLECTBO (MaTepuan).

2. NokasaTtenu noXxapoB3pbiBOONACHOCTU

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



CKOPOCTU U YCNOBMIW NpOTeKaHus, MoryT 6biTb noxap (AMddy3noHHoe ropeHne) unm B3pbiB (gednarpauyoHHoe
ropeHve npeaBapuTenbHO NepeMeLLaHHON CMECH roproYero C OKUCIIUTENEM).

2.1. 'pynna roptoyecTu

2.1.1. Tpynna roptoyecTy - KnaccugurkaunoHHasa xapakTepucTika CnocobHOCTM BELLECTB Y MaTepuarnoB K
ropeHuio.

[opeHue - 3K30TEpMMYECKas peaKumsl, MpoTeKatoLwas B yCIOBUSAX ee MPOrpPeCcCMBHOIO CamMOyCKOPEHUSI.

2.1.2. To roproyecTu BeLlecTBa U MaTepuansl NoApa3aensoT Ha TPy rpynnbl:

Heroptoune (Hecropaemblie) - BeLEeCTBa U MaTepuarbl, He CNocobHbIe K ropeHuio B Bo3gyxe. Heroproune
BeLleCcTBa MOryT ObITb MOXApPOB3PbLIBOOMACHBIMW (HanpuMep, OKUCIUTENV UMK BELLEeCTBa, BbIAENSIOWME roployme
NPOAYKTbI NPV B3auMOZEWCTBUM C BOAOM, KUCMOPOAOM BO3AyXa UIn Opyr ¢ APYrom);

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

roptoume (cropaemsble) - BelecTsa U Matepuarsl, CNocobHbIE CaMoBO3ropaTthCs, a Takke BO3ropatbcs npu
BO3OEVCTBUN UCTOYHMKA 3aXUraHUs U CaMOCTOATENbHO TOpeTb Mnocne ero yaaneHus. oproudve Xuakoctn ¢©
TemnepaTypou Benbiwkn He 6onee 61°C B 3akpbIToM TUrne nnm 66°C B OTKPLITOM TUrMe, 3achnermaTmanpoBaHHbIX
CMecel, He MMEILLMX BCMbIWKY B 3aKPbITOM TUMME, OTHOCAT K nerkoBocnnameHsiowmumcs. Ocobo onacHbIMM
Ha3bIBaOT FTIErKOBOCMIIAaMEHSAOLLMECS XUOKOCTU C TeMMnepaTypon BCnblwkM He Gonee 28°C.

2.1.3. PesynbraTbl OLEHKM TpPynnbl FOPHOYECTU criedyeT NPUMEHATb MpU Knaccudukaumn BeLLeCTB U
MaTepuanoB MO rOpYECTM U BKIOYaTb 3TW AaHHble B CTaHOApTbl M TEXHWYECKME YCIOBMS Ha BeLlecTBa U
MaTepuanbl; MNpuM OMpedeneHny KaTteropum MOMELLUEHUA MO B3PbIBOMOXapPHOW W MOXapHOM OMacHOCTU B
COOTBETCTBUM C TpebOBaHWSIMM HOPM TEXHOJIOMMYECKOro MPOEKTUPOBAHMWS; Npy pa3paboTke MeponpuaTUR Mo
obecnedeHuto noxapHon 6esonacHOCTH B cOOTBETCTBUM € TpebosaHuamm FOCT 12.1.004.

2.1.4. CywHOCTb 3KCNEPUMEHTaNbHOrO MeToda OnpefderneHusl roprYecTM 3akiyvyaeTca B COo3daHuu
TemnepaTypHbIX YCNOBWUA, CMOCOBCTBYIOLLMX FOPEHMIO, N OLIEHKE NOBeAEeHUs nccnegyemMblix BELEeCTB U MaTepmnanos
B 9TUX YCMNOBUSX.

2.2. Temnepatypa BCMbILLKN

2.2.1. TemnepaTypa BCMbILLKU - HAUMEHbLLAs TeMnepaTtypa KOHOEHCUPOBAHHOIO BELECTBA, NPU KOTOPON B
YCNOBUSAX cneumarnbHbIX UCNbITAaHUA Hag ero NOBEPXHOCTLI0 0Opa3yloTcsa Napbl, CNOCOOHbIE BCMbIXMBAaThL B BO34yXe
OT UCTOYHUKA 3aXXUraHWs; yCTOMYMBOE rOpPEHNE MPU 3TOM He BO3HUKAET.

Benbiwka - ObICTpOe cropaHvWe ra3onapoBO34YLUHOM CMECU Hah MOBEPXHOCTbIO TOPHYEro BELLECTBa,
COnpoBOXAalLleecsi KpaTKOBPEMEHHBIM BUANMbIM CBEYEHUEM.

2.2.2. 3Ha4yeHMe TemnepaTtypbl BCMbIWKA cregyet NpUMEHNATb ANs XapakTePUCTUKM NOXapPHOW OMacHOCTU
XMOKOCTW, BKIMOYas 3TW JaHHble B CTAHAAPTbl M TEXHMYECKUE YCIOBMS Ha BELLECTBA; Npy OnNpeaernieHnn Kateropum
NMoOMeLeHMn MO B3pPbIBOMOXapHOA W MNOXapHOW ONacHOCTM B COOTBETCTBMM C TpeboBaHUAMU HOPM
TEXHOMOMMYeCcKOro NPOeKTUPOBaHWs, Npu paspaboTke MeponpusaTuii No obecneyvyeHnto NoxapHonm 6es3onacHoOCTU n
B3pbIBOBE30nacHOCTM B cOOTBETCTBUU C TpeboaHnamu TOCT 12.1.004 n TOCT 12.1.010.

[onyckaeTcs Ucnonb3oBaTh 3KCNepUMeEHTarbHbIE U pacHETHbIE 3HAaYEHUS TemnepaTypbl BCbILLKU.

2.2.3. CylWHOCTb 3KCMEpUMEHTanNbLHOrO MeToda OonpedeneHus TemnepaTtypbl BCMbILWKW 3aKrlovaeTcs B
HarpeBaHuW onpeaeneHHon Macchl BELEeCTBa C 3a4aHHON CKOPOCTbLIO, MEPUOANYECKOM 3aXMUraHUU BblOENAIOLLMXCS
NapoB M YCTAHOBMNEHMUN haKkTa HanNM4nsa UM oTCyTCTBUS BCMbILLKM NpY OUKCUPYEMON TeMnepaType.

2.3. Temnepatypa BocnnameHeHus

2.3.1. TemnepaTypa BOCNMIAMEHEHUS - HAUMEHbLLAsA TemrnepaTypa BeELLecTBa, NPy KOTOPOW B YCIOBUSAX
crneunanbHbIX UCMbITAHUIA BELLECTBO BbIAENSET roptoyve 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 BOCNNaMeHeHNs cregyeT NPUMEHsITb NpU onpegeneHny rpynnbl ropoyecTu
BELLeCTBa, OUEHKe MOXapHOW OnacHoCTM o6opyaooBaHUS W TEXHONOTMYECKMX MPOLECCOB, CBSA3aHHbIX C
nepepaboTKoOWM roprounx BeLLecTB, nNpu paspaboTke mMeponpusaTUn nNo obecneyeHuMo noxapHom BesonacHocTU B
cooTtBeTcTBUK ¢ TpeboBaHusmu FTOCT 12.1.004 n FOCT 12.1.010, a Takke He0OXoAMMO BKIHOYaTb B CTaHAAPTbI U
TEXHUYECKNE YCNOBUS Ha XXUOKOCTHU.

JonyckaeTcs UCNonb3oBaTh 3KCNEPUMEHTarbHbIE U pacyeTHbIE 3HAYEHNs] TEMMNepaTypbl BOCNNIAMEHEHWSI.

2.3.3. CyLHOCTb 3KCMEepPUMEHTANbHOIO MeToAa onpeaeneHns TemnepaTypbl BOCMTaMEHEHMS 3akniovaeTcs
B HarpeBaHUW OMNpedeneHHoW Maccbl BelwecTBa C 3aJaHHOW CKOPOCTbI, MEepUoaMYECKOM  3aXkMraHum
BbIOENSIOWMXCA NapOB M YCTAHOBMNEHUM haKkTa HanmuMuus UM OTCYTCTBUS BOCMNaMEHEHUs Mpu OUKCUpPYyeMOon
TemnepaType.

2.4. TemnepaTypa camoBOCMaMeHeHns

2.4.1. Temnepartypa caMOBOCM/IAMEHEHNS - HAUMEHbLLAsA TemMnepaTypa OKpY>KatoLen cpeapl, Npyu KOTOPOW
B YCMNOBUSAX CrieumanbHbIX UCMbITaHUI HabnogaeTcs caMoBOCNIaMeHeHne BellecTsa.



CamoBocnnaMeHeHne - peskoe YyBEeNMYeHWe CKOPOCTU  3K30TEPMUYECKUX OOBEMHBbIX — peakuui,
conposoxgaroLeecs nnameHHbIM ropeHnem n/unu B3pbLIBOM.

2.4.2. 3HaveHve TemnepaTypbl CaMOBOCMMAMEHEHUs crieqyeT NPUMEHsTbL NpuW onpeaeneHuu rpynneol
B3pbIiBoonacHon cmecu no NOCT 12.1.011 gnsa Bbibopa Tuna B3pbIBO3ALLMLLEHHOMO 3rEKTPOOOOpYaOBaHNS, MpU
pa3paboTke MeponpusTUA NO ODEecneyeHuo MoXapoB3pbIBOOE30NACHOCTM TEXHOMOIMMYECKMX MPOLECCOB B
cootBeTcTBUM ¢ TpebosaHnsamn TOCT 12.1.004 n NOCT 12.1.010, a Takke HeobXxoAMMO BKMOYaTb B CTaHO4apTbl
UINN TEXHNYECKME YCIOBUS Ha BeLLeCTBa U maTtepuansl.

2.4.3. CywHoCTb MeToda onpedeneHus temnepaTtypbl CaMOBOCMIIAaMEHEHMS 3aKIiOYaeTcs BO BBEAEHMU
onpefeneHHon mMacchbl BeELeCTBa B Harpetbii 06beM U OLeHKe pe3ynbTaToB MCMbiTaHus. N3meHss Temnepartypy
UCMbITaHWS, HAXOOAT ee MUHMMAarbHOEe 3HaYeHne, NPy KOTOPOM MPOUCXOAUT CaMOBOCNIaMEHEHNE BeLLEeCTBa.

2.5. KoHueHTpaunoHHble npeaenbl pacnpocTpaHeHUs nnameHu (BocniaMmeHeHns )

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

2.5.2. 3Ha4eHMs KOHLEHTPaLMOHHbIX NPeaenoB pacrnpoCTpaHeHWs nrnameHu HeobxoaMMo BKIOYaTb B
CTaHOapTbl WM TEXHUYECKME YCMNOBUSA Ha rasbl, NEerkoBOCMIaMEHSOWNECH WHOUBMAYAlNbHbIE XWAOKOCTU U
a3e0TpONHble CMECM >KWOKOCTENW, Ha TBepAble BellecTBa, CMNocobHble 00pa3oBbiBaTb B3pbIBOOMNACHbLIE
NbiNEBO3OYLWHbIE CMEcU (ONs Mbifieli ONpedenslT TOMbKO HWKHWA KOHLEHTPaUMOHHBLIM npegen). 3HadveHus
KOHLEHTPaLUMOHHbIX NMpedernoB cneayeT NPUMEHSTb NPy ONPeAeieHnn KaTeropmm NoOMeLLEHNIN MO B3PbIBONOXapHOM
M NMOXapHOW OMacHOCTU B COOTBETCTBUM C TPEOOBaHMAMUN HOPM TEXHOMOMMYECKOr0 MPOEKTUPOBAHUS; NpY pacyeTe
B3pbIBOOE30MacHbIX KOHLUEHTpauuin ras3oB, NapoB M MblieN BHYTPUM TEXHOMOrMYEeCcKoro 06opyaoBaHUA U
TpyboNpoBOoAOB, NMPU NPOEKTUPOBAHUN BEHTUMSLMOHHBLIX CUCTEM, @ TakkKe Mpu pacyeTe npedernbHO A0NYCTUMbIX
B3pblBOOE30MAaCHbIX KOHLUEHTpaLMi rasoB, MapoB M MNbifien B BO3gyxe paboyven 30Hbl C MNOTEHUManbHbIMU
WCTOYHMKaMKN 3axuraHus B cooTBeTcTBuM € TpebosaHnsamu [OCT 12.1.010, npu pasdpaboTke MeponpuaTMn no
obecnedeHnto noxapHon 6esonacHocTy obbekTa B cooTBeTCcTBUM € TpebosaHuamn MOCT 12.1.004.

[JonyckaeTcs ncnonb3oBaTb 3KCNEepUMEHTarnbHbIE U pacyHeTHble 3HAYEHUSI KOHLEHTPaLUUWOHHBIX Npeaernos
pacnpocTpaHeHUs nnameHu.

2.5.3. CywHocTb MeToga onpeaeneHns KOHUEHTPaLMOHHbLIX MNPeAernoB pacnpoCTPpaHEHUs MflaMeHu
3aKMYaeTcss B 3aXWraHuy raso-, Napo- UMM MbINIeBO3AYLUHOM CMECU 3adaHHOW KOHLEeHTpauum Mccrnegyemoro
BellecTBa B 0O6beMe peakUMOHHOro cocyaa W yCTaHOBNEeHMU dhakTa HamvMynst UM OTCYTCTBUSI pacnpoCTpaHeHus
nnameHn. N3meHss KOHLEHTpaLMIO roproyero B CMECH, YCTaHaBNMBaT €e MUHWMAarbHOE U MakcumaribHoe
3Ha4YeHus, MPU KOTOPbIX MPONCXOOUT PacnpoCTPaHEHNE NTamMeHMW.

2.6. TemnepatypHble Npeaernbl pacnpoCTpaHeHUs NamMmenn (BocniameHeHns )

2.6.1. TemnepaTypHble npefenbl pacnpoCTpaHeHMs MnaMeHn - Takue TemnepaTypbl BelwecTsa, npu
KOTOpbIX €ro HacbIWeHHbI nap obpa3yeT B OKUCNUTENbHOW cpede KOHUEHTpauuWn, paBHble COOTBETCTBEHHO
HWXKHEMY (HVXHUI TemnepaTypHbIA npedern) U BepxHeMy (BepxXHU TemnepaTypHbIn npefen) KOHLUEHTPaLuMOHHbIM
npegenam pacnpocTpaHeHus nramMeHu.

2.6.2. 3HayeHus TemnepaTypHbIX NPEederioB pacnpoCTpaHeHus nramMeHu criegyetT MPUMEHSTb MNpu
paspabotke MeponpuATUA no obecneyeHWo MOXapoB3pbiBOOE30NacHOCTM OObekTa B COOTBETCTBUM C
TpeboBaHuamu TOCT 12.1.004 n FOCT 12.1.010; npu pacyeTe NOXapoB3pbiBOGE30ONACHbLIX TeMnepaTypHbIX
pexMmoB paboTbl TEXHONMOrMYECKOro 060pyaoOBaHMSA; NPW OLEHKE aBapUAHbIX CUTyauWui, CBA3AHHbIX C Pa3fiMBOM
rOpPHOYMX KMOKOCTEN, [N pacyeTa KOHLEHTPAUMOHHbIX MpedenioB pacnpoCTpaHeHWst NnameHu, a Takke
HeoOXxoaMMO BKMOYaTh B CTaH4APThI UMK TEXHUYECKME YCITOBUS Ha roprodme XuakocTu.

2.6.3. CywHocTb MeToda onpedeneHus TemnepaTypHbIX MPederioB pacrnpoCTPaHEHUs MiaMeHu
3aKn4yaeTcs B TEPMOCTaTUPOBAHMU MCCEedyeMOW >XMOKOCTM Mpu  3agaHHOM TemnepaTtype B  3aKpbiTOM
peakunmoHHOM CocCyde, coaepiKallem BOo3OyX, UCMbITaHUW Ha 3aXkuraHue napoBO3AYLUHOW CMECU U YCTaHOBIEHUU
dakTa Hanm4ms unm OTCyTCTBUSA pacnpoCTpaHeHUs nramMeHu. VIsameHsas TemnepaTtypy MUCMbITaHWUs, HAXOO4AT Takue
ee 3HayeHus (MUHMMarnbHOEe M MakCUMmarnbHOeE), MpU KOTOPbIX HAaCbIWEHHbIN nap obpasyeT ¢ BO3AYXOM CMECH,
CMOCOBHY0 BOCMNNAMEHATHCA OT UCTOYHMKA 3aXXMraHUs 1 pacnpoCcTpaHaTb Nnams B o6beme peakLMoHHOro cocyaa.

2.7. Temnepatypa TneHus

2.71. TemnepaTypa TneHusi - TemnepaTtypa BeLLlecTBa, MpU KOTOPOW MPOUCXOAMT pes3koe yBernuyeHue
CKOPOCTM 3K30TEPMUYECKUX PEAKLIMIA OKUCITEHNS], 3aKaHYMBAIOLLIMXCS BO3HUKHOBEHNEM TIIEHMS.

TneHue - ©OecnnameHHOe roOpeHVMe TBEpAOro BellecTBa (MaTepuana) npyv CpPaBHUTENbHO HU3KMX
TemnepaTypax (400 - 600°C), yacTo conpoBoXxaatoLLeecs BblAENEHNEM AbiMa.

2.7.2. 3HayeHne TemnepaTypbl TNEHUS cregyeT NPUMEHSITb MPU 3KCMepTM3ax NMPUYUH MOXapoB, Bbibope
B3PbIBO3ALLMLLEHHOTO  3MeKkTpoobopyaoBaHua ©  pa3paboTke MeponpuaTMn MNo  OBecneyeHuo  MNoXapHON
0e30nNacHOCTM TEXHOMOMMYECKUX MPOLeCCOB, OLIEHKE MOXapHOMW OMacHOCTWM MOMMMEPHbIX MaTepuanoB U
paspaboTke peLenTyp MaTepuarnos, He CKITOHHbIX K TAEHMIO.

2.7.3. CywHocTb MeToga onpegerneHvs TemnepaTtypbl TNEeHUs 3akiyaeTcd B TepMoCTaTMpoBaHMU
uccrnegyemoro BellectBa (MaTepuana) B peakumoHHOM cocyge npu obaysBe BO3QyxXOM U BU3yaribHOW OLEHKE



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

2.8. YcnoBsus TennoBoro CamoBO3ropaHus

2.8.1. YcnoBusi TenfoBOro CaMOBO3rOpaHusi - 3KCMEPUMMEHTarbHO BbISIBNIEHHAs 3aBMCMMOCTb MeEXay
TemnepaTypor OKpyXXalLlel cpedbl, KONMMYECTBOM BellecTBa (Martepvana) U BpeMEHEM [0 MOMEHTa €ro
CaMOBO3ropaHus.

CamoBo3ropaHue - pe3koe yBennyeHne CKOPOCTH 3K30TEPMMYECKMX MPOLIECCOB B BELLECTBE, NpUBosdLlee
K BO3HUKHOBEHUIO O4ara ropeHus.

2.8.2. PesynbTatbl OLEHKM YCMOBUIM TEMMOBOIO CaMOBO3ropaHus CregyeT MNpUMEHsSITb Mpu Bblbope
©e3onacHbIX YCNoBUIA XpaHeHMs U nepepaboTkM CaMOBO3roparoLLMXCA BELECTB B COOTBETCTBUM C TpeboBaHUSMU
OCT 12.1.004.

2.8.3. CywHocTb MeToda onpegerieHust YCroBWW TEnmoBOro CaMOBO3rOpaHWs  3akrvaeTcs B
TEPMOCTaTUPOBaHUN UCCMedyemMoro BellecTBa (maTepvana) npuv 3afjaHHOW TemnepaTtype B 3aKpbITOM
peakuMOHHOM cocyde W YCTaHOBMEHMM 3aBUCUMOCTU MeXOy TemMnepaTypon, Npu KOTOPOW NPOUCXOAUT Tennosoe
camMoBO3ropaHue obpasLa, ero pasmepamv 1 BpEMEHEM [0 BO3HUKHOBEHWSI TOpeHUst (TNeHUs).

2.9. MnHnManbHas aHeprus 3axuraHns

2.9.1. MnHMManbHas 3HEPrust 3aXKUraHus - HaMMEeHbLIas SHEPIUs 3MEKTPUYECKOro paspsiga, cnocobHas
BOCMJIaMEHNTb Hanboree nerko BOCNIaMEHSIIOLLYIOCS CMECh FOpHYEro BELLECTBA C BO34YXOM.

2.9.2. 3Ha4yeHne MMHMMAIbHOW SHEPTUN 3aXKUraHus cnegyeT NPMMEHSATb Npu paspaboTke MeponpusaTHi Nno
obecrnevyeHnio  NoXapoB3pblBOOE30NaCHbIX  YCMOBUA  MNepepaboTkM  ropruMx BewecTB U obecneveHus
3MNEKTPOCTAaTUYECKOM MCKPOBE30NacHOCTM TEXHOMOMMYECKMX MPOLECCOB B COOTBETCTBMM C TpeboBaHuamu FOCT
12.1.004, TOCT 12.1.010 n FOCT 12.1.018.

2.9.3. CywHocTb MeToda onpefeneHms MUHUMaNbHOW SHEPTUN 3aXKMraHUsl 3akmyaeTcsl B 3aXKUraHum ¢
3a[jlaHHON BEpPOATHOCTLIO ra3o-, Mapo- WM MbINEBO3OYLUHOW CMECUM PasfMYHOWM KOHUEHTpaLMuM 3neKTpU4eckum
paspsigoM pasnNUYHON SHEPrMm U BbIIBNEHUM MUHUMAaNbHOMO 3HAYEeHWs SHEPruu 3axuraHusa nocne obpaboTku
3KCNepUMeEHTarbHbIX AaHHbIX.

2.10. KucnopogHbin MHAEKC

2.10.1. KucnopogHbin MHAEKC - MUHUMaNbHOE coaepXXaHue KNCropoaa B KMCNOPOAHO-a30THOW CMeCcH, npu
KOTOPOM BO3MOXHO CBeYeobpasHoe ropeHne MaTepuana B yCrioBusX cneumanbHbIX UCMbITaHWA.

2.10.2. 3HayeHne KNCNOPOLHOrO MHAEKCA crnefyeT NPUMEHATb Npy pa3paboTke NONMMEPHbIX KOMMNO3MLUIA
MOHWKXEHHOW TOPIOYECTM M KOHTPOSE TOPHYECTU MOMMMEPHBIX MaTepuanoB, TKaHeW, Lenmntono3HO-OymMaXHbIX
n3genun n gpyrmx martepuanoB. KnucnopogHeii MHOeKC HeobxoauMMo BKMYaTb B CTaHAApTbl WM TEXHWYECKME
YCIoBUS Ha TBepAble BelwecTsa (MaTepuarbi).

2.10.3. CywHocTb MeToda onpefeneHns KACNOPOAHOro WHAOEKCa 3aKMyaeTcss B HaxoX4eHuu
MWHMManbHOW KOHLEHTpauMM KUCNOPOA4a B MOTOKE KUCIOPOOHO-a30THOM CMEeCW, NMpu KOTopow Habmogaertcs
CaMOCTOATENBHOE ropeHne BepTMKalbHO PacnonoXeHHOro obpasua, 3aXknuraemMoro CBepxy.

2.11. CnocobHoCTb B3pblBaTbCA U rOpeTb NpY B3aUMOAENCTBUM C BOAOM, KUCITOPOAOM BO3dyXa U Apyrumu
BeLlecTBaMu (B3aMMHbI KOHTAKT BELLECTB)

2.11.1. CnocobHOCTb B3pbIBaTbCA W TOpeTb MpU B3aMMOLEWCTBUM C BOAOW, KUCNOPOAOM BO3dyxa M
OpYyrvMMX BeLLeCTBaMM - 3TO Ka4YeCTBEHHbIA MNoKa3aTesb, XapaKTepusylLlmid ocobyto MNoXapHyl OMnacHOCTb
HEKOTOPbIX BELLECTB.

2.11.2. OaHHble 0 cnocobHOCTM BeLLECTB B3pbIBATbCHA W rOpeTb Npv B3aUMHOM KOHTakTe Heobxoanmo
BKITIOYATb B CTAHAAPThl UMM TEXHUYECKNE YCIOBUSI HA BELLECTBA, a TakkKe crefgyeT NPMMEHSATb Mpu onpeaeneHum
KaTeropum MOMeELLEHNA MO B3PbIBOMOXAPHOW W MOXapHOW OMacHOCTU B COOTBETCTBUM C TpeboBaHMAMWU HOPM
TEXHOMOMMYECKOro NPOEKTUPOBaHUS; Npu Bbibope 6e30nacHbIX YCroBMI NPOBEAEHNS TEXHOIOMMYECKMX NMPOLECCOB
N YCNOBUIN COBMECTHOIO XPaHEeHUs 1 TPaHCMOPTUPOBaHUS BELLECTB U MaTepuanos; nNpu Bblbope unu HasHa4yeHuu
CPEACTB NOXapOTYLUEHUS.

2.11.3. CywHoCTb MeTofa onpeaeneHnsa cnocobHOCTU B3pbIBATbCA U rOpeTb NPy B3aMMHOM KOHTaKTe
BELLECTB 3aKMno4yaeTcss B MeXaHW4YeCckoM CMeLLMBaHUM UccrnedyeMblX BELeCTB B 3a4aHHOM MPOonopLmnn 1 oueHke
pes3ynbTaToB UCMbITAHMUS.

2.12. HopmanbHas CKopoCTb pacnpoCTpaHeHWs NiiaMmeHn

2.12.1. HopmanbHasa CKOpPOCTb pacnpoCTpaHEHUsI NSIaMEHN - CKOPOCTb NepeMeLLeHns PpoHTa ninameHn
OTHOCMUTENbBHO HECTOPEBLLETO ra3a B HanpasfeHu1, NepneHanKyIapHOM K ero MoOBEPXHOCTMU.

2.12.2. 3Ha4yeHne HOpMarnbHOW CKOPOCTW PacnpoCTpaHeHWs MrameHun crieqyeT NpUMeEHATb B pacdeTax
CKOPOCTM HapacTaHus [OaBlieHVsl B3pbiBa ra3o- M MapoBO3OYLUHbIX CMeCel B 3aKpbITOM, HErepMeTu4HOM
obopygoBaHMM U MOMELUEHUSIX, KPUTMYECKOro (racsilero) pguvameTpa npu  paspabotke ©  co3gaHum
orHenperpagutenen, nnowagu nerkocbpacbiBaembiX KOHCTPYKUWUWA, MNpegoXpaHuTenbHbIX MemMOpaH u apyrux
pasrepMeTU3NPYIOLLMX YCTPOMCTB; Npu paspaboTke MeponpusaTvi Mo 06ecneveHmnto NoXxapoB3pbiBO6E30MacHOCTH
TEXHOIOMMYECKMX MPOLLEeCCOoB B cooTBeTCTBMM € TpeboBaHmamm FOCT 12.1.004 n TOCT 12.1.010.



2.12.3. CywHoCTb MeTo4a onpeaeneHms HopMarnbHOW CKOPOCTU pacnpoCTpaHeHWst MNaMeHu 3aknoyaeTcs
B NPUrOTOBMEHMMN FOPHOYEN CMECU U3BECTHOIO COCTaBa BHYTPU peakLMOHHOrO Cocyaa, 3aXuraHum CMecu B LeHTpe
TOYEYHBbIM  WCTOYHWKOM, PEerucTpaumm MW3MEHEHUs BO BpPEMEHM [aBneHus B cocyge W obpaboTke
3KCNepuMeHTarnbHOW 3aBUCUMOCTU "OaBreHne - Bpems” C UCMONb30BaHNEM MaTeMaTU4YecKoW MoAenu npolecca
ropeHnsi ra3a B 3aMKHYTOM COCyZe W npoueaypbl onTummsauun. Matematmdeckas Mofenb MO3BONSET MOMYYUTb
pacyeTHyl0 3aBMCMMOCTb "OaBneHue - BpeMms", ONTMMU3aLMs KOTOPOWM MO aHarorM4yHon SKcnepumMeHTanbHOW
3aBMCMMOCTM [JaeT B pe3ynbTate W3MEHEHWEe HOpMarbHOW CKOPOCTM B Mpouecce pasBuTMS B3pbiBa ANA
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
NPOAOCIHKNTENBHOCTU FOPEHNUST XUAOKOCTU B pesepByapax, MHTEHCUBHOCTW TENnoBblAENeHUs 1 TemnepaTypHOro
pexuma noxapa, MHTEHCUBHOCTM NMoJayun OrHeTyLLaLmnX BELLECTB.

2.13.3. CywHocTb MeToda OnpeferneHns CKOPOCTM BbIrOpaHUs 3aknioyaeTcs B 3axuraHum obpasua
XMOKOCTU B peakUMOHHOM cocyde, (OMKCMpOBaHMM MOTepUM Maccbl obpasua 3a onpefeneHHbli NPOMEXYTOK
BPEMEHN 1 MaTeMaTn4eckon obpaboTke aKCnepMMeEHTanbHbIX AaHHbIX.

2.14. KoadhduumeHT abiMoobpasoBaHus

2.14.1. KoapduumeHT abiMooOpa3oBaHus - nokasaTesb, XapakTepuayoLWuin ONTUYECKYHO NITOTHOCTb AbIMa,
obpasylollerocd npv MIaMeHHOM TOPEHUMU WU TEPMOOKUCIUTENBbHOW AECTPYKUUWU (TNEHMM) onpederneHHoro
Konm4ecTBa TBEpOoro BellecTBa (Matepuana) B yCNOBUSIX CrieunanbHbIX UCMbITaHWUN.

2.14.2. 3HayeHne KoapdumumeHTa AObIMOOOpa3oBaHUA criegyeT MpUMMEHATb ANns  Knaccudpmkaumm
MaTepuanos no AbimoobpasytoLlen cnocobHocT. PasnmyatoT Tpu rpynnbl MaTepranos:

€ manon gsimoobpasytoLLien cnocobHOCThLIO - KO3 ULMEHT AbiMoobpasoBaHusa Ao 50 M2 x kr(-1) BkrtoY.;

C yMepeHHoW AbiMoobpasyroLlen cnocobHOCTLIO - KoahdumLmMeHT abiMoobpasoBaHunsa cB. 50 go 500 M2 x
kr(-1) Bkntou.;

C BbICOKOW AbIMOODOpasytoLLen CnoCoBHOCTLIO - ko3 hrUMeHT abimoobpasoBaHus cB. 500 M2 x kr(-1).

3HaveHne koadpurumeHTa AbiIMOOOpa3oBaHMA HeOOXOAMMO BKMOYaTb B CTAHAAPTbl MMM TEXHUYECKME
YCINOBMS Ha TBepAble BELLeCcTBa U MaTepuansi.

2.14.3. CywHocTb MeToAa onpefeneHns koadgurumeHTa AbiIMo0Opa3oBaHHA 3aKkntoyaeTcs B onpeaeneHmm
ONTMYECKOW MIOTHOCTM AbiMa, 0Opa3yoLerocs Npu ropeHun Unm TREHUW U3BECTHOrO KONMYECTBa MCMbITYEMOrO
BeLLeCTBa nnvM MaTepuana, pacnpegeneHHoro B 3agaHHomMm obbeme.

2.15. lHgekc pacnpocTpaHeHns nnaMmeHu

2.15.1. lHgekc pacnpocTpaHeHUs ninamMeHn - YCnoBHbIA Ge3pasMepHbl NokasaTernb, XapakTepuayoLwmn
CMOCOBHOCTL BELLECTB BOCMMAMEHSITLCS, PACNpPOCTPaHATbL Mams rno NoBepPXHOCTU U BbIAENATb TENNO.

2.15.2. 3HayeHue wuHOEKca pacnpocTpaHeHust nnameHu cnegyetr nNpUMeHATb Ans  Knaccudukaumu
MaTepuanos:

He pacnpoCcTpaHsaLLMe Nnams o NOBEPXHOCTU - MHAEKC pacnpoCTpaHeHnsa nnamexu paseH 0;

MeAMNeHHO pacnpoCcTpaHsaLLmMe 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 pacnpoCTpPaHEeHUs MilaMeHU 3aKriyaeTca B OLEHKe
CMoCcOBHOCTM MaTepuana BOCMNaMEeHATbCH, BbIOENATb TEMNfo M pacnpocTpaHATb MNfaMsi Mo MOBEPXHOCTU Mpu
BO34EVCTBUN BHELLHErO TEMNSIOBOrO NOTOKA.

2.16. lNokasaTenb TOKCMYHOCTU NPOAYKTOB FOPEHNSA MONMMEPHbIX MaTepuarnoB

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

2.16.2. 3Ha4yeHne nokasaTens TOKCUYHOCTU NPOAYKTOB ropeHust creayeT NPUMEHATb NS CPaBHUTENbHOM
OLIEHKM MONMUMEPHbIX MaTepuarnoB, a Takke BKMOYaTb B TEXHWYECKME YCMNOBUS U CTaHOApTbl HA OTAEMNOYHbIE U
TENNOU30NALUMOHHbIE MaTepuarnbl.

Knaccudpmkaumst MaTepuanoB no 3Ha4YeHUIO 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 onpegeneHvs mokasaTtenst TOKCMYHOCTU — 3akfiovaeTcd B CKUraHuu
uccnegyemMoro matepuana B Kamepe CropaHusi npv 3ajaHHOW MMNOTHOCTUM TEennoBOro notoka W BblSIBINEHWUU
3aBMCMMOCTM feTanbHOro adpdpekta razoobpasHbiX MPOAYKTOB FOpPeHUsl OT MacCbl MaTtepuana, OTHECEHHOWM K
egnHuLe obbema 3KCMO3nLMOHHON Kamepbl.

2.17. MnH1umanbHas gnermaTmsnpyoLlas KoHUeHTpaumsa dnermarmsaTopa

2.17.1. MwuHumanbHas  dnermatusmpytowlasa  KOHUEeHTpauus  donermatusatopa -  HaMMeHbluas
KOHUEHTpauus drermatmM3atopa B CMECM C TOPHOYMM M OKUCIUTENEeM, MpM KOTOPOW CMECb CTaHOBUTCS
HEeCrnocobHOW K pacnpoCTPaHEHMIO NITaMeHn NPy MoGOM COOTHOLLEHUM FTOPIOYETO Y OKUCTIUTENS.

2.17.2. 3HayeHne MUHUMANbHOW dnermMaTMsmMpyrolen KoHueHTpauuu dnermatusartopa cnegyet
NPUMEHATbL Mpu pa3paboTke MeponpuaTUn no obecnedeHno NOoXapoB3pPbIBOOE30MACHOCTN TEXHOMNOIMYECKNX
npoueccoB MeTogoM dnermatnsauumn B coorsetcteum ¢ TpebosaHnamu NOCT 12.1.004 n TOCT 12.1.010.

217.3. CywHocTb MeToda oOnpeferneHvss  MUHUManbHOW  brierMatusnpylolen  KOHUeHTpauuu
drermaTnsatopa 3aknoyaetcs B onpeferieHUn KOHLEHTPaUWOHHbIX MpedernoB pacrnpocTpaHeHUs MrnameHu
roproyero BewlecTBa npu pasbaBneHnn raso-, napo- M MbIIEBO3AYLUHON CMeCK AaHHbIM (niermaTtn3aTtopomM U
nonyyeHuu "kpmson cnermatusauyun”. MNuk "kpuBor drermaTnsaumm" COOTBETCTBYET 3HAYEHUO MWHUMAanNbHOMN
dnermMaT1sMpyoLLEen KOHUEHTpaumK dnermaTusaTopa.

2.18. MnHnmanbHoe B3pbIBOONACHOE CcoaepXaHue Kucrnopoaa

2.18.1. MuHMManbHOe B3pbIBOOMACHOE COAepXXaHue Kucrnopoda - Takasd KOHUEHTpauus Kucnopoga B
roptoden CMecu, COCTOsILLEN W3 ropltodero BewecTBa, BO3dyxa W prnermatusaTopa, MeHbLUe KOTOpPOW
pacnpocTpaHeHue nnameHu B CMECKM CTaHOBUTCS HEBO3MOXHbIM MpU M0OON KOHUEHTpaUMM roploYero B CMecH,
pa3baBneHHol AaHHbIM dnermaTM3aTopom.

2.18.2. 3HayeHne MUHMManNbHOrO B3pPbIBOOMACHOIO COAEPXaHWs Kucropoda criegyeT MPUMEHSTb Mpu
paspaboTtke MeponpuaTuiA No obecneyeHno MNoXapoB3pbiBOOGE30MACHOCTU TEXHOMOMMYEeCKUX MpoLEeCcCoB B
cootBeTcTBUM ¢ TpeboaHuamm MOCT 12.1.004 n FOCT 12.1.010.

2.18.3. CywHocTb MeToAa onpeaeneHus MWHMMAanbHOro B3PbIBOOMACHOIMO COAEpXaHus Kucrnopoaa
3aKknioYaeTcd B UCMbITAHUU Ha BOCMNaMeHeHWe raso-, Napo- Unu NbiNeBo3ayLUHbIX CMeCcei pasfnnyHOro CocTasa,
pa3baBneHHbIX [OaHHbIM  briermaTM3aTtopoMm, A0 BbISBMEHUST MUHUMAarbHOW KOHLEHTpauuM Kucropoda U
MaKcumanbHOW KOHUEHTpauuu crermatm3atopa, npy KOTOPbIX elle BO3MOXHO pacrnpoCTpaHeHWEe NiameHu Mo
cMmecw.

2.19. MakcumanbHoe AaBneHune B3pbiBa

2.19.1. MakcumarnbHOe [OaBneHue B3pbiBa - Haubonbllee M3ObITOMHOE AaBneHue, BO3HMKalollee npu
gecdrnarpalMoHHOM 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
NMOMeLEeHMn MO B3PbIBOMOXapHOA W MNOXapHOW ONacHOCTM B COOTBETCTBMM C TpeboBaHUAMWU  HOPM
TEXHOSIOMMYeCKOoro NPOEKTUPOBaHUS, npwu paspaboTke MepPonpUsATUN no obecneyveHuo
NnokapoB3pbIBOOE30NACHOCTU TEXHOMOIMMYEeCKMX MPOLEeCcCOB B cOOTBeTCTBMM ¢ TpeboBaHusmu TOCT 12.1.004 un
OCT 12.1.010.

2.19.3. CywHocTb MeTofa onpefeneHnsi MakCumarnbHOro OaBrieHWsi B3pbiBa 3aK/toHMaeTcs B 3aXmraHum
raso-, Napo- M NbiNeBO3OYLHON CMECcU 3aJaHHOro cocTaBa B OObeMe peakuMOHHOrO COocyda W permcrpaumm
n30bITOMHOIO pPas3BMBAIOLLErOCA NpY BOCMIAMEHEHUN 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
BOCXOAALLEM y4aCTKe 3aBUCUMOCTU JABMEHMS B3pbiBa roptoven CMecu B 3aMKHYTOM COCy€e OT BPEMEHN.

2.20.2. 3HayeHMe CKOpPOCTW HapacTaHus [aBreHusi B3pbiBa CreayeT MNpuMMEHATb npu  paspaboTke
MEpPOoNpUATMIA NO 0BecnedyeHno NOXapoB3pbIBOOE30MNaCHOCTU TEXHOMOrMYECKNX MNPOLECCOB B COOTBETCTBUM C
TpeboBaHuamu FOCT 12.1.004 n TOCT 12.1.010.

2.20.3. CywHocTb MeTOOoa OnpedeneHus CKOPOCTM  HapacTaHua  OaBreHus1  3aknio4vyaeTca B
3KCMEepUMEHTarnbLHOM onpeaeneHun MakCMMarbHOro AaBfeHus1 B3pbliBa rOpHOYEen CMecu B 3aMKHYTOM cocyae,



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

3. YcnoBusa I'IO)Kap0B3pblBOGGSOHaCHOCTM npu ncnonb3oBaHUU BelleCcTB
n matepuanoB

3.1. Onga obecneyeHuns noxapoB3pbiBO6E30MacHOCTN NPOLECCOB NPON3BOACTBA, NepepaboTkun, XpaHeHNs 1
TPaHCMOPTUPOBaHUSA BELLECTB M MaTepuanoB HeobOXoAMMO [AaHHble O fnokasaTensx MoXapoB3pbiBOOMNACHOCTH
BELLEeCTB 1 MaTepurarnoB UCMoNb3oBaTh C KO3 duumeHTaMm 6e30nacHOCTU, NpuBeaeHHbIMK 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. MeToAabl onpepneneHnsa nokasartenem noXxapoB3pbiIBOONAaCHOCTHU BeLlecTB
n martepuvanoB

MeToa aKkcnepuMeHTanbHOro onpedeneHus npeanovTuTeneH u  sensetca  obsasatenbHbiM,  ecnuv
OTCYTCTBYET anpoOMpPOBaHHbIA pacYETHbIA METOA, @ TakKe eCNu TOYHOCTb UK 0bnacTb NPUMEHEHUS pPacYETHbIX
METOAOB He yOOoBMNeTBOpUTENbHA.

4.1. MeToA aKCNepMMEHTarnbHOro onpeaeneHus rpynnsl HEFOPHYMX MaTepuarnos

MeTog He nNpuMMEHMM [ANg UCMbITAaHUS CROUCTbIX MaTepuanoB W MaTepuarnoB C MOKPbITUAMWU W
obnmuoBkamu.

4.1.1. Annapatypa

Cxema npubopa ans onpegeneHunst rpynnbl HEropoYMx MaTepyanos NpueeaeHa Ha YepT.1.

4.1.1.1. MNeyb TpybyaToro Tuna BHyTPEHHUM gMameTpom (75 +- 1) MM, BbicoTon (150 +- 1) MM, TONLWMHOWN
cteHkn (10 +- 1) MM, M3rOTOBIEHHAsA U3 OFHeYNopHOro Martepmana nnotHoctbio (2800 +- 300) kr x m(-3). Tpyba
neun obmartbiBaeTCA B OOMH CIIOW 3MEKTPUYECKOW Cnuparnbi M3 HUXPOMOBOW MPOBOSIOKM cevyeHneM 1 MM2 C
conpotuBneHunem (19 +- 1) Om. OOwasa TOMWWMHA CTEHKM C YYETOM OFHEYrnopHOro LEMEHTa, Kpensiwero
ANEKTPUYECKYHO Cnnparnb, He AOMKHa npeBbiwaTth 15 mm. Tpyby neun crnegyeT 3akpenuTb B LEHTPE 3alLUMTHOrO
Koxyxa. lMpocTpaHcTBO Mexay Tpybom M KOXYXOM 3anofHAKT HecropaembiM TEMNON30NSALMOHHBIM MaTtepuanom
cpegHen nnotHocTblo (140 +- 20) kr x mM(-3).

4.1.1.2. 3alWNTHBIA 3KpaH BHYTPEHHUM AnameTpoMm (75 +- 1) MM 1 BbicoTon 50 MM C OTNONMPOBaHHOM
BHYTPEHHEN MNOBEPXHOCTbIO, W3rOTOBMEHHbI W3 FUCTOBOW CcTanu TonwmHon 1 MM. CHapyxu 3KpaH
TeNnou3onuMpyloT CroemM MUHepanbHOro BoOnokHa ¢ TennonposogHocTbio (0,04 + -0,01) BT x M(-1) x K(-1) npu
cpeaHen Temnepatype 20°C. TonwmMHa TENNOU3ONUPYIOLLErO CMNoS - HE MeHee 25 MM.

4.1.1.3. Crabunus3atop BO3QyLWHOrO MOTOKA KOHUYECKOW pOopMbl, MMOTHO, BO34YXOHEMNPOHULAEMO
NPUCOEOUHEHHBIN K OCHOBaHWMIO neyun. nuHa ctabunusaTtopa 500 MM, BHYyTPEHHWUI BEPXHUI anameTp (75+-1) Mm n
HWKHUIA (10.0+-0,5) mm. CTabunmsaTop U3roTaBMBalOT U3 JIMCTOBOW CTanu TOMWMHOM 1 MM C OTMONMpPOBaHHON
BHYTPEHHEN MOBEPXHOCTbIO. BepxHol vacTb ctabunusatopa AnNuHOM He MeHee 250 MM Tennou3onupyrT C
BHELUHEN CTOPOHbI CMOEM MWHepanbHOro BOSIOKHa ¢ TennonpoBogHocThio (0,04+-0,01) BT x m(-1) x K(-1) npwu
cpeaHen Temnepatype 20°C.
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"Yeptex 1"

4.1.1.4. CobpaHHble BMeCTe Meyb, 3alUMTHBIN 3KpaH M cTabunusaTop ycTaHaBNMBalOT Ha MOLCTaBKY,
VMEIOLLYI0 OCHOBaHME N BbITSXKKY, CIy>KaLLyro AN YMEHbLUEHNS TArM Y OCHOBaHWA KOHyca ctabunusaTopa. BeicoTta
BbITSDKKM - 550 MmM. PacctosiHne mexgy HWKHMM KOHLOM cTabunmsatopa M OCHOBaHMEM MOACTAaBKM AOSHKHO
COCTaBnATb He MeHee 250 MMm.

4.1.1.5. epxatenb obpasua, U3roTOBMEHHbIN U3 XapOCTOMKOW CTanbHOW NPOBOMOKN Anametpom 1,5 mm,
OOMKeH umeTb umnuHapudeckyto dopmy. OcHoBaHMeM fAepxaTtens SBMASETCA ceTka W3 TOHKOM CTanbHOW
XapocTorkon npoBorioku. Beicota aepxatens (50+-2) mm, gnameTtp 47 mMm. [epxatens obpasua maccoun (15+-2) r
noagelleH Ha Tpybke N3 HepxXaBetoLLen CTany ¢ BHELUHMM AMaMeTpoM 6 MM U BHYTPEHHUM - 4 MM.

4.1.1.6. YCTPOWCTBO Ansi onyckaHusi obpasua, COCTOsILLEE M3 METAINIMYECKOrO CTEPXKHS, CKOMNb3SALLEro no
BEpPTUKamnbHOW HanpaBnsioLLen, NO3BONSAET Nerko onyckatb ob6paseL, BHYTPb nedn 6e3 KacaHus ee CTEHKU Takum
obpa3oM, 4ToObl 06pa3eL, TOYHO M HaAEeXHO pacnorarancsa B reOMeTpuyeckom LieHTpe Mneyw.

4.1.1.7. TepmoanekTpuyeckne npeobpasoBaten C OOOMOYKOM M3 HEpXKaBEWLWEN CcTanu BHELIHUM
avametpom 1,5 MM, MakcumarnbHbIM AMamMeTpoM M30MMpoBaHHOro paboyero cnas He 6oree 0,5 MM, crnyxalwume
ONs M3MepeHus TemnepaTtypbl B Neyy, Ha NMOBEPXHOCTW M BHYTpM obpasua uccnegyemoro matepuana. Paboune
cnav Tpex TepMOaneKkTpuyeckux npeobpasosaTenen ycraHaBnMBalOT C MOMOLBIO LWwabnoHa Ha OAHOM
rOpM3OHTaNbHOM  YPOBHE, COOTBETCTBYHOLIEM cpegHer nuvHUKM  neun  (4epT.2). TepMOo3aneKTpudeckui
npeobpasoBartens T_1, namepawwmn Temnepatypy B neym, 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 HanpaBrsowWwen, MNPUKPEnNeHHON K 3alwuTHOMY 3KpaHy. TepMO3anekTpuyecKkun
npeobpaszoBatens T_2, naMepsiowmin Temnepartypy Ha NoBepxHOCTU obpasua, AOMKeH ObiTb YCTaHOBMEH TakuMm
obpa3oM, 4ToObl paboumin cnam MMen KOHTakT ¢ 00pas3uoM C MOMEHTa Hadana MCnbiTaHust U pacronarancs
AvameTpanbHO  MPOTUBOMOMIOXKHO  MOSIOXKEHUIO  TEPMO3MeKTpuyeckoro  npeobpasoBaTtens, U3MepsIoLLero
TemnepaTypy B neun. TepmoaneKkTpuyeckuin npeobpasosatens T_3, namepsiowmin Temnepatypy BHyTpu obpasua,
OormKeH OblTb yCTaHOBMEH Takum 06pa3oM, 4Tobbl pabouunii cnam Haxoaurcs B reoMeTpnuyeckom LeHTpe obpasua
(ans vero B obpasue genalT OTBEPCTUE ANAMETPOM 2 MM).

Bce HoOBble TepMmoanekTpuueckve npeobpasoBaTeny nepes WCNoMb3oBaHWEM [LOOMKHbI NOABepraTbCcs
WCKYCCTBEHHOMY CTapEHUIO Afsi CHVXEHWS OTpaKatoLLen crnocobHOCTY.
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4.1.1.8. TpexkaHanbHbIn  CaMONULLYLLMIA npmbop, perucTpmpyoLLnin BbIXOOHbIE  CUrHanbl
TEPMO3NEKTPUYECKMX Mpeobpa3oBaTenen C MOrpeLlHoCTbi0 rpagyupoBku He Oomnee 1°C 1 obecneunBaroLni
HenpepbIBHYIO 3anucb NOCTYMaKLWMX OaHHbLIX C MHTepBanom He 6onee 0,5 c. Knacc TouHocTn npubopa - He Huxe
0,5.

4.1.1.9. CekyHOoMep C MOrpeLUHOCTbLIO0 M3mepeHus He bonee 1 c.

4.1.1.10. Onsa HabnogeHusa 3a obpasuom B neun n 6esonacHon paboTbl onepartopa yCTaHaBNMBAKOT Hapg
neybo CMOTPOBOE 3epKario C rOPU3OHTarbHbIM YoM oTknoHeHus 30°.

4.1.1.11. Perynstop HanpsbkeHWsi C BbIXOAHOW MOLLHOCTbIO He MeHee 1,5 kBxA, norpewwHocTb paboThbl
KOTOPOro JOIMKHa COCTaBnsATb He bonee 1% OT HOMWHANbLHOW BENNYUHBI.

4.1.2. MNogroToBKa K UCMbITAHUAM

4.1.2.1. PasmelleHune npubopa ons UCnbITaHUA SOIPKHO NpeaycMaTpuBaTb OTCYTCTBME BO3OENCTBUS TATU
BO3dyXxa MW3BHE, MNPSIMOrO COJSIHEYHOTO CBETa WM WCKYCCTBEHHOIO OCBELUEHUS, 3aTPyOHSIOWMX MNpoBeaeHue
UCnbITaHWs N HabNAeHNE 3a NaMeHEM BHYTPY NeYn.

4.1.2.2. TNepen npoBegeHNEM UCMNbITAHUIA CTAOMNM3MPYOT paboTy neun, NnpeaBapuTenbHO BbIHYB U3 Hee
aepxatenb obpasua ¢ yCTPOMCTBOM A €ro ONyCKaHUS. YCTaHaBnMBaT TEPMO3NEKTpMYeCckmin npeobpasoBaTenb
Ons u3MepeHust Temnepatypbl B neun B cooTtBetcTBUM ¢ n.4.1.1.7. Perynupysa BenuuuHy nogaBaemoro
HaMnpsPKEHUS, HarpeBalT MOCTEMEHHO 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 MeYn, Npu 3amMeHe UnvM peMOoHTe OTAErNbHbIX Y3roB
npubopa, HeobXoAMMO MPOBECTU TPadYyMPOBKY MeYu MyTeM M3MEpPeHUsi TeMnepaTypbl CTEHKM MeYn Mo Tpem
BepTUKanNbHbIM OCSIM B TOYKax, COOTBETCTBYHOLLUUX CepeanHE BbICOTbl CTEHKM Neun n Ha yposHe 30 MM Bbille U
HWXe cpefHel TOYKM C MOMOLLIbI0 CKaHUPYIOLLErO YCTPOWCTBA C TEPMOSNEKTPMYECKUM NpeobpasoBaTenem (4epTt.3).
Ocoboe BHMMaHWE crnefyeT yaensTb 00ecneyeHnIo KOHTakTa Mexay TepMO3niekTpuyYeckuM npeobpasoBaTtenem u
CTeHkoN neun. [onoxeHne TEPMOINEKTPUYECKOTO MNpeobpasoBaTens Henb3s U3MEHATb B TeyeHne 5 MUH Jo
MOMEHTa perucTpauum Temnepartypbl.

CpegaHee apndmeTnyeckoe 3HadeHme Bcex 9 3aperncTpupoBaHHbIX TeMMnepaTyp AOJMKHO cocTaenATh (835
+- 10)°C, n Takas TemnepaTypa OOJDKHA NOOOEPXUBATLCA nepen Hadarom ucnbiTaHui. NogobpaHHbIn Takum
00pasom pexunm nogaym HanpsKeHWst Ha HarpeBaTenbHbIN SNIEMEHT MOSAEPXKMBAIOT U B AaNbHENLLIEM.

4.1.2.4. Ana ucnbiTaHum rotoBAT 5 06pasLoB nccnegyemMoro matepmana guaMmeTpom (45 -2) MM, BbICOTON
(50+-3) mm. Ecnu TonwmHa muccnegyemoro matepuana coctaensiet meHee 50 mm, TO obGpasel HabupalT 13
HecKonbkux cnoes, 4Tobbl o0becneunTb Heobxoaumyk BbicoTy. Crnou B obpasue pacnonaraloT TOMbKO
rOPM30OHTarNbHO M MIOTHO COeanHAIOT Mexay cobol cTanbHOWM NPOBOMOKOM anameTpom He 6onee 0,5 mm. Crnoun B



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

YBeqavvens

"YepTex 3"

4.1.2.5. B BepxHen vactu obpasua JenakwT OCeBoe OTBEPCTME AMaMeTpoM 2 MM Ans pasMeLLeHus
TepmoanekTpuyeckoro npeobpasosartens. Nepea ucnoitaHem obpasubl BblAEPXKMBAIOT B CYLUUALHOM LUKady npu
TemnepaType (60+-6)°C B TeueHue 20 - 24 4 ¢ nocnegyromnM OXNaxaeHnem mx 4o TemnepaTtypbl OKpy>KatoLLen
cpeabl. [JonyckaeTca KOHOMLMOHMPOBaHUEe obpasLIoB B COOTBETCTBUM ¢ TpeboBaHuamu HT[ Ha maTepuan.

4.1.2.6. MNocne KOHAVMUMOHMPOBAHWSA ONpeaensitoT Maccy Kaxaoro obpasua ¢ NorpeLlHocTbo He bonee +-
0,1r.

4.1.3. lNpoBeaeHne ncnbITaHU

4.1.3.1. Ctabununsmpytot paboTy neun cornacHo n.4.1.2.2.

4.1.3.2. TlogroToBnEeHHbLIN K WCMbITaHUIO oOpasel, MoMelwarT B AepXaTtefb, KpenaT K Hemy
TepMOaneKTpuyeckne npeobpasorartenu cornacHo n.4.1.1.7, nocne 4ero gepxatenb ¢ 0Opa3uom 6e3 kakux-nmbo
TONMYKOB OMyCKalT B Neyb 3a BpeMsi He 6Gonee 5 c. BknwouyaloT cekyHOOMEp cpasy Xe Mocre BBEAEHMS
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 wucnbiTaHus, kak npasuno, coctasnser 30 mMuH. 3a 3TO BpeMsi JOCTUraeTcs KOHeYyHoe
TeMmnepaTypHOe paBHOBECUE, PErNCTpUpyeMoe TepMOSMeKTpuiyeckumm npeobpasoBatensdamu B MNeyn, BHYTPU
obpasua 1 Ha ero NOBEpPXHOCTU, pasnuumne Mexay nokasaHusMU KOTOPbIX He AOMKHO npeBbiwaTtbh 2°C B TeyeHune
nocnegHux 10 MuH. B cnydyae, ecnu TemnepaTtypHoe paBHOBecue He JOCTUrHyTo 3a 30 MuH, TO Heobxogumo
NPOAOIKNTb UCMbITaHNE OO MOMEHTa OOCTMKEHUSA KOHEYHOro TeMnepaTypHOro paBHOBECUS, MPOBEPSs NoKasaHus
TEPMO3NEKTPUYECKNX NpeobpasoBaTenen ¢ MHTepBanoM 5 MuH. [Npu OCTWXKEHUU TeMnepaTypHOro paBHOBECUS
UcnbITaHMe npekpalwalT MO OKOHYaHUU NOCredHero S5-MWHYTHOro WHTepBana; UKCUPYIOT MPOOOIKUTENBHOCTb
MCNbITAHWS.

MpumeyaHne. YcTaHaBnMBas KPUTEPUM OLIEHKU PaBHOBECUsi, HEOBXOOMMO Y4YMTbIBaTb, YTO MOKa3aHWA
TepMoaneKTpuyeckoro npeobpasoBaTtens, YCTaHOBMEHHONO B cepeauHe ob6pasua, Bcerga AOMKHbI 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 OTAENUNMCb OT obpa3ua M ynanu BHM3 B NPOLIECCE UCMbITAHUSA WU
nocrne ero OKOH4YaHus).



4.1.3.6. VcnbiTaHutio noanexat Bce 5 noarotoBneHHbIX ob6pasuoB. B npotokone oTpaxalT Bce
HabnogeHus, Kacawlwmecs noBedeHMs Kakaoro obpasua B NpoLecce WCMbITaHUIW; OTMeYaloT Bce Clydau
BOCMNIIaMeHeHns Ans Kaxaoro obpasua 1 uKCMpyrT UX NPOAOIPKUTENBHOCTb.

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

4.1.4. OueHka pesynbLTaToB

4.1.4.1. BblucnawT pasHudy (Qenbta t) mMexgy MakcMManbHOW M KOHEYHOW TemrnepaTtypamu Mo
NoKa3aHMsAM TEPMOSNEKTPUYECKNX NpeobpasoBartenen B Nevn, Ha NOBEPXHOCTU N BHYTPM 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 Maccol 5 06pasuos.

4.1.4.4. Ha ocHoBe faHHbIX N0 onpegeneHnto NpoaoriKUTENbHOCTM TOPEHUsT Kaxxgoro obpasua BblMUCTIAoT
CpenHo apndMeTUYECKY0 NPOAOIPKUTENBHOCTL TOPEHUS NO pe3yrnbTaTtam UcnbiTaHus 5 06pasLoB.

4.1.4.5. Matepnan OTHOCAT K rpynne Heroproumx, ecrnv cobnogeHsl cnegyoLwme ycrnoBus:

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

cpegHee apudMeTyYecKoe 3HaYeHne noTepu Macchl ansd 5 obpasuos He npesbiwaeT 50 % OT ux cpegHero
3Ha4YeHUsa NepBoHavyanbHOM Macchl NOcne KOHANLMOHNPOBaHUS;

cpegHee apudmeTMyeckoe 3HayveHWe MPOAOIPKUTENBHOCTM YCTOMYMBOIO ropeHust 5 ob6pasuoB He
npesbiwaeT 10 c. PesynbtaTthl ncnbiTaHnn 5 o6pasuoB, B KOTOPbIX MPOOOIMKUTENBHOCTL YCTOMYMBOIO rOpeHus
cocTtaBnseT MeHee 10 ¢, MPUHMMAIOT paBHbIMU HYTIO.

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

4.1.5. TpeboBaHus HGesonacHoCTH

Mpubop ons onpefeneHust rpynnbl HEFOPHOYNX MaTepUanoB creayeT yCTaHaBNMBaTh B BbITSHXKHOM LuKady.
Paboyee mecTo onepaTtopa AOMKHO YyOOBMeETBOpATb TpeboBaHusaAM anektpobesonacHoctn no MOCT 12.1.019 u
caHuTapHo-rurneHnyeckum Tpebosanunsam no MOCT 12.1.005.

4.2. KocsBeHHOe onpegeneHue rpynnbl rOpYecTU rasoB WM KUOKOCTEN MO APYrUM 3KCNepUMeEHTanbHO
onpeeneHHbIM nokasaTensaM noXxXapoB3pbIBOONACHOCTU

4.2.1. la3bl

Mpy HanNMuuMU KOHUEHTPAaLMOHHLIX NpeaenoB pacrnpoCTpPaHEHUs NIiaMeHu ra3 OTHOCAT K rOpruYnM; npu
OTCYTCTBUM  KOHLIEHTPAUMOHHbLIX  MNPEeAenoB  pacrnpoCTpaHeHWst MAaMeHn W HanuuMM  TemnepaTtypbl
CaMOBOCIMNaMEHEHMSI a3 OTHOCAT K TPYOHOroprYMM; MNpW  OTCYTCTBUM  KOHLEHTPAUMOHHBLIX MNpeaernos
pacnpocTpaHeHus NiaMeHn n TeMmnepaTypbl CaMOBOCMIAMEHEHNS ra3 OTHOCAT K HEMOPHOYUM.

4.2.2. )KngkocTtun

Mpy HanuuumM TemnepaTypbl BOCNNaMEHEHUS XUAKOCTb OTHOCAT K FOPHOYMM; MpU OTCYTCTBUM TemnepaTypbl
BOCMMaMEHEHNsT U HanMyuu TemnepaTypbl CaMOBOCMNaMEHEHUS XUOKOCTb OTHOCAT K TpyaHoroptoumm. [pu
OTCYTCTBUM TemnepaTyp BCrbILLKW, BOCMNNAMEHEHNs!, CaMOBOCMNNaMeHeHNs, TeMnepaTypHbIX U KOHLEHTPaUWOHHbIX
npegenos pacnpocTpaHeHUs NnamMeHun XNOKOCTb OTHOCAT K rpynne HEroproyunx.

4.3. MeTop, akcnepuMeHTanbHOro onpeaeneHns rpynnbl TPYOHOrOPHOYMX U FOpPHOYnNX TBepAblX BeLLecTB U
mMaTtepuanos

MeTon NPUMEHSIIOT A5 OLEHKM ropoYecTy HemeTannnyeckux Matepuanos, cogepXallmx B CBOEM COCTaBe
bonee 3% macc. opraHudeckux BellecTB. Metog He NpUMEHVMM ANS WCMbITAHUA MaTepuanos, WMELUX
O[JHOCTOPOHHEE OrHe3alLUTHOE WUIN Heroprodee NoKpbITME. [INa CTPOUTENbHBIX MaTepuanoB 3aknoyYeHe o rpynne
roproyecTun genaroT no pesynstatam ncnbeitannin no CT C3OB 2437.

4.3.1. AnnapaTtypa

4.3.1.1. Mpnéop OTM (4epT4) COCTOUT U3 KEPAMMUYECKOWN PEaKLMOHHOW Kamepbl NPSAMOYrofibHON hopMbl
BblcOTON (295 +- 2) MM ¥ uMeloWen B cevyeHUM KBagpaT CO CTopoHou (88 +- 2) MM, yCTaAHOBMEHHOW Ha
MeTannmM4eckyto NoACTaBKY; ra3oBOW ropesikv BHyTpeHHUM anameTpom (7,0 +- 0,1) mm; mexaHuama BBoga obpasua
Cc Aepxartenem, UKCUpyLWMM nonoxeHve obpasua B LEHTpPe peakUMOHHOW Kamepbl; 30HTa C PYKOATKOW,
YCTaHOBIIEHHOIO COOCHO Ha BEPXHIOK KPOMKY peakLMOHHOW KamMepbl, 1 CMOTPOBOrO 3epKana ans HabnogeHus 3a
o6pasLoM B peakLUMOHHON Kamepe.
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I — ropenxa; 2 — peakuHOHHas Kamepa; 3 — MeXaHH3M BBOZa ofpasia;
4 — ofpaseu; 5, 6§ — mepxareau ofpasua; 7 — 3epKano; 8§ — TEPMOINEK~
TPRYECKUN Npeodpa3osaTens; 9 — 3OHT,
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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
LlEeHTpEe 30HTa Ha pacCTOsiHUKN 15 MM OT €ro BEPXHEN KPOMKW.

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

4.3.1.4. CekyHOoMep C MOrpeLIHOCTLIO0 M3MepeHus He bonee 1 c.

4.3.1.5. Becbl nabopatopHble ¢ Hanbonbwnm npegenom B3sewwmnsaHus 500 r, NOrpeLHOCTLI0 N3MepeHns
He 6onee 0,1 1.

4.3.2. lNoaroToBKka K UCMbITAHNSAM

4.3.2.1. Ans vcnbiTaHus rotoBsaT 3 obpasua matepuana gnuHon (60+-1) mm, BbicoTon (150+-3) MM 1
dakTU4eckon TOMWMHON, HO He Gonee 30 MM. [nsa cbiMyynx BELLECTB FOTOBAT 3 KOP3UHOYKM MPSIMOYrOfibHOM
dopmbl gnmHon (60+-1) mMm, wmpuHon (10+-1) mm, BbicoTon (150+-3) mMm, B KoTopble nomewaroT (90+-1) cm3
BellecTBa. KOp3nHOYKM AOMKHbI ObITb BLIMOMHEHbLI U3 CETKU C pasMepamu siyeek He Gonee 1,0 mMm; maTtepuan
CETKM - MPOBOSIOKa M3 apocTorkon crtanum 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 1u3 cteknotkaHu TonwuHon 0,10 - 0,15 MM, LIBbI CLUMBAKT HEFOPHYMMU HUTKAMMU
UM MeTanIM4eCcKMMm CKpenkamu.

4.3.2.2. TlogrotoBneHHble ob6pasubl BbIAEPXKMBAT B BEHTUNMPYEMOM CYLUMMbHOM wWkady npu
TemnepaTtype (60+-5)°C He meHee 20 4., 3aTeM oxnaxaarT 40 TeMnepaTypbl OKpyXKatoLLen cpeapl, He BbIHUMAaga UX
n3 wkada. [onyckaeTcs KOHOULMOHMPOBaHMe 0bpasLoB B COOTBETCTBUM C TPEOOBAHMAMWN TEXHUYECKUX YCIIOBUN
Ha maTepuan.

4.3.2.3. Tocne KOHAMLMOHNPOBaHUS 06pasLbl B3BELLMBAIOT C MOrpewHocTbio He 6onee +-0,1 1. Chinyyune
BELLECTBa B3BELUMBAOT BMECTE C KOp3MHOYKamu, a nnasswmecs-c Mewwodkamu. Obpasubl ogHoro marepuvana
(BeLLecTBa) HEe JOMMKHBI OTNINMYATLCA MO Macce bonee YeM Ha 2%.

4.3.2.4. BHYTPEHHIO NOBEPXHOCTb peakuMOoHHOW KaMepbl nepen UcnbiTaHneM MokpbIBaT ABYMSA CNOSMU
antoM1HMEBOW onbrv TOMWKUHOM He bonee 0,2 MM, KOTOPYIO MO Mepe NPOropaHnsa Unu 3arpsa3HeHus npoaykTamm
rOpeHnsi 3amMeHsII0T Ha HOBYIO.

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

4.3.3. lNpoBeaeHne ncnbiTaHUin

4.3.3.1. OO6paseyu wuccriegyemMoro martepuana 3akpennsioT B Aepxatene v npyv nomowm wabrnoHa
NPOBEPSIOT NONoXeHne obpasua OTHOCUTENBHO ero BepTUKaribHOM OCK.



4.3.3.2. BkntoyaroT npubop Ang perncrpauum temnepaTypbl, 3aXuUratoT rasoByl ropenky u perynupyoT
pacxod rasa Tak, 4YToObl KOHTponvMpyemasi B TedyeHMe 3 MUH TemrepaTypa rasoo0pasHbiX MPOOYKTOB rOpeHusi
cocTtasnsana (200+-5)°C.

4.3.3.3. Oepxatenb ¢ obpa3uom BBOAAT B Kamepy 3a Bpems He Oonee 5 ¢ M UCMbITLIBAIOT B TeYEHUe
(300+-2) ¢ unn OO OOCTWXKEHMS MaKCMManbHOW TemnepaTypbl OTXOOAWMX razoo0pasHbiX MPOAYKTOB rOpeHus
MaTepuana, Npy 3TOM PeErMcTpPUpPYIOT BpeMs ee JOCTVIKEHUS.

Ecnn npu ucnbiTaHMm MakcumanbHas TemnepaTypa He npesbiwaeT 260°C, TO NpoaormKUTENbHOCTb
ucnbitTaHusa coctaendet (300+-2) c. lNocne 4yero ropenky BbikntodatoT. Obpasel BbiAepXXMBaOT B Kamepe OO0
MOJIHOrO OCTbIBaHUSA (KOMHATHOM TemnepaTtypbl). OCTbIBLUMI 06paseL, M3BNEKAOT U3 KaMepbl U B3BELLMBALOT.

Ecnm npw wucnbiTaHMM MakcMmanbHas TemnepaTypa npesbicuna 260°C, TO NpOAOIKUTENbHOCTb
UCMbITaHMSA OnpenensieTcs BpeMeHeM AOCTWXKEHUs MakcuManbHOW Temnepartypbl. [openky BbIKNOYaoT, obpaseL
W3BMEKaT 13 KaMepbl U NOCMe OCTbIBAHUSA B3BELUMBALOT.

4.3.3.4. MNocne nonydeHusa AaHHbIX No N.4.3.3.3 NpoBOAAT ABa aHanoOrM4YHbIX WUCMNbITAHUS C HOBbLIMU
obpasuamu.

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

4.3.4. OueHka pe3ynbLTaToB

4.3.4.1. MakcMmarnbHoe npuvpalleHne Temnepatypbl (Jenbta t_max) BblMMcnsAT no hopmMyne

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. Tlo 3Ha4YeHUI0 MakcMMansHoOro npupalleHnsa Temnepatypbl ensta 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 COCTaBaMM UMM C HAHECEHHBIMU Ha HUX
OrHe3aLLMTHBIMMW NMOKPLITUAMM, UCNOMb3YOT TONMbLKO NokasaTtenb [densTtat_max.

4.3.4.4. Ecnv no pesynbrataM MCMbITaHWA Tpex o6pa3uoB B OAHOM U3 HUX OyadeT nmpeBbileHo noboe u3
KnaccuimrKaumMoHHbIX 3Ha4YeHUn B YCTaHaBNMBAEMOW [pynne TroOplYecTn, TO MpPOBOOAT OOMOSHUTENbHbIE



ucnbiTaHMs Ha Tpex obpasuyax. Ecnv B OOMNOMHUTENbHbIX UCMbITAHWSAX ©OydeT npeBbllleHO OOHO U3
KnaccmmKaLMOHHbIX 3Ha4YeHWI, TO MaTepuan OTHOCAT K Grivxkarien (bornee onacHom) No roprovecTy rpynne.

4.3.4.5. YcnoBua v pesynbTaTbl UCMbITAHUA PErMCTPUPYIOT B MPOTOKONe, hopma KOTOpOro npueeaeHa B
npunoxexHun 1.

4.3.5. TpeboBaHuss 6e3onacHOCTU

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

4.4, MeTog akcnepuMMeHTanbLHOro onpeaeneHnsa tTemnepaTypbl BCMbILWKK XNOKOCTEN B 3aKPbITOM TUIE

MeTopn, peanusyeTtca B Anana3oHe Temnepartyp oT MuHyc 15 go 360°C u He NpMMEHMM ANs UCMbITaHMS
NONMMEPU3YIOLLIMXCA MPU HAarpeBaHUN, TMAPONU3YIOLLMXCS U ObICTPO OKUCIISAIOLLMXCA XKUOKOCTEMN.

4.4.1. Annapatypa

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

441.1. Turenb (4ept.5) BbicoTOM (55,9+-0,1) MM, BHyTpeHHUM AuameTpom 50,8 MM, BbINOMHEHHbIA U3
KOPPO3MOHHOCTOMKOro MeTanna, MMeeT ykasaTenb YpPOBHS 3anofiHeHus Ha rmybuHe 21,8 MM OT BepxHero kpas
TMMs. Turenb CHabXeH XOPOLLO NMPUIHaHHOWM KPLILKOW C MeLLankow, OTKPbIBAOLLENCS 3aCrIOHKON U 3aXuratoemn
ropenkon. ICTOYHMKOM MriaMeHn B roperike MOoXeT ObITb No00oM roptounii ras (4onycKaeTcs UCMoNb30oBaHWe Apyrux
WCTOYHMKOB MiaMeHu, YOOBNETBOPSOWNX TpeboBaHusam n.4.4.2.4).

4.4.1.2. Bo3gywHas 6aHs Ans HarpeBaHus TUMMsi C UCCIIeQyEMOW XUAKOCTbIO.

MpumeyaHmne. HarpeBaHne TUMMA C BA3KUA KUOKOCTbIO TUMA NaKOB, KPacoK, amanen, HedTsHbIX M
aHanornyHbIX NPOAYKTOB (Aanee - NakoB) MOXHO MPOBOAMTL B XWAKOCTHOW GaHe [OCTaTOYHOM TEMOeMKOCTH,
Mo3BOSIAIOWEN  perynMpoBatb CKOPOCTb HarpeBa B 3afjaHHOM  pexume. [lonyckaetcss uMcnonb3oBaTb
aBTOMaTMYeckne annapaTtbl AN onpeaeneHnst TeMnepaTtypbl BCMbILWKW, KOTOPble MO3BOMSIET 3KOHOMUTbL BpeMst
SKCMEPUMEHTa, WUCMONb30BaTb MeEHbLUME KonuyecTBa Npo6 W obnajaloT ApYrMMU  XapaKTepucTUKamu,
onpaBablBaOWMMN MX MpUMeHeHMe. [Mpu MCNonb3oBaHUM aBTOMATMYECKMX anmnapatoB HeobxoauMMo CTPOro
cobnoaaTtb BCe UHCTPYKLUM N3rOTOBUTENSI.

B crnopHbIx cnyvasx TeMnepaTtypy BCMbILWKM CrieayeT OnpeaensTs Bpy4HYHo.
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1 — 3axuraiwowan ropenka; 2 — 3acnoHka; 3 — TepMoMeTp; 4 — NPYXUHHbIA Me-
xaHu3Mm; 5 — kpbiwka; 6— mewanka; 7—turens; 8 — WTNGT-PUKCATOP KPbILUKK
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4.4.1.3. TepmomeTpbl TMNOB TH 1-1, TH 1-2, TH-6 no NOCT 400 ¢ geneHvem Lwkanbl He 6onee 1°C nnu
Apyrue nameputeny TeMnepaTtypbl ¢ NOrpeLlHOCTLI0 He Bonee ykasaHHOW.

4.4 .1.4. CekyHOOMEp C NOrPELUHOCTLIO He Goree 1 ¢ Ans KOHTPONsS CKOPOCTU HarpeBaHUs XXUOKOCTU.

4.4.2. MNogrotoBKa K UCMbITAHUAM



4.4.2.1. YcTraHaBnmMBalT COOTBETCTBUE NCCNEAYEMON XUAKOCTM NAcnoOPTHbIM AaHHbIM.

4.4.2.2. Obpasel XKMOKOCTU, UMEIOLLE TemnepaTypy BChbIWKM HKe 50°C, oxnaxaalT 4o TeMnepaTypsl,
KoTopasi He MeHee 4Yem Ha. 17°C Hwxke npegnonaraemMon TemnepaTtypbl Benbiwkn., OBpasubl BA3KMX XUOKOCTEN
nepepg UcnblTaHWEM HarpeBatloT 4O JOCTATOYHOM TEKYYECTU.

4.4.2.3. Viccnegyemyio XMOKOCTb HanmBalT B YACTbIA CyXOW TUrenb A0 MeTKW, He Jonyckad cMadvBaHus
CTEHOK TUIMS BbILLE YKa3aHHOW METKM.

4.4.2.4. Tvrenb 3aKkpblBalOT KPbILIKOW 1 YCTaHABNMBAKOT B HarpeBaTternbHyo 6aHto, BCTaBNAT TEPMOMETP U
3aXUratoT roperky, perynmpysi niiams Tak, 4todbl OHO nmeno gopmy wapa guameTtpom (4,0+-0,5) mm.

prmeanMe. TemnepaTypy XNOKOCTHOM ©aHu npun onpegeneHnn TtemnepaTtypbl BCMbILWKA J1aKoB
yCTaHaBnMMBaOT NPUMEPHO Ha 5°C Huxe npep,nonaraemoﬁ TemMnepaTtypbl BCMNbILLKNA.

4.4.2.5. MNMpurogHocTb annapaTa k paboTe NpoBepstoT 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 nepemeLLnBaloLLee yCTPOMUCTBO, obecneunBas yacTtoTy Bpawenus ot 1,5 go 2,0 c(-1).
Mpu ncnblITaHUM NAKOB OrPaHMYEHUI HA YacTOTy BpaLLEHWs MeLLarnku He BBOAAT.

4.4.3.2. BkntoyaroT oborpeB npubopa 1 HarpeBarT UCCIEQYEMYIO XUOKOCTb CO CKOPOCTbi0 5 - 6°C/MuH.
Mpn ncnbiTaHMM NAKoOB CKOPOCTb HarpeBaHUs OOIMKHA cocTaBnATb He Gonee 1°C 3a 3 muH. Mpu ncnonb3oBaHUK
XWOKOCTHOM ©aHW HarpeBaHuWe BedyT C TaKOW CKOPOCTbI0, YTOObI pasHuua Mexgy TemnepaTypamu >XUOKOCTU B
©aHe n nccnegyemoro obpasua B 3aKpbITOM TUrNE He npeBbiwana 2°C.

4.4.3.3. VicnbiTaHne Ha BCMbILKY HAYMHAIOT NPOBOAMTbL MpU OOCTMXEHUM TemnepaTtypbl obpasua Ha 17°C
HWXe npeanonaraemMon TemnepaTtypbl BCMbILIKA U NOBTOPSIOT Yepes kaxabii 1°C noBbileHNa TemnepaTypbl Ans
Xngkocten ¢ Temnepatypon Benbiwkn Ao 104°C un vyepes kaxable 2°C - Ans XnakocTen ¢ TemnepaTypont BCbILLKU
Honee 104°C.

WcnbiTaHne Ha BCMbIWKY ANst NAKOB Ha4YMHaKT npoBoauTb 3a 5°C go npepnonaraemort TemnepaTypbl
BCMbILLKM M NOBTOPSIOT Yepes kaxable 0,5°C noBbieHns TemnepaTypbl.

4.4.3.4. B MOMEHT ucnbiTaHUA Ha BCMbIWKY MNepeMellnBaHue npekpaiwiaT. [MoBopoTOM MNPY>XMHHOMO
MexaHu3Ma OTKPbIBaOT 3aCMOHKY Ha KpbILIKE U OMyCKalT Nnriams ropernku BHyTpb TUrMs 3a Bpems 0,5 ¢, octaBnsoT
ropesniky B HWKHeM nornoxeHun 1 ¢ 1 GbICTPO BO3BpaLLalT B UCXO4HOe nonoxeHue. Cregdart 3a nnaMeHem npwm
OTKPbIBAHWM U 3aKPbIBAHUWN 3aCMOHKM.

4.4.3.5. 3a TemnepaTypy BCMbIWKA MPUHMMAIOT MOKas3aHUs TEPMOMETPa B MOMEHT MOSIBIEHUS NMEPBOro
nnamMeHn Hag MOBEPXHOCTbIO XUAOKOCTWU. BenbllwKy mapoB uccnegyemMon XUAKOCTUM Hag MOBEPXHOCTbIO KPbILLKM
TUMMS He y4duThiBalOT. McnbiTaHMe Ha BCMbIWKY (B Criyyae ee OTCYTCTBMS) MNpeKpallatoT Mnpyv SOCTUMKEHUU
TemnepaTypbl KUNEHNUST UCCReayeMOMn XXUAKOCTU.

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

4.4.3.7. Ecnu ucnbiTaHUio NoABepraloT 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
npeaBapuUTEnbHbIM 1 MOCHEaYOLWMM UCNbITAaHWEM NPEBbLILLAET BENUYNHY, YKa3aHHyto B N.4.4.4.2.




MpumevaHue. [Ina nakoB, coaepXaliux NneTyynme KOMMOHEHThbI, obLiee BpeMsi UCMbITAaHUA He OOSMKHO
npesbiwaTb 1 4.

4.4.4. OueHka pesynbLTaToB

44.4.1. 3a TemnepaTtypy BCMbIWKN MCCAEQYyEMON >XWOKOCTM MNPUHMMAOT cpeaHee apudmeTndeckoe
3HayeHMe TemnepaTyp BCMbIWKK, MOMyYeHHbIX Ha AByX obpasuax npu uchnblTaHum nakoB u Ha 3 obpasuax npu
UCNbITaHMM OPYruX XXMAOKOCTEN, C NONpaBkon Ha atMoctepHoe aasneHuve. 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 CxognmocTb M BOCMNPOU3BOAMMOCTb METoda 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 U pesynbTaTbl UCMbITAHUA PETUMCTPUPYIOT B NPOTOKOSE, hopma KOTOpPOro npueedeHa B
npunoxexHuu 1.

4.4.5. TpeboBaHusa 6e3onacHOCTU

Mpnbop aAns onpeneneHns TemnepaTypbl BCNbILKW CrieayeT yCTaHaBNMBaTh B BbITSHKHOM Lukadyy. Pabouee
MECTO oneparopa [OSPKHO YOOBMNeTBOpPATh TpeboBaHmaM anektpobesonacHoctn no NOCT 12.1.019 n caHuTapHo-
rmrneHnyeckum Tpebosarmam no NFOCT 12.1.005.

4.5. MeToA aKCNepMMEHTarnbHOro onpeaeneHns TemMnepaTypbl BCbILLKU XXUOKOCTEN B OTKPLITOM TUrNe

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

4.5.1. Annapatypa

Mpubop gna onpegeneHvs TemnepaTtypbl BCMbIWKA B OTKPLITOM TWUMMEe BKIOYaeT B cebs crepytowime
3MNEMEHTHI.

4511. Turenb C BHYTPEHHMM YyKasaTefieM YpPOBHSA 3anofiHeHust (4epT.6), BbLIMOSIHEHHbLIA U3
KOPPO3MOHHOCTOMKOro Mmartepumarna.
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4.5.1.2. YCTpONCTBO ANd HarpeBaHus TUrMs, obecnevmBaroLlee CKopocTb HarpeBaHust oo 17°C/MuH.

MpumeuaHume. [onyckaeTtcsa ucnosnb3oBaHne npubopa TB ¢ papdopoBbiM TUrneM Huskon dopmbl N 5 no
MOCT 9147 wvnu aHanorMyHbiM emy MeTannuMyeckuMm (4epT./), a Takke aBTOMaTMYeCKUX annapartoB Ans
KOTOpble MO3BOMSAOT 3KOHOMUTbL BPEMS  UCMbITAHURA,
MeHbLUMEe KonuyecTBa Npob 1 obnagarT ApYyrMMU XapaKTepucTMkamu, onpaBabiBalLWMMU UX NMpumeHeHue. [Mpu
MCMNOMb30BaHUN aBTOMaTU4YeCKUX NpuBOpPOB ANs UCMbITaHWA HeobXxoAMMO CTporo cobniogaTb BCE MHCTPYKLMM

onpeneneHna TemnepaTtypbl BCMNbILWKHA,

N3roToBuUTENA.

B cnopHbIx criyyasix TemnepaTtypy BCMbILLKW CIEAYET ONpeaensiTb BPyYHYIO.

4.5.1.3. TepmomeTtpbl Tna TH-2 n TUH-3 no TOCT 400 ¢ geneHnem wkanbl He 6onee 1°C unu gpyrve

N3MepUTENM Temneparypsbl C NOrPeLLHOCTLI0 He Boree ykazaHHOMN.

ncnosnb3oBaTb
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1 — HarpeBaTenbHasi BaHHa; 2 — KOfbLO U3 NapoHuTta; 3 — dapdopoBbIii TU-
renb; 4 — TepMmomeTp; 5 - gepxarens TepmomeTpa; 6 — wraTtne; 7 — noacTae-
Ka ans ropenku; 8 — razoBas ropenka; 9 — HarpesaTesnbHoOe ycTpoicTeo; 10 —

acGecToBan Npoknagkn
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4.5.1.4. CekyHOomep C MOrpeLuHoCTbo He 6onee 1 ¢ Ans KOHTPONsS CKOPOCTW HarpeBaHUS XMUOKOCTU.

4.5.1.5. TpexcTBopYaTbI 3KpaH C LWMPUHON CTBOPKM 460 MM 1 BbicoTon 610 MM Ansa 3awmThl TUMS OT
NMOTOKOB BO3ayXxa.

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

4.5.2. MNMogroToBKa K UCMbITAHUAM

4.5.2.1. YcTaHaBnMBalT COOTBETCTBME UCCIEeQyeMOW XNOKOCTM NAcNOPTHLIM OaHHbLIM.

4.5.2.2. ObpaseL XMOKOCTU, UMEIOLLIe TemnepaTypy BChbIWKM Hke 79°C, oxnaxaarT OO TeMnepaTypsbl,
KoTopas Ha 28°C wMeHblle npegnonaraeMon TemnepaTypbl Benbiwkyi. OOpasubl  BS3KMX  KWMOKOCTEN
NnpeLBapuUTenbHO HarpeBalT OO OOCTATOYHOM TEKy4YecTu, HO He bonee 4yeM OO Temnepatypbl, kotopast Ha 5°C
HWXe npeanonaraemoi TemnepaTtypbl BCMbILKM.

4.5.2.3. MNMpubop ycTtaHaBNMBalOT Ha POBHOWN YCTOMYMBOW MOBEPXHOCTU B TAaKOM MECTe, rAe HET 3aMEeTHOro
OBWKEHWs1 BO34yXa M CBET HACTOMbKO 3aTEMHEH, YTO BCIbILIKa XOPOLLO BUAHA.

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

4.5.2.4. Viccnegyemyio XMOKOCTb HanmMBalT B YACTbIA CyXOW TUrenb A0 METKW, He Aonyckasd CcMadvMBaHust
CTEHOK TUIMS Bbllle yKa3aHHON METKM.

MpumeuaHue. MNMpu ncnonb3osaHum npubopa TB nccneayemyto XnMOKOCTb HaNMBaloT A0 YPOBHS Ha 12 MM
HWXe Kpas TUrns.

4.5.2.5. Tvrenb ycTaHaBnMBalOT Ha HarpeBaTenbHY0 NIIAcTMHY annapaTa 4ns onpegeneHus TemnepaTypbl
BCMbIWWKN U BOCMITaMeHeHNA B OTKPbITOM TWUrMe; B TUreslb ONMyCKakT TepMOMETP Ha pacCTOAHUU 6 MM oOT AHa,
nomMeLlas ero B TOUKe, fnexallen nocepegnHe Mexay LEHTPOM U CTEHKOM TUMMS. 3aXunratoT ra3oByo ropersky.

4.5.2.6. MNpurogHocTb annapaTta k paboTe NpoBePSItOT No cTaHAapTHbIM obpasuam CO 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 ckoOpoCTb HarpeBaHusi gomkHa Obitb 14 - 17°C/muH. 3a 56°C o npepgnonaraemon
TemnepaTypbl BCMbILWKN HarpeBaHWe YMEHbLUAKT HACTOMbKO, 4TOObl CKOPOCTb MOBbLILEHUA TemnepaTypbl 3a
nocnegHue 28°C oo TemnepaTypbl BCMbIWKK Bbina pasHa 5 - 6°C/MuH.

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

MpumeyaHume. MNpu ncnbiTaHNM BA3KUX XMOKOCTEN TWUMa NakoB HarpeBaHue 3a 5°C go npeanonaraemom
TemnepaTypbl BCNbILLKA CriegyeT NpoBoanTb €O CkopocThio 1°C 3a 3 MUH.

4.5.3.2. NcnbiTaHMe Ha BCMbIWKY HAYMHAKT Npu OOCTWXEeHUn Temnepatypbl obpasua Ha 28°C (5°C gns
nakoB) Hwxe MnpenonaraemMon TemnepaTypbl BCMbIWKM W MOBTOpslOT 4vepe3 kaxgble 2°C (1°C ans nakos)
noBbllWeHus Temnepatypsbl. Neped ucnblTaHMEM fakoB Ha BCMbILKY NepemelunsatoT obpasey B TedeHue 3 - 4 ¢
npy NOMOLLN CTEKISHHOW Nanoyku, norpyxas ee Ha rmyouHy 12 - 15 mm. 3atem nanoyky BbIHMUMAaOT M NPOBOAAT
UCMbITAHMS Ha BCbILLIKY.

4.5.3.3. Tpn ucnbITaHMM Ha BCNbILLKY MaMsa ra3oBOKW ropenky NnpoBoaaT NpyM paBHOMEPHOM HenpepbIBHOM
OBWKEHUM OT OOHOW CTOPOHbI TUMMA A0 APYrov B FOPW3OHTarbHOM MIIOCKOCTM He Ooree 4eM Ha 2 MM Bbllwe
BEPXHEro Kpas TUIMS U TOMbKO B OOHOM HanpasneHuun. Kaxgbin nocnegywowumin pas nnams nepemeLLarT B
NPOTUBOMOJSIOXXHOM HamnpaBneHUn, 3aTpadMBas Ha ero nepemMeLleHme npumMmepHo 1 c.

4.5.3.4. 3a TemnepaTypy BCMbIWKA B OTKPbITOM TWUIMe MNPUHUMAKOT Temnepartypy, MoKasbiBaemyro
TEPMOMETPOM PV MOSBNEHMU MNNAMEHM Hag 4acTbi0 WM Hag BCEW MOBEPXHOCTbIO KMAKOCTW. Bcenbiwky He
cnegyet nyTaTtb C ronyboBaTbiM OPEONOM, MHOTAA OKPYXatoLWUM UcnblTaTensHOe Nnamsi.

453.5. Ecnun wvcnbiTbiBalOT XUOKOCTb C  HEU3BECTHOM TeMnepaTypow BCMbIWKW, TO NPOBOAAT
npeaBapuTenbHoe onpegenenune no nn.4.5.2.4 - 4.5.3.4, HarpeBasi npy 3Tom obpaseL, C NOCTOAHHON CKOPOCTLIO 5 -
6°C/MuUH.

4.5.3.6. B cnyyae oTcyTCcTBUS TemnepaTtypbl BCMbIWKU (NPU UCMAbITAHUM 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. OCOGEeHHOCTM NPOBEAEHUS TaKoro
UCMbITaHWsA OTMEeYatoT B MPOTOKOSE.

4.5.4. OueHka pesynbLTaToB

45.4.1. 3a TemnepaTtypy BCMbILWKN WCCMEQYyEMON >XWOKOCTWM MNPUHMMAIOT cpedHee apudmMeTndeckoe
3Ha4YeHM TemnepaTypbl BCMbILKW, MOMy4YeHHbIX Ha 3 obpasuax C nonpaBkoW Ha aTtmMocdepHoe [AaBrieHue,
paccuntbiBaemomn no popmyne (3).

4.5.4.2. CxogumMmocCTb MeToda nNpu goBepuTenbHoOn BeposaTHOCTN 95% He aormkHa npesbiwaTth 8°C.

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

4.5.4.4. YcnoBus 1 pesynbTaTbl UCMbITAHNA PETMCTPUPYIOT B NPOTOKOME, hopma KOTOpPOro npueedeHa B
npunoxexHuu 1.

4.5.5. TpeboBaHusa 6e3onacHOCTU

Mpubop Ansa onpeneneHns TemnepaTypbl BCNbILKN CieayeT yCTaHaBNMBaTb B BbITSHKHOM Lukadyy. Pabouee
MECTO oneparopa [OSPkHa yOOBMNeTBOpATh TpeboBaHmaM anektpobesonacHocty no NOCT 12.1.019 n caHuTapHo-
rurneHnyeckum Tpebosarmam no NFOCT 12.1.005.

4.6. MeTo4 aKCNepMMEHTarnbHOro onpeaeneHus TemnepaTtypbl BOCMNaMeHEHMUSs XXUOKOCTEN

MeTon peanusytoT B AnanasoHe Temnepatyp oT muHyc 15 go 360°C 1 He MpUMMEHSAIT ANnd UChblTaHWUs
NONMMEPU3YIOLLMXCS MPU HarpeBaHWm1, MMAPONN3YIOLLNXCS N ObICTPO OKUCTSIOLLMXCS XUOKOCTEN.

4.6.1. Annapatypa

TemnepaTypy BOCNaMeEHEHUS ONpeaensitoT B Npubopax, NpUMeEHsIEMbIX Ansl onpeaeneHusa TemnepaTypsl
BCMbILLKM B OTKPbITOM Turne (cM. n.4.5.1).



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

4.6.3. lNpoBeaeHne ncnbiITaHU

4.6.3.1. MeToq onpefeneHus TeMmnepaTypbl BOCNNaMeHEHNsT MOXET CYLLLEeCTBOBaTb Kak CaMOCTOSTENbHbIN
MEeTOA WUIM OCYLLECTBMATLCS OAHOBPEMEHHO C TeMMepaTypoy BCMbIWKM Ha TOM >xe obpasue. Nocne nonyyeHus
BCMbILWKM cornacHo n.4.5.3.4 obpasel, nNpogospkaltT HarpeBaTb B TOM XKE pexume, YTO M Npu OnpeaeneHvun
TemnepaTypbl BCAbILKW. VIcnbiTaHMe Ha BOocMnaMeHeHe NpoBoaAT Yepes kaxable 2°C NoBbILLEHUS TemnepaTypbl.

46.3.2. 3a TemnepaTypy BOCMNaMEHEHUS MNPUHMMAKOT TemnepaTtypy WCMbITaHUs, MNpu  KOTOPON
obpasylolmecss Hag MOBEPXHOCTbIO >KMOKOCTM Mapbl BOCMIAMEHSAIOTCA OT MIaMEHW [a30BOW T[OPENikA U
NPOAOIKAIOT ropeTb HE MeHee 5 ¢ mocne ero yganeHus.

4.6.4. OueHka pesynbLTaToB

4.6.4.1. 3a TemnepaTypy BOCNraMeHeHns nccregyemon XUakocTn NPUHUMALOT cpegHee apndmMeTnyeckoe
3Ha4YeHUNn TemnepaTypbl BOCMSIAMEHEHUS, MOMYYEHHbIX Ha Tpex obpasuax C MnonpaBkOM Ha atMocdepHoe
JaBneHue, BbluucnsieMon no dgopmyne (3).

4.6.4.2. CxoanmocTb MeToAa Npv AoBeputenbHon BepodaTHocTM 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. YcnoBua v pesynbTaTbl UCMbITAHUA PErMCTPUPYIOT B MPOTOKOre, hopma KOTOporo npueeaeHa B
npunoxexHuu 1.

4.6.5. TpeboBaHus 6e3onacHOCTU

Mpubop ans onpefeneHus TemnepaTypbl BOCMNaMEHEHWS CleaQyeT yCTaHaBnmMBaTb B BbITSXKHOM LiKady.
Paboyee mecto onepatopa AO/MKHO yOOBMETBOPATH TpeboBaHMaAM anekTtpobesonacHoctn no NOCT 12.1.019 wu
caHuTapHo-rurneHnyecknm Tpebosarmam no FOCT 12.1.005.

4.7. MeTtog aKCnepuMeEHTanbHOro OnpederneHnsa TemnepaTypbl BOCMMaMEHeHUs TBEpAblX BELIECTB W
MaTtepuanos

MeTton peanusyloT B Amana3oHe Temnepatyp oT 25 go 600°C m He npuMeHsT Ans UCMbITaHUs
MeTanIn4yeckmMx NOpPOLLKOB.

4.7.1. Annapatypa

Cxema npubopa ans onpegeneHns TemnepaTypbl BOCNiaMeHeHUsl NpuBedeHa Ha YepT.8.

4.7.1.1. Mpubop OTI, npeactaBnawWMN cOOOM BepTUKanbHYO 3MeKTponeyb C ABYMS KOAKCMarbHO
pPacnoNoOXEHHbIMW LUWAVHAPAMK, BbINOMHEHHBIMW U3 KBapueBoro ctekna. OavH M3 UUIWHAPOB 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, 4To Nno3BonsieT co3aaBath Temnepartypy paboyen 3oHbl 600°C 3a Bpems He 6onee 40
MUH.
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1 — cTeknfAHHble LUNUHAPLI; 2 — CNUpanbHble anekTpoHarpeeratenu; 3 — Ten-

NOU30NSILMOHHLIA MaTepuan; 4 — cTanbHOW 3KpaH; 5 — AepxaTtens o6pa3sua;

6 — KOHTelHep; 7 — rasorasi; ropenka; 8 — anektponpuroa ropenku; 9, 10 —
TepMoanekTpuyeckue npeobpaszosatenu; 11 — nammHaTtop

Yepr. 8

"YepTtex 8"



4.7.1.2. Ons pasmelleHnss obpasua wuccrieayemoro BellecTBa (matepuarna) NPUMEHSIIOT KOHTENHep
onameTpom (45+-1) mm, BbicoTor (18,0 -0,4) MM, BBLIMOSHEHHBIN M3 CTaNbHOM CETKU WM CTanbHOrO Nucta
TonwuHon He Gonee 0,5 mm. KoHTelHep ycTaHaBnMBalOT B KOMbLO gepxaTtens gnametpom (49,0+-0,6) mm.
Hepxxatenb npeacraenset cobon meTannnyeckyto TpyoKy 13 )XapoCTOMKOM CTanu ¢ NPUBapPEHHbIM B HVXKHEN YacTu
KOMbLIOM ANs pasMeLleHnst KOHTeHepa.

4.7.1.3. lasoBas ropernka Ans 3axuraHus obpasua, npegcTtaendwowas cobon TpyoKy BHYTPEHHUM
anameTtpom (6+-1) MM, BbINOMHEHA U3 >XXapOCTOMKOW CTanu, 3anasiHa CHU3y M uMeeT Ha BOKOBOW MOBEPXHOCTU
otBepctue auametpom (0,8+-0,1) mm Ha paccTosHum (5,0+-0,3) MM OT 3anasgHHOIO KOHLLa.

4.7.1.4. NlammHaTOp, BbIMNOMHEHHbLIA M3 NUCTOBOW XapOCTOMKOW CTanu B (OpMe KOHyca BEPXHUM
anameTpom He Gonee 78 MM, HWKHUM OuameTpoM He bonee 11 mm u gnuHon (500+-5) mm, cnyxut ans nogayu
€CTECTBEHHOrO NoTOoKa BO3[yXa B PEaKLUMOHHYIO Kamepy.

4.7.1.5. TepmoanekTpuyeckme npeobpasoBarenn OuamMeTpoM TepMO3nekTpodoB He Oonee 0,5 mMm.
TepmoanekTpuieckuii npeobpasoBatenb 9 CNyXWUT ANS U3MEpPeHUs TemnepaTypbl o6pasLa U pacnonoXeH TakuM
obpasom, 4TOOLI ObecneumBasnicd KOHTAKT C OHOM W CTEHKOW KOHTelHepa (4epTt.8). TepmoaneKkTpuyeckuin
npeobpasosatenb 10 CnyXuT ONA KOHTPONS W PerynvpoBaHWs TemnepaTypbl NeyYs U pacrofiokeH BHYTPU
peakunmoHHOW Kamepbl Ha pacctosiHum (140+-5) MM OT BepxHero kpasi kamepbl U (5+-1) MM OT CTEHKM Kamepbl.
MMorpelwHoCTb N3MEpPEHNA PErynMpyoLEero 1 perucTpupyrowero Temnepartypy npnbopoB He [OImkHa npesblwaTtbh
0,5%.

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

4.7.1.7. CekyHOOMEp C MOrpeLUHOCTbIO0 M3MepeHust He bonee 1 c.

4.7.1.8. llabnoHbl Ans onpeaeneHns paccTosHMS OT HUXKHEro Kpasi ropenku Ao NoBEepXHOCTM obpasua u
ONS LEHTPOBKM KOHTEHEepa BHYTpY Kamepbl.

4.7.1.9. IcTOYHUK cXXaToro Bo3dyxa Anst ropernku ¢ pacxogom go 40 nxy(-1).

4.7.2. MNogrotoBKa K UCMbITAHUAM

4.7.2.1. Ona vcnbitanmi rotoeat 10 - 15 o6pa3uoB nccrnegyeMoro BellecTBa (matepuana) Maccom no
(3,0+-0,1) r. O6pa3supbl AYEUCTLIX MaTEPMANIOB AOMMKHbI MMETb LMIMHAPUYECKYIO opMy AMaMeTpom (45+-1) mm.
lMneHoYHble 1 NCTOBbIE MaTepmanbl HabmparoT B CTOMNKY AnaMmeTpoM (45+-1) MM, HaknagbiBas cnov Apyr Ha apyra
00 OOCTWXKEHUS YKa3aHHOW Macchl.

4.7.2.2. lMNMepen vcnbiTaHneM 06pasHbl KOHAMLMOHMPYIOT B cooTBeTcTBUM C TpebosaHuamn NOCT 12423
UNN TEXHUYECKNX ycrioBun Ha matepman. Obpasubl 4OMMKHbI XapakTepusoBaTb CpedHue CBOWCTBA MCCneayemMoro
BellecTBa (MaTepuana).

47.2.3. B 3aBucumoctn OT obObemMa obpasua onpemensT C MNOMOLWb LWabnoHoB U ukcupytoT
NonoXeHne KOHTeHepa BHYTPY Kamepbl U pacCcTosiHMe MeXay ra3oBoW ropernkoi 1 NoBEPXHOCTLI0 obpasua.

4.7.2.4. TlpUrogHoCTb YCTaAHOBKM K paboTe MpOBEpPSOT MO CTaH4APTHOMY BELLECTBY - OpPraHM4eckoMy
ctekny (FTOCT 10667), TemnepaTtypa BOCNiiaMmeHeHUsA KOTOPOro paeHa (265+-10)°C.

4.7.3. lNpoBeaeHne ncnbITaHN

4.7.3.1. HarpeBaloT peakLMOHHYIO kKamepy A0 TemnepaTypbl HaYana pasnoXeHus uccnegyemMoro BeLecTsa
(matepuana) nnm go 300°C.

4.7.3.2. Perynupys nogady rasa u Bo3gyxa B ropersky, (bopmMupyoT nnams ra3oBow ropernkyi B BUAe KnuHa
anuHon (10+-2) mm.

4.7.3.3. Vi3BnekatoT N3 kamepbl gepxaTernb ¢ KOHTenHepoM. B koHTenHep nmomelyatoT obpasel 3a Bpems
He Bonee 15 ¢ 1 BBOOAT €ro B peakUMOHHYK Kamepy. ONnekTponpuBog ra3oBON ropernku BKIHOYAKOT B 3a4aHHbIN
pexum paboTtbl. [leproaMyHOCTb NoABOA4A ras3oBOW ropenku K obpasuy Ha paccTtosiHue (10+-1) mm oT ero
NoBEPXHOCTU AormkHa cocTaensATb (10+-2) c. HabntogatoT 3a o6pasuom B paboyeit kamepe C MOMOLLLIO 3epKana.

4.7.3.4. Ecnv npu TemnepaType WCMbITaHUs obpasel, BOCMIIAMEHUTCS, TO MCMNbITAHWE MNpeKpaLlaloT,
ropesiky oCTaHaBnMBAKT B MOJIOXKEHUN "BHE Meumn”, KOHTeVHep C 06pasLoM M3BnekalT 13 kamepbl. OTMevaloT B
NpOTOKONE TemMepaTypy BOCMNAMEHEHMSA N CreayloLlee UCMbiTaHMe MPOBOAAT C HOBbIM 00Opa3LoM NPy MEHbLUEN
TemnepaType (Hanpumep, Ha 50°C meHbLue).

Ecnn B TeyeHne 20 mmnH obpasel, He BOCNIIAMEHUTCS UM paHee 3TOro BPEMEHU MOSTHOCTLIO NMPeKpaTUTCS
ObIMOBBIAENEHVE, TO UCTIbITAHWE NPeKpaLlalT U B MPOTOKONe OTMEeYaroT OTKas.

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

4.7.3.5. MeTogom nocnenoBaTenbHbIX NPUGAKEHWI, UCMONb3Yyst HOBblE 06pasLbl U UBMEHAS TemnepaTypy
UCNbITaHMS, ONpeaensitoT MUHUMarbHYO TemnepaTtypy obpasua, NpuM KOTOpOW 3a BPEMS BbIAEPXKKU B Meunm He
bonee 20 muH obpasel, BocnnaMmeHUTca 1 Byaet ropeTtb Gonee 5 ¢ nocne yaaneHus ropenku, a npu Temneparype
Ha 10°C meHbLUe BOCNIiaMeHeHne OTCYyTCTBYET.

4.7.4. OueHka pesynbLTaToB

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



BocnnameHeHne 3 obpasuoB, a nNpw Opyronm - Tpu OTkasa. [MonyyeHHoe 3HayeHue TemnepaTypbl OKPYIMsioT C
To4HoCTbO0 o 5°C.

4.7.4.2. CxoanmocTb MeToAa npv AoBeputenbHoOn BepodaTHocT 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. TpeboBaHus 6e3onacHOCTU

Mpubop ans onpefeneHus TemnepaTypbl BOCMNaMEHEHUs1 cneagyeT yCTaHaBnmMBaTh B BbITSXKHOM LiKady.
Paboyee mecto onepatopa AOMMKHO yOoBReTBOpATh TpeboBaHuaM anekTpobesonacHoctn no NOCT 12.1.019 wu
caHuTapHo-rurneHnyecknm Tpebosarmam no FOCT 12.1.005.

4.8. MeToA akcnepuMMeHTarnbHOro onpeaeneHns TeMmnepaTtypbl CaMOBOCMIaMEHEHNS ra3oB U XUAKOCTEN

4.8.1. Annapartypa

Honyckaetca onpegeneHve TemnepaTypbl CaMOBOCMIIAMEHEHUs MO crneunanbHon nporpaMmme B WHON
annapatype (Mo CpaBHEHWUIO C onMcaHHoW B N.4.8.1) B crny4asix, HEOOXOAMMBIX C TOYKM 3peHUst paspaboTyunka
cucTeMbl obecneyeHust NoxapoB3pbiBob6e30nacHOCTN 0ObekTa.

YcraHoBKa Ons onpeferneHus TemnepaTypbl camoBOCNiameHeHus (4epT.9) JormkHa Bkno4vaTb B cebs
crnegywoLwme anemMeHThl.
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1 — Kopnyc TepMocTaTa; 2 — anekTpuyeckad cnupanb HarpeBaTens;
3 — kpblnbyaTka BeHTUNATOpa; 4 — peakUMOHHbIA cocya; 5 —
KpblllKa TepMocTaTta; 6 — 3epkano; 7 — TepMoaneKkTpuyeckue npe-
obGpa3oBaTtenu

YepT. 9

"YepTex 9"

4.8.1.1. PeakumnoHHbIn cocyq, B Buae konbbl Erlenmeyer BMectumocTsto 200 cmM3 13 KBapLeBOro crekna
(KH-200 no FOCT 19908). Xvmuueckn uncras konba JomkHa MCNonb30BaTbCA AN UCTbITaHUSA KaXaoro BeLecTsa
¥ NpoBefeHMs OCHOBHOW CepUn UCMNbITaHNI.

MpumeuyaHmne. Ecnn Temnepatypa camoBoCnnameHeHUs uKccnegyemoro BelwecTBa MpeBbllaeT
TemnepaTypy pasMsardyeHusi ctekna konbbl, 4ONyCKaeTcd NPUMEHSITb aHanorMyHble Konbbl n3 meTtanna (3To Hago
OTMeyYaTb B MPOTOKOME UCTbITaHWN).

4.8.1.2. BosgywHblh TepmocTaTt, obecneuvBalolimMii pPaBHOMEPHbIN HarpeB Konbbl [0 3agaHHOM
TemnepaTypbl. KonBy crnegyeT cuutaTb pPaBHOMEPHO HarpeTom W COCTOSIHME NPOBEAEHUS  UCMbITaHUSA
YOOBMETBOPUTENbHBLIM, €CMNU NONYyYEHHbIE 3HAaYEHUA TeMnepaTyp CaMOBOCNNIAaMEHEHUSA 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 TEPMOJINEKTpUYecKkme
npeobpasoBaTteny (OOMH WM HECKONbKO) MakcMMalnbHblM dvameTpoM paboyero cnas He 6Gonee 0,8 wmm.
TepmoanekTpuyeckne npeobpasoBaTtenu pacnomnaraioT B BblOpaHHbIX TOYKax B TECHOM KOHTakTe C BHeLUHen
MOBEPXHOCTLIO KONGbI. MNpy MCNONb30BaHUM HECKONBbKMX TEPMOINEKTPMYECKMX NpeobpasosaTenen 3a TemnepaTtypy
UCMbITAHWUA MPUHUMMAIOT cpegHee apudmeTMyeckoe 3HayeHue HavMeHblluen U Havbonbllen Temnepatyp Mo
nokasaHusaM TepMO3MeKTpMyeckux npeobpasoBaTtenen. PacxoxaeHns mexay nokasaHusaMn TEPMOSNEKTPUYECKNX
npeobpasoBaTenen He JOMKHO nNpesbiwaTb 1%.

4.8.1.4. [Ina Ao3mpoBaH1sa uccregyembix BELLECTB NPUMEHSIOT LNPULIbI U MUNETKK.

[na nosvpoBaHHOW MOAAYM XMAKOCTEN UCMONb3YIOT: a) wnpuy BMectumocTblo ot 0,25 o 1 cm3 (ueHa
neneHunss He Gonee 0,01 cm3) c wrmom M3 HepXaBelLwen cTtanu MmakcumanbHelM guametpom 0,15 mm; 0)
KanmbpoBaHHY0 NUNeTKy BMeCTUMOCTbI0 1 cm3, obecneurBatoLLyto nogady 1 cM3 oUCTUNNMPOBaHHOW Boabl B 35 -
40 kanenb.

[ns [o3npoBaHHOW Mnogayn rasoB pPEeKOMEHAYeTCs MCNOoMb30BaTb ra3oHENpPOHMLAeMbl CTEeKNAHHbIN
KannbpoBaHHbIN Wwnpuy, BMectumMocTblo 200 cm3 (ueHa geneHus He 6onee 10 cm3), cHABXEHHbBIN TPEXXOLOBLIM
KpaHoM (4epT.10).

[ns gosnpoBaHHOW NOAayy NacT, roTOBbIX KPACOK, MacTUK WM T.N. BELLECTB FOTOBSAT HECKOMNbKO HaBECOK,
oTnuyatowmxcsa gpyr ot gpyra Ha 0,05 - 0,10 r ¢ norpelHocTblo He Gonee 0,01 T.

MpumeyaHune. [onyckaeTcss MCNOMb30BaThL APYrue O03vpyloLme cpeacTtea, obecneymnBatolme Tpebyemble
napameTpbl.

4.8.1.5. CekyHOoOMep C NorpeLLHoCTb0 u3aMepeHusl He Gonee 1 c: AN onpeaeneHns nepuoga MHAYKUMN.

4.8.1.6. HabniogeHve 3a peakuven B konbe OCyLLEeCTBRSETCA AaTYMKOM OBHapy>XeHWst nnameHu unum c
MOMOLLIbIO 3epKana, KOTOpoe yCTaHaBNMBatoT Ha BbicoTe (250+-10) MM Haa konbon.
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1—orHenperpagutens; 2-—npepoxpaHnTensHaa MemOpaHa; 3—nnacTUHKKU
M3 CNEeYEeHHOro cTekna (neperopoakn); 4 — repMmeTHYHbIA Wnpuu; 5 — peaepsByap
¢ raaom; 6 — npegkamepa

YepT. 10



"YepTex 10"

4.8.2. lNpoBeaeHne ncnbITaHNn

4.8.2.1. TemnepaTypy BHYTpM TepMocTaTa NpeaBapuUTEeNnbHO PEerynupyroT Takmm obpasom, 4Tobbl Obino
obecneyeHo paBHOMEpPHOE HarpeBaHue konbbl 40 HEOBXOANMOro 3HaYEeHNst TeMMnepaTypsbl.

4.8.2.2. BeegeHue npobbl B KONby

PekomeHaoyembin o6bem npobbl Ans npeasapuTensHOro ncnbitaHus xungkocten 0,07 cm3, rasos 20 cm3,
nact, mactuk n 7.n. 0,2 r.

Mpoby nccnegyemoro BellecTBa BBOAAT B LIEHTP Konbbl 3a BpeMsi He Bonee 2 c¢; npoOy rasa BBOAST B
konby ¢ pacxogom okono 25 cm3 x c(-1). MNocne BBoga Npobbl Ao3upyloLlee YCTPOMCTBO ObICTpO oTBOAAT. Bo
BPEMS MOAauM XMOKOCTM crnedyeT msberatb ee nonagaHus Ha CTEHKWM konbbl. HaBecky nacTbl, MacTUkuM v T..
BELLECTBa AOMycKaeTcs BHOCUTL B KOMNOy Ha antoMMHUEBON donbre.

MpumeyaHue. Npn MCNbITAHNM BELLECTB C TEMMEPaTypon KUMEHUSA, GNM3KOW WM pPaBHOW KOMHAaTHOM
TemnepaType, HeOOXoOAMMO MNPUHATE COOTBETCTBYHOLLUME Mepbl, YTOObI HE MPOM3OLINIO0 M3MEHEHME arperaTHoro
COCTOSIHMS BelLlecTBa nepef BBeAEHMEM ero B Konby (Hanpumep, oxnaguTb).

4.8.2.3. B MOMEHT OKOH4YaHWsi BBOoga npobbl B KOMOy BKMOYAKT CeKyHOOMep M HabnopatT 3a
coaepXumbiM Konbbl A0 MOSBMEHWs MrameHn W/unu B3pbiBa. B 3TOT MOMEHT ceKyHOOMeEp OCTaHaBMMBalOT U
PErMCTPUPYIOT NEPUOS MHOYKLMM caMoBOCniameHeHus. Ecnv nnamst u/vnn B3pbIB He HabnogaeTcs, cekyHoomep
OCTaHaBNMBAlOT 4Yepe3 5 MUH 1 UCNbITaHWE NpPeKpaLlaroT.

4.8.2.4. Tocne kaxgoro UcnbiTaHUst KoNby NPoAyBaloT CyXUM BO34YXOM, MOCME YEro oHa AOIPKHA MPUHATb
HeoOxoauMMylo TemnepaTtypy ucnbitaHus. B crniyyae 3arpsasHeHus konbbl TBepObIMM NPOAYKTaMWU CropaHust ee
OYMLLAIOT UMW 3aMEHSIIOT YNCTOMN.

4.8.2.5. VicnbiTaHns MOBTOPSAOT MPU pasnu4YHbIX Temrnepatypax U C pasnuyHbiMn obbemamu npob Oo
OOCTUXEHUS MUHWMarnbHOW TemnepaTypbl CaMOBOCMNaMeHeHUs (4TO onpeaenslT Mo rpaduky 3aBUCUMOCTH
TemnepaTypbl CaMOBOCNIIaMEHEHUS OT Macchl, Npobbl, cM. YyepT.11).
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4.8.2.6. OCHOBHyO CEpui0 WCMbITaHUA MNPOBOAAT C Hauboree nerko CcamoBOCMIaMEHSOLWMMCS
KONMMYeCTBOM BeLLIECTBa Yepes MHTepBan Temnepatypbl 2°C Ao Tex nop, noka He ByaeT onpegeneHa HaMMeHbLUas
TemnepaTypa, Npu KOTopon HabnogaeTca camoBocniaMmeHeHne obpasua, a npu temnepaTtype Ha 2°C Huke npwu
NATUKPATHOM MOBTOPEHUN UCTbITAHUS CaMOBOCTIAMEHEHNE HE NMPOUCXOOUT.

4.8.3. OueHka pesynbLTaToB



4.8.3.1. 3a TemnepaTypy CaMOBOCMIaMEHEHUS WUCCMeayeMoro BellecTBa MNPUHUMAKOT HaWMEHbLUYHO
TemnepaTypy WCMbITaHUA, NpW  KOTOpOM Habnioganock camoBOCNiamMeHeHMe obpasua B YCroBUSX,
npeaycMoTpeHHbIX B N.4.8.2.6.

4.8.3.2. CxogumMmocTb MeToda npu AoBepuTenbHOM BeEpOSTHOCTb 95% He formkHa npesbiwaTb 2%.

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

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

4.8.4. TpeboBaHus 6e3onacHOCTU

Mpubop ans onpegeneHus TemnepaTtypbl CamMOBOCMNIIAMEHEHWUs] CrnedyeT yCTaHaBnMBaTb B BbITSXKHOM
wkadpy. Pabouee mecTto onepaTtopa OOMKHO YyOoBReTBopsTb TpeboBaHuaAMm anekTtpobesonacHoctn no [OCT
12.1.019 n caHuTapHo-rurneHnydecknm TpedosarHmam no NOCT 12.1.005.

4.9. MeToa aKcnepuMeHTanbHOro onpegerneHns TemnepaTypbl CaMOBOCMNIaMEHEHNS TBEPAbIX BELLECTB U
MaTepuanos

MeTton peanuayetcs B Amana3oHe TtemnepaTyp oT 25 go 600°C v He npumeHUM AN UCMNbITaHUA
MeTannnM4yeckmMx NOpPOLLKOB.

4.9.1. Annapatypa

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

[a3oByIO ropenky npv onpeaerneHnm TemnepaTypbl CaMOBOCMTAMEHEHMS HE NCMONb3YHOT, OHa HAaXoaMTCH 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 sellectsa (Matepuana), unu go 500°C.

4.9.3.2. Tllocne ycrtaHoBneHnsa B paboyen kamepe CTaLMOHAPHOrO TEMMNEPATYpPHOro pexuma,
onpefensieMoro no MOCTOSHCTBY MOKa3aHWW [OBYX TEpPMO3JEKTPUYECKMX nNpeobpasoBaTenen, M3BnekawT w3
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 caMoBOCMIaMeHeHne, TO criegyollee
ucnbiTaHWe NPOBOAAT NPW MeHbLUEM TeMnepatype (Hanpumep, Ha 50°C).

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

4.9.3.4. Metogom nocnenoBaTernbHbIX MPUONMKEHUA ONPeaensitoT 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 pesynbLTaToB

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
HabnogaeTca camoBocnnameHeHne 3 06pasLoB, a Npu ApYron - Tpu oTkasa. MNMonyvyeHHoe 3HaYeHne TemnepaTtypbl
CaMOBOCMTaMEHEHMWS OKPYTMSOT C TOYHOCTbIO o 5°C.

4.9.4.2. CxognmocTb MeToaa npu AoBeputenbHom BeposaTHOCTM 95% He gomkHa npeBbiwatb 5°C.

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

4.9.4.4. YcnoBus 1 pesynbTaTbl UCMbITAHNA PETMCTPUPYIOT B NPOTOKOME, hopma KOTOPOro npueedeHa B
npunoxenunm 1.

4.9.5. TpebosaHusa 6esonacHocTH

Mpnbop ana onpegeneHus TemnepaTypbl CamMOBOCMIAMEHEHUS crneayeT yCTaHaBnuBaTb B BbITS)KHOM
wkady. Pabouyee mecTo onepaTtopa OOMKHO YyAoBneTBopsTb TpeboBaHuaAMm anekTtpobesonacHoctn no [OCT
12.1.019 n caHuTapHo-rurneHndecknm TpedosarHmam no MOCT 12.1.005.

4.10. MeToa aKcnepuMeHTanbHOro onpeaeneHusl npeaenoB pacnpoCTpaHEeHUA MnameHn no raso- U
napoBO3yLUHbIM CMECSIM.

MeToa npyMeHUm ansi onpefeneHnst KOHLUEHTPaUMOHHBIX NPeaenoB pacnpoCcTpaHeHUs nrnameHn (ganee -
npegenoB) npu atmocgepHoOM AaBreHun n temnepatype ot 15 go 150°C.

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

oKornonpeaernbHble CMECH KOTOPbIX YyBCTBUTESbHbBIX K 4eTOHALMK;

CKITOHHBIX K TEPMUYECKOMY PasfoXeHW0 U NoNIMMepur3aunm Npyu TemnepaTypax UCMbITaHWi;

CMOCOGHbIX BbI3BaTb B pe3ynbTaTte CamonpOU3BOSbHbIX XMMUYECKMX peakuMi M3MEHEeHue cocTaBa CMECH
UIn ee B3pbIB 40 MOMEHTA 3aXXUTaHNs;

BbICOKOBSA3KMX TUMA Kries, NakoB, KPAcoK U T.0. C paCTBOPEHHbIMU UMW B3BELUEHHBIMU B HUX TBEPObIMU
KOMMOHEHTaMU;



napumansHoe [OaBfieHWe KOTOPbIX B CMeCW, COOTBETCTBYIOLLEW pacyeTHOMy npegeny, Gonblie, 4yem
NnonoBMHa aBreHNst HACLILWEHHOro napa npu Temneparype UcrblTaHus;

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

MNpegenbl, nonmyyeHHble NO AaHHOMY MeTody, He MoryT ObiTb MCMoOnb3oBaHbl And obecneyeHus
B3pblBOGE30NacHOCTM TpybyaTbiX arperaTtoB ¢ AnameTpom Tpyo meHee 50 mm.

4.10.1. Annapatypa

YcraHoBKa AONns onpederneHus KOHLEHTPaUMOHHbIX NpedenoB pacnpocTpaHeHus nnamexnu (4ept.12)
BKNtOYaeT B cebs criedytoLime aneMeHThl.

4.10.1.1. Tepmowkadp, npeacrasnsAlWnn COOON ALK C TENNOU30NMPOBaHHBIMM CTEHKaMW, MMEHLLMI
anekTpoHarpeBaTtenu, BEHTUNSATOP, NPOAYBOYHbIE OKHA C 3aABWXKamu, ABEepb CO CMOTPOBbLIM OKHOM, KOHLIEBOW
BblIKMNoYaTenb.

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

BeHTunaTop gomkeH obecneunBaTtb LMPKYNSALMIO BO34yXa BOKPYr afieKTpoHarpeBaTens, a Takke BO BCEM
obbeme TepmolLukada And co3gaHus OQHOPOAHOrO Nons TemnepaTyp C MakCUMarnbHOW pasHuuen B ABYX Mobbix
Toukax He bBonee 5°C; anekTpogBuratenb BEHTUNATOPa AOIMKEH VMMETb 3MEKTPUYECKUA TOpMO3 Ans ObicTpon
OCTaHOBKM.

MNpoayBoOYHbIE OKHA C 3adBWXKKaMu JOMKHbI obecneunBaTtb NpoayBKy obbema Tepmolukada BO3Ayxom 3a
Bpems He bonee 15 MuH.

[Bepb CO CMOTPOBbIM OKHOM [OfkHa obecnedvBaTb [AOCTYN KO BCEM Y3riam YCTaHOBKUA BHYTPWU
TepmoLukada 1 BO3MOXHOCTb BU3yanbHOro HabnogeHvs 3a nnameHeM B peakuMOHHOM cocyae.

KoHueBOn BbIKMoYaTENb CRYXUT AN BKIMIOYEHUS UCTOYHUKA 3aXUraHns.

KoHcTpykumst Tepmowkada fdorkHa obecneunBaTb OTHOCUTEMbHYK €ro ra3oHenpoHMUaemMocTb Ans
€034aHNs HeobX0aMMbIX CAHUTAPHO-TUIMEHNYECKUX YCIOBUI Ha paboyeM MecTe.
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1 — Tepmollkat; 2 — peakuUMOHHBI cocyA; 3 — CMOTPOBOE OKHO; 4 —
npoayBoYHble NnaTpyGok; 5 — TepMmoanekrponpeobpa3soBarens 6noka
PerynvmpoBaHng TeMnepaTtypbl; 6 — 3afBuKKa: 7 - BEHTUIMUNOHHBIA
natpy6ok; 8 — ucnapurens; 9 — eHTHnb; 10 — PTYTHBIA MaHOMETD;

11— ¥yibT; 12 — 1 Tep! TP; 13 - AaTiMK Tepmo-

MOMETpa; 14 — BneKTpoabl NCTOHHNKA 3axuranuva; 15 — oruenperpa-
AMTenb; 16 — HMXHAS KpbIlWKa; 17 — KGpOMbICNO; 18 — WecTepHy;

19 — npopyBo4YHOe oTBepcTne; 20 — 3acnoHka; 21 — wrypBan; 22 —
BEHTUAATOP; 23 — 3neKTpoABUraTens; 24 — anekTpoHarpesartens; 25—
nepemMewmpatenn; 26 — NCTOMHUK 3axUraHus; 27 — 3N1eKTPonynbT;

28 — Gnok peryamp T PaTypbl

YepT. 12

"YepTex 12"

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

4.10.1.2. PeakumoHHbIN cocyd, NpeacTaBnsaiowmn cobon umnuHap ¢ BHYTpeHHuM avametpom (300+-10)
MM, BbicoTor (800+-30) MM U TOMWMHON CTEHKNW HE MeHee 2 MM, repMeTUYHO 3aKpblBaeMbIi HEMNOABWMXHON
BEPXHEW U NOABUXHON HUXXHEN KPbILLKaMW.



PeakuMoHHbIN cOoCyad KpensT BepTUKanbHO BHYTPU TepMmowkada. PaccrtosiHue OT HukHero Topua
peakUMOHHOro cocya A0 HWXKHEWN CTeHKM TepMmolukada, obecneyrBatoliee cBOOOAHBIN BbIXOL NPOAYKTOB rOpeHus
n3 cocyaa, fomkHO ObiTk oT 100 go 150 mm.

PeaKuMOHHBIN cocyn OOMKEH WMETb SMeKTPoAbl 3aXWUraHwusl, [Ba KOHBEKTUBHbIX MepeMeLlnBaTens,
orHenperpagutenb, TeMMNepaTypHblA OaTyMK, MPOAYBOYHOE OTBEPCTME, CMOTPOBOE OKHO, MEXaHM3M yrnpaBreHus
HWXKHEN KPbILLKOW, BBOAbI 1 BbIBOAbI ra30B.

OnekTpogbl CcnyxaT [N 3aXuraHus cMecel B peakumoHHom cocyde. OHu npegcTaBnsAlT cobon
MeTannuyeckme ctepxxHu guametpom (3,0+-0,3) MM, ycTaHaBMMBaeMble rOPU3OHTAINbHO M COOCHO APYr K Apyry B
OnamMeTparnbHOM MITOCKOCTU PEeakUMOHHOIo cocyga Ha pacctosiHum (750+-20) Mm OT BepxHen Kpblliku. Beopa
3NEeKTPOAOB B PEaKUMOHHbLIA COCYA OCYLUECTBNSAT 4Yepe3 repMeTUYHble pasbeMbl. BHyTpeHHue KOHLUbI
3NEKTPOAOB, 3aTo4eHHble nog, yriom (10+-3)°, 4OMmMKHbI OTCTOATL APYr OT ApYyra Ha paccTosiHMM OT 5 40 7 MMm.

KoHBeKTMBHbIE MNepemelumBaTenu, chnyxawime ANng nepemMeluMBaHus CMecern B peakuMOHHOM cocyfde,
npeacTasnsaoT cobon TpybyaTtble HarpeBaTenu ¢ NPoToYHOW Bodow. lNMepemelunBaTtenu uMmeroT opMy MeTnm u
yCTaHaBNMBAOTCA: OOMH - HA PacCToAHUM He MeHee 30 MM HUXKe 3NeKTPOOOB 3aXuraHus, BTOPOM - Ha pacCTOAHUU
He 6onee 100 MM OT BepxHen KpbIlwkK cocyaa. [NepemeluBaTtenu OomkHbl obecneyvBaTbe NepemMeLlBaHne CMecu
3a BpeMms He bonee 15 MUH.

OrHenperpaguTenb, CnyxalivMn ons npegoTtspalleHus Bblbpoca nnameHn M3 peakuMOHHOro cocypa, He
OOIMMKeH co3faBaTh MOBbILIEHUSA OABNEHUS B COCyAe NMpu cropaHumn cmecn bonee vem 25 klMa. OrHenperpaguTens
YyCTaHaBMUBAKT B HWXKHEN YacTu peaKUMOHHOIO Cocya HUKEe KOHBEKTMBHOIO NepemeLlnBaTens.

TemnepaTypHbI JaTyunK, NPpeacTaBnsaowmin cobon Konby rasoBoro TepMOMETpa, CYXUT OJ1S U3MEpEeHUs
TemnepaTypbl CMECU B peakLMOHHOM cocyde. [aTumk BBOAAT B COCyd 4epe3 repMOBBOA W YCTaHaBnMBaloT B
rOpM30OHTaNbHOM NIOCKOCTU SMEKTPOAO0B Ha pacCTosAHUM 70 MM OT HUX.

MpogyBoyHbI NaTpybok anameTtpom oT 25 go 30 MM, cnyXawmn Ans yaaneHus npoaykToB ropeHus w3
cocyfa, pacnonararloT B BEPXHEN KPbILLKE U FrepMETUYHO 3aKpblBaOT CbEMHOWN 3arnyLUKOn.

CMOTpoOBOE OKHO AOMKHO obecnevnBaTb BO3MOXHOCTb BM3yarbHOro HabnogeHus 3a nrnameHem no Bcew
BbICOTE pPEeakUMOHHOro cocyaa M umeTb pasmepbl He MeHee yYeM (720x130) mm. OKHO repMeTUYHO 3aKkpbiBatoT
CTeKrioM TonwuHom ot 10 4o 12 MM € NPUWXKUMHBIM dhnaHLeMm.

MexaHn3M ynpaBrneHUs HKHEWN KPbILLKOW CAYXWUT Anst 06ecneyYeHnss repMeTUYHOCTU KOHTaKTa KpPbILKK C
COCYyOM B €ro 3aKpbITOM MOMOXEHUN U OTBEAEHMS KPbIWKU B OOKOBOM HamnpaBieHUMU Mpu OTKPbIBAHMM COcyaa.
MexaHn3aM COCTOUT M3 BMHTA, KOPOMbICIA, CUCTEMbI LUECTEPEH M LWITYpBana, C MOMOLLbI KOTOPOro BPYYHYHO
OTKpbIBalOT KpbIlwKy. LTypBan gomkeH ObiTb BbiBegeH 3a npegenbl Tepmowkada. Kpblwka JomkHa WMMeTb
YNAOTHUTENbHBIN AMEMEHT, @ MEXaHU3M YyNpaBneHns - ynopbl Anst hUKcauum B KPanHUX MNOSTOXKEHUSAX.

BBogbl v BbiBOObI rasoB ChAyXaT QAns MOACOEAMHEHWS K peakuMoHHOMY cocydy TpybonpoBogos
NMHEBMOCUCTEMBI.

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

Bce wMeTtannuueckne vacTum peakuMOHHOro cocyda W ero Y3noB [AOMKHbl ObiTb BbIMNOMHEHbLI U3
KOPPO3NOHHOCTOMKOWM CTanu.

KoHCTpyKkuma peakumoHHOro cocyga [AorpkHa obecneuuBatb cBOGOAHOe, 6e3 KOHTakTa C kakon-nnbo
NMOBEPXHOCTbIO, PACNpOCTPAHEHNE NITAMEHW OT ANEKTPOAOB A0 GOKOBOW CTEHKN N BEPXHEN KPbILLKK.

4.10.1.3. Ucnaputenb, cnyxawmi gna obecnevyeHuss HeoOXOAMMOrO AaBfeHMS Mapa XUOKUX FOproYmMX
BeLlecTB He 6onee 10 Mla, gomkeH UMeTb COBCTBEHHBIN HarpeBaTenb AS1 UCNAapeHns XMAKOCTEN B TOM cryyae,
Korga oamnekTpoHarpeBaTenu TepMowkada He BKMOYeHbl. Vicnaputenb [JOMmKeH ObiTb  M3rOTOBNEH U3
KOPPO3NOHHOCTOMKOM CTasnu.

4.10.1.4. TpybonpoBoabl C apmMaTypou, U3rOTOBIIEHHLIE N3 KOPPOINOHHOCTOMKOWN CTanu u cnyxawme ons:

nogayv B peakUMOHHbIN cocyq aTMOCEPHOro BO3ayXa;

n3MepeHnsl 4aBneHns B peakuMoHHOM cocyae;

noJayu roproyero rasa m3 6annoHa;

noJayv roprovero KOMMoHeHTa B NapoBOW UINW XUAKOWN (hase 13 ncnaputens B peakUMOHHbIN COCYA;

oTbopa nNpob cmMecu u3 peakUMOHHOro cocyaa ANs KONMYeCTBEHHOIO aHanmaa;

BakyyMMPOBaHWSA peakuMOHHOro cocyaa 1 ucnaputens.

Bce TpybonpoBoabl OOMKHbI MMETb 3arnopHble BeHTMnM. CyMMapHbii 00beM TpybonpoBOAOB Mexay
BEHTWUMSIMU 1 peaKkUMOHHBIM COCYAOM He OOMKeH npeBbiwaTh 1% oT o6bema peakLMOoHHOro cocyaa.

Bce TpybonpoBoabl, KPOME WX KOHLOB, MOYLWIMX HA MaHOMETP W BaKyyMHbI HACOC, OOIMKHbI ObiTb
pacnonoXeHbl BHYTpM Tepmolukada. MaxoBukM 3anopHOW apmaTtypbl OOSKHbI ObiTb BbiBEAEHbl 3a npegernbl
TepmoLukada B MHEBMONYIIbT.

TpybonpoBoabl, 3anopHad apmaTtypa, CBs3aHHad C uvcrnaputenem, W cam ucnaputenb OOJPKHbI
BblgepxmBatb Bakyym o 100 lMa v pasnenne go 15 Mla; TpybonpoBoabl v 3anopHas apmaTypa, CBS3aHHble
TOMbKO C peaKkuNOHHBIM COCYAOM, AOMMKHbI BblaepxumBaTtb Bakyym 0o 100 MNa n gaesneHne go 200 kla.



4.10.1.5. TMHeBMONynbT, cnyXawmx Ans YnpasBreHWs NHEBMOCUCTEMON YCTaHOBKM MpU COCTaBIeHUM
cMecen, OOMMKEeH UMETb PTYTHbIN MaHOMETP, ra3oBbl TEPMOMETP, MaxoBMKN 3aNOpHON apMaTypbl Tpyb6onpoBoaos,
©rok noaBoaa rasoB K yCTaHOBKE.

PTYTHbII MAQHOMETP CNY>XUT AN U3MEPEHUsI AaBNeHUs B peakUMOHHOM cocyae. MaHoMeTp JOIMKEH NMETb
npegensl namepeHust ot 0 go 120 klMa u norpelwHoOCTb M3MepeHnsa aaeneHust He bonee +-66 [Ma. MaHomeTp
OOIMKEH WMETb YCTPOWCTBO [ANS OMNpederieHvMsl YpoBHS pPTyTUM C MOrpewHocTbio He 6Gonee 13,3 [Ma. Ha
TpybonpoBoae, coeanHSLWEM MAaHOMETP C PeaKUMOHHbIM COCYAOM, OOJMKHA ObITb PTYTHAs! JTOBYLLKA.

[230BbIN TEPMOMETP CIYXXMT AN M3MEPEHUs TemnepaTypbl B peakLUMOHHOM cocyae. TepMoMeTp OOMKEH
uMeTb npegensl uamepeHnn ot 15 go 150°C u norpewHocTb u3MepeHus Temnepatypbl He 6Gonee 2°C.
MHepLMOHHOCTb TEPMOMETPA He [OIPKHA NpeBbIWaTtbh 3 MUH. [JonyckaeTcs UCNonb3oBaHMe APYrvx uameputenen
TemnepaTypbl C NOrpeLlHOCTbIO He Bonee ykazaHHON.

MaxoBuvkn 3anopHon apmaTypbl OOMKHbI obecneuvBatb yAo6GCTBO MX BpaLLeHWs Npu OAHOBPEMEHHOM
HabnoaeHun 3a YpoBHEM PTYTU B MAHOMETPE KakK Ha HUXXHEM, Tak 1 Ha BEpPXHEM npeaenax naMepeHus.

Bnok nogBoaa rasoB K YCTaHOBKE AOMKEH WMETb NPUCOEAMHUTENbHbIE 3MNEMEHTbl NS NOAKNI0YEeHUS
TpybonpoBofgoB OT GannoHOB, a Takke TpybonpoBoabl ANA NOABOAA rasoB K 3anopHOr apMmaTtype Tpybonposonos
TepMoLllkadha. OnemeHTbl 6rioka 4OMKHbI BblaepknBaTb Aasnenune go 0,3 Mla.

CymmapHbIn 06beM TpybonpoBoaa, COEOUHSIIOLLEr0 PEeaKUMOHHBIN cocyd C PTYTHbIM MaHOMETPOM,
PTYTHOW NOBYLLKOW N PTYTHOMN YaLUKON MaHOMEeTpa Npy MUHUMarbHOM YPOBHE PTYTW B HEWN, HE JOJPKEH NPEBbILLIATb
1,5% oT o6bema peakLMOHHOro cocyaa.

4.10.1.6. Bakyym-Hacoc, cnyxawmn ans cosgaHnsi HeobxoaMMoro paspeXxeHusi B peakuMoHHOM cocyae U
NHEBMOCUCTEME YCTaHOBKU. [1pon3BOAMTENBHOCTL BakyyM-Hacoca [OIbkHa obecnevmBaTb BaKyyMupoBaHue
peakuMoHHOro cocyga u nHeesmocuctembl o 100 lNa 3a Bpems He 6onee 30 MUH.

4.10.1.7. bnok perynupoBaHusa TemnepaTypbl, CAyXaluin ANa CO34aHNs 1 aBTOMAaTU4ECKOro NoaaepKaHms
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, chyxallee Ans (GOpMMPOBaHUS UCKPOBOrO paspsiga B MCKPOBOM
NPOMEXYTKE MeXOy 3NeKTpoAaMu peakuMoHHOrO Cocyaa, OOMKHO obecneunBaTb NPoOON MCKPOBOrO NPOMEXYTKA
WHOYKLUMOHHOM UCKPOM 1 0Opa3oBaHue B BO3ayxe YCTOMYMBOTO Nia3MeHHoro "konnadka" Boicoton ot 0,5 go 1,5 cm.
Bbigensemas aHeprusi UCKp Ha anekTpogax npy HOpManbHbIX YCIOBUSAX Mpu AnutensHocTu paspsga (2,0+-0,1) ¢
pomkHa coctanate oT 30 go 40 k. KoHCTpykuusi 3axurarowero ycTpowWcTBa AofbkHa obecnevnBatb
OMCTaHUMOHHOE yrpaBneHue.

4.10.1.9. OnekTponynbT, CNyXalWUin ANA nogayn 3MeKTPonuTaHus Ha BCe MOTpebuTenn yCTaHOBKU:
aneKkTpoHarpeBaTeny Tepmollkada, JMeKTpOoABUraTeNls BEHTUNATOpa, Onok perynupoBaHusi Temnepatypbl,
3axuraroLiee yCTPoOnCTBO, BakyyM-Hacoc. KayecTBO M NPOYHOCTb SMEKTPOU3ONSALMM SMEKTponyrbTa, NPOBOAOB U
notpebuTtenen JomkHbI COOTBETCTBOBATL TpeboBaHWSAM anekTpobes3onacHoCcTn npu paboTte Ha yCcTaHOBKE.

4.10.2. MNMoaroTtoBKa K UCMNbITAHUSM

4.10.2.1. Tlpn HeobXogUMOCTU YyCTaHaBMNMBAKT COOTBETCTBME McCregyemMoro obpasua nacnopTHbIM
OaHHbIM.

4.10.2.2. HaxoaaT pacyeTHble 3Ha4eHus npeaenos no gopmynam, npuBeaeHHbIM B NPUNOXeHUn 4.

4.10.2.3. lNepean ucnblTaHMEM MNPOBEPSIOT YCTAHOBKY HA repMeTUYHOCTb. [epMEeTUYHOCTb YCTaHOBKW,
BKITIOYAs MchnapuTenb, pPeakumoHHbIA cocyd, TpybonpoBoabl C apmaTtypol, PTYTHbIA MaHOMETP, OOIPKHA 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 cocTaensaTb (2,05+-0,10)% o0.

4.10.3. lNpoBeaeHne ncnbiTaHnn

4.10.3.1. [Ins onpedeneHns HWKHEro npegena opraHU4eckux BeLEeCTB, 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 co3gaHusi CMeCK, COOTBETCTBYIOLLEN ero pacyeTHOMY npeaeny.
Ona gpyrux BelwecTB BHavane npuroTaBnuBalOT CMEChb, COAepKallyid B [Ba pasa MeHblle uccrnegyemoro
BELLECTBA, YEM Ha pac4eTHOM Npegene.

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

[nsa onpegeneHns BepxHero npegena opraHNYecKMx BELLECTB, cogepXawmx Tonbko atomsl C, H, O, N u
oguH atom Cl, BHayane npurotaBnMBalT CMECb, cofepXallyto kucrnopoga B 1,5 pasa meHbLue, Yem Heobxoammo
AN co3gaHusa CMecu, COOTBETCTBYIOLLEN pacdeTHOMY npegeny. [ns Apyrmx BewecTB BHadane npurotaBnvealoT
CMEeCb, coep Kalllyto KUCNopo B ABa pasa MeHbLLE, YEM B pacYeTHOMN NpeaernbHOM CMECH.

4.10.3.2. lMpn HeoBXOAMMOCTM 3aMONHAIT MCMapuUTenb >KUOKAM T[OPHOYMM, HarpeBalrT uvcnapuTensb,
BKIOYaloT ONoK perynnmpoBaHnsa TemnepaTypbl U BbIBOOAT YCTAHOBKY Ha TpebyeMbli TeMnepaTypHbIN PEXNUM.



4.10.3.3. [na npurotoBneHus cmecu TpebyeMoro cocTaBa peakLMOHHbIA COCyAd BakKyyMUPYHT 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. O6Lwee paBneHne cmecu BblOMpaloT B npedernax oT atmocdepHoro gaeneHuss go 120 «klMla.
Bbibop BenuuuHbl 0OLWEro AaBrieHnsa onpegensieTcs HeobxoouMOCTbIO UMETb U3ObITOK AaBfEeHUs CMecu Mo
OTHOLLEHWNIO K aTMOC(EPHOMY AABMEHUIO NMPY NMPOBEAEHUUN KONIMYECTBEHHOMO aHanmsa.

4.10.3.5. OyepegHOCTb NoJaYM KOMMNOHEHTOB CMECK B PEAKLMOHHBIA COCYA 3aBMCUT 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 peaKLWOHHbIN COCY CMeCb NepemeLLmBatoT B TedeHne 15 MuH.

4.10.3.7. Tpn HeoOGXOOMMOCTM MPOBOAST KONMMYECTBEHHbIN aHanu3 cMmecu npu ee oTbope uyepes
TpyOONpPOBOA C 3amnopHbIM BEHTMIEM, COOOLLAOWMM pPeakUMOHHBIN cocyn ¢ aTmocdepon. [ocne aHanusa
n30bITOK JABMEHNS B peaKLMOHHOM COCYAEe MOHMXAT 4O 3HAYEHUs] aTMOCKEPHOro AaBneHus.

4.10.3.8. Bbiknto4aloT HarpeeaTenu U BeHTUNATOP TepMolukada. 3aTeMHsT nomelleHne nabopartopun.
OTKpbIBaAOT HUXKHIOK KPbILLKY PEaKLUMOHHOIO COCyAa A0 ynopa B KOHLUEBOW BbIKMoYaTeb.

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. PesynbTat ucnblTaHMs Ha pacnpocTpaHeHne nnamMmeHy oueHVBaloT Bu3dyanbHo. [ng HabnogeHus
3a NflaMeHeM UCMonb3yT 3epKarno, yCTaHOBMEHHOE NOA YrioM He 6onblue 45° k ycTaHoBKe.

4.10.3.11. B cmecsx, rge nnams pacnpocTpaHsaeTcs B BUae AeOpMUPOBaHHON KOHBEKTUPYIOLLEN cdepbl,
3a roprYy0 CMEeCb NPUHMMAOT Takyk, B KOTOPOM Mfams pacnpocTpaHsaeTcs A0 GOKOBbIX CTEHOK peaKkLMOHHOro
cocyga. [JanbHenlwee noBedeHMe MnamMeHu (OOWMAET OHO [0 BepXHeW KpbIWKW cocyda wunu, B pesynbraTe
BblTankupawLlero "acpdekra Tpybbl", OyaoeT BbIOPOLIEHO M3 cocyaa, He yCcneB OOCTUrHYTb BEPXHEN KPbILIKM
cocyaa) He JOSPKHO NPMHUMMATLCSA BO BHUMAaHME NpuY OLEHKE pe3ynbTaTta onbiTa.

B cmecsax, rge nnamsi MOXeT OOCTUIHYyTb BEPXHEWM KPbIWKW COCyda paHblue, YemM OOKOBbIX CTEHOK, 3a
rOpPIOYY0 CMECb MPUMHUMAIOT TaKylt, B KOTOPOM Mramsi pacrnpoCTPaHsieTCsl OO0 BEPXHEW KPbIWKMA peakuMOHHOro
cocyga.

4.10.3.12. Ecnn npu nepBOM UCMbITAHUM CMECU MOJlyYeH OTpULATENbHBLIA pe3ynbTaT, TO B KaXAOM
nocreaywwemM UChbITaHUM Mpu  ONpedeneHnn HWKHEro (BepxHero) npefernia KOHLEHTpauukl uccnegyemoro
BellecTBa criegyeT yBenuumeatbe He 6onee yem Ha 10% (ymeHblaTe He Gonee yeM Ha 5%) oT nepBoOHaYanbHON
KOHLIEHTpauuun 0o Nony4YeHus NonoXnTenbHOro pesyrnbsraTta.

Ecnv npu nepBoM uCMbITaHUM MOMyYeH MOMOXUTENbHBLIN pe3ynbTaT, TO MNocneayLlme UCMbITaHUs
NPOBOAAT C YMEHbLUEHHON Ha HWXKHEM npeaene u yBenumy4eHHON Ha BEpXHEM npeaene KOHLUEeHTpaunsaMmn roptoyero
KOMMOHEHTa [0 Nony4yeHus oTpuLaTenbHOro pesynerara.

B panbHenweM war n3aMeHeH1Us KOHLEHTPaLUMM KOMMOHEHTOB B CMECU MOCTEMEHHO YMEHbLUAKT A0 Tex
nop, noka HabnogaeTcst NOBTOPSAEMOCTb Pe3y bTaToB.

4.10.3.13. lMocne kaxaoro UCMbITaHUA PeakUMOHHbIA COCYA W TepMolukad npoayBaltoT BO3OyXOM AN
yAaneHusi NpodyKTOB rOPEHUs Unu ra3oB U AN OXNaXAeHus CTEHOK cocyaa. lNocneayollee ucnelTaHMe HauMHaKT
nocne Toro, Kak Temnepartypa B peakLVMOHHOM COCyae OOCTUrHET TemMnepaTypbl 3aaHHOIo pexuma.

4.10.3.14. Tlocne cepuM WCNbITAHUA C OAHMM BELLUECTBOM CriefyeT TwaTerbHO MPOMbITb COCyAd,
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 KOHLEHTpauum UCCcrefyemMoro BellecTBa B CMecu, B Tpex W3 KOTOopbiX Habnwogaetcs
NOMNOXUTENbHBIN pe3ynbTaT MUCMbITaHWs, B Tpex Apyrux - oTpuuartenbHblin. [lonydeHHoe 3HaveHue npegena
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 AoBepuTenbHOM BeposaTHOCTU 95% He porkHa npesblwatb
0,3% 06. Ha HwxHem npegene n 0,6% 06. Ha BepxHeM npegerne.

4.10.4.4. YcnoBusa 1 pesynbTaTbl UCNbITAHUW PErMCTPUPYIOT B MpOTokone, doopMa KOTOpOro npueefeHa 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
YCTaHOBKW.

4.10.5.2. He crnegoyeT npoBOAMTb WCMbITAHUSE CMECEW C KOHLEHTpauuen roptovero 0Oonblue, 4em
KOHLIEHTpauus NepBON roptoyen cMecn B 6eHbIX CMECAX M MeHbLUE, YeM KOHLEHTPaLUMsi MEPBOI roproYven CMecu B
ooraTbix cMecsX.

4.10.5.3. Paboyee mecTo onepartopa AOIMKHO yOOBMETBOPATH TpeboBaHUAM 3anekTpobe3onacHocTu Mo
MOCT 12.1.019 n caHuTapHo-rurneHnyecknm TpebosaHmam no FOCT 12.1.005.

4.11. MeTon 3KCNepuMMEHTanbLHOro onpefeneHnss nokasaternen B3pbiBa MNbINEBO3OYLUHbIX CMecen -
MaKCMManbHOro [OaBfeHUs B3pbiBa, HWKHEro KOHUEHTPaLUMOHHOrO npederna pacnpocTpaHeHUs MraMeHu,
MWHUManbHOIO B3PbIBOONACHOIO COAEPXaHUSA Kucropoda M MUHUMArbHOW nermMaTusmpyrolen KoHLeHTpaLumm
dnermaTtusaTopa.

4.11.1. Annapatypa

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

4.11.1.1. PeakumoHHbIN cocya, npeacTaBnsiowmin codor umnuuap Boicoton (450+-25) MM 1 BHYTPEHHUM
onameTpom (105+-5) MM, BbINONIHEH M3 HEPXXaBEKLLEN CTanu M paccyuTaH Ha pabodee gaerneHue o 1 Mlla.
Cocyg cHabxeH WwTyuepamm 4ns nogaym ra3oBbiX KOMMNOHEHTOB M MOACOEAMHEHUS AaTYMKa AaBNEeHUs.

Kpome meTannuyeckoro peakuMOHHOrO cocCyda YCTaHOBKa CHabXeHa peakUMOHHbIM COCyaOM U3
cTeknsiHHou Tpy6bl no FOCT 8894 BuicoTton (450+-25) MM, BHyTpeHHUM anameTtpom (105 (+2)_- 3) MM 1 TonwmHon
CTEHKM (7+-1) MM.

4.11.1.2. Cnctema rasonpuroToBrieHNa U pachnbifieHns UccrnegyeMoro BeLlecTBa, paccyuTaHHas Ha
paboyee naenexue go 1 Mla, cocTonT n3:

KOHYCHOrO pacnbinuTtens ¢ yrnom pacreopa (30+-5)°, KOTOpbIN ABNSETCA BEPXHEN KPbILLIKON peakuUoHHOro
cocyJa U1 BbIMNOSHEH U3 HEPXKaBEKLLEN CTanu;

dopkamepbl, B KOTOpyl MomeLLaoT obpasel, MccneayeMoro BellecTBa (pekoMeHAyemasi KOHCTPYKLMS

dopkamepbl NpMBeAeHa B NpUNoXeHnm 5);
obpaTHOro knamnaHa u KnanaHa C 3f1eKTPonpuBOAOM; BPEMS OTKPLITUSA anekTponHeBMoknanana (0,3+-0,1)

o

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

MaHoMeTpa knacca To4HocTm 0,25.

YcnosHbi gnameTp npoxoda TpybonposogoB aorkeH 6bitb (10,0+-0,5) MM, 3nemMeHTOB CUCTEMbI
ra3onpuroToBrieHns 1 pacnbineHns He MmeHee 10 MM, BeHTUNen He MeHee 4 MM. [InnHa TpybGonpoBOO4OB MexXay
pecuBepoM n pacnbinuTenem JosmkHa coctaensaTb (0,9+-0,1) m.
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4.11.1.3. WCTOYHMK 3axuraHusi, NpPeacTaBnAwLWMIA CODOOM HarpeBaemyl) SfIEKTPUYECKMM TOKOM [0
TemnepaTypbl (1050+-50)°C cnmpanb 13 npoBonoku Mmapku X80H20-H (TOCT 12766.1) anametpom 0,8 mm. [InuvHa
cnvpanu (50+-1) Mm, BHyTpeHHUn guameTp cnupanu (8,0+-0,5) mm; ymcno ButkoB 30; noTpebnsiemas MOLLHOCTb
npu Toke (13,0+-0,5) A coctaBnsieT (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 OaBreHusl, cocToslias M3 gaTyvka [aBneHuUs U BTOPUYHbBIX NPUOOpPOB,
JomkHa obecneyvmBatb HENPEPbLIBHYIO UMW OUCKPETHYI0 3anncb U3MEHEHUsa OaBMneHUst BO BPEMEHM B 4YaCTOTHOM
ananasoHe oT 0 go 300 Ny c BepxHUM nNpedenom mamepeHuss He meHee 1 Mla. 3a Hauyano oTcyeTa BpEMEHMU
NpYHUMatOT MOMEHT cpabaTbiBaHWsA KrnanaHa pacnbineHnst obpasua nccregyemoro BeLlecTsa.

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

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

4.11.2. MNogroToBka K UCMbITaHUAM

4.11.2.1. YcraHaBnuBaT COOTBETCTBME WUCCMEOYEMOro BeLLEeCTBa MAaCMOPTHbIM AaHHbIM MO BHELLUHEMY
BUAY, BNAXXHOCTU, 30MTbHOCTYU, @ AN NNaBAWMXCS BELECTB - AOMNOMHUTENBHO NO TeMNepaType nnasBneHus.

4.11.2.2. WNccnenyemble BellecTBa paccenBaroT; MPU UCMbITaHUM MCMNONb3yT obpasubl ¢ pasmepamu
yacTtuy, MmeHee 50 Mkm ans metannos 1 MeHee 100 MKM - AN Apyrnx BeLecTB.

4.11.2.3. MNpoBepsAoT CTanbHOW peakuMoHHbIN COCy Ha repMeTUYHOCTb.

4.11.2.4. TapupytoT cuctemy permctparmm aBneHus.

4.11.2.5. MNpwurogHocTb ycTaHOBKU K paboTe nposepstoT no nukonoguio (MTOCT 22226), nokasaTenu B3pbiBa
KOTOpPOro AOIMKHbI ObITb paBHbl: MakcumarnbHoe faBneHue B3pbiBa (620+-85) kla, HWKHUI KOHUEHTPALMOHHBIN
npegen (34+-8) r x M(-3), MMHUManbHOE B3pbiBOOMNacHoe cogepxaHue kucnopoga (10,2+-1,0)% ob.

4.11.3. lNpoBeaeHne ncnbITaHN

4.11.3.1. [OTOBAT ra3oByl0 CMeCb 3ajaHHOro cocTaBa OTAEeNIbHO B peakLMOHHOM COCyae M B pecuBepe no
napumanbHbIM AaBNEHVUSIM KOMMOHEHTOB (P_K), BbluMcnsieMbiM no dopmyne (4).

B peakumoHHOM cocyae roToBAT ra3oByld CMECb C Takum pacyeTtoMm, 4Tobbl obliee OaBrneHue rasoBow
CMecy npeBblwano atmocdepHoe He meHee 4YeM Ha 50 klla. 3atem cbpacbiBaloT n3bbLITOMHOE OaBneHWe yepes
rasoaHanuaartop, onpeaenss npyM 3ToM cogepaHue Kucrnopona B peakuuoHHOM Cocyae.

B pecuBepe roToBAT rasoByld CMeCb C TakMMm pacdeTom, 4ToObl oOllee [aBneHve ra3oBOW CMecu
npesbiwano atmocepHoe He MeHee 4veM Ha 350 klMa. 3atem cOpacbiBaloT M3OLITOYHOE [OaBreHWe 4epes
rasoaHanu3aTtop [0 HayanbHOro AasrneHuws pacnbineHus (p_H), pasHoro (300+-10) kMa, onpegensas npu 3ToM



cofepxaHue kncnopoga B pecusepe. Pasnuume KOHUEHTpauum Kucnopoga B peakuMoHHOM Cocyae N pecuBepe He
[0MKHO npeBblwaTb 0,5% 00.

4.11.3.2. B3BewwuBatoT obpaseL uccrneayemoro BeLlectsa ¢ norpelHocTolo He 6onee 0,01 r n nomeltaoT
ero B oopkamepy.

4.11.3.3. YcTaHaBnmMBatoT Ha NynbTe ynpaBeHuUs NPOLOSIKUTENBHOCTL pacnbineHnss obpasua. BkntovatoT
WCTOYHMK 3aXKMUraHusi M Mo BbIXO4y MOCMEAHEro Ha PeXuMM pacnbinsaT obpasey, puKeupys npyu 3T0M U3MEHEHUe
JaBreHns B peakuMOHHOM cocyde W KoHedyHoe AaBneHue (p_K) B pecuBepe. [locne pacnbineHuss obpasua
onpegensitoT Maccy ocTaBLUErocsl B (hopkamepe HepacrbIfIEHHOIo BeLLeCcTBa.

4.11.3.4. OunwialT peakUMOHHbIN COCyAd OT OCTaTkoOB BeLlecTBa M NPOAYKTOB ropeHus. [MpogysatoT
peaKkuNOHHbIN Cocya, pecusep 1 TPyOOoNpoBOAbl BO3AYXOM.

4.11.3.5. TOBTOPSIIOT UCNBITAHUSA C Pa3NMYHBIMK MO Macce obpasuammn Uccneayemoro BeLecTea.

I'IpumeanMe. Ons noaTBepXXAeHNA NMiiaMeHHOro Xapaktepa B3pbiBa Mbliera3oBbiX cmecen, 6nmskux no
COCTaBYy K HMXKHeMnpeaesibHbIM, UCnblTaHNA NpoBOAAT B CTEKITIAHHOM COCy[e.

4.11.4. OueHka pesynbLTaToB
4.11.4.1. Mo pesynbTataM €OMHWYHOIO WCMbITAHUSA ONpPeaensioT Hambonblime 3HaYeHUs N3bbITOYHOrO
OaBrieHns B3pbiBa M KOHLEHTpaLuio nccnegyemoro BeLlecTsa BO B3BecH no popmynam:

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 aBrfeHus B3pbiBa UCCNeLyeMoro BellecTBa CTPOST KPUBYLHO
3aBMCUMOCTM LaBneHnsi B3pbiBa (p_B3p) OT KOHUEHTpauum BewlecTBa (po_s). Maccy obpasua, COOTBETCTBYIOLLYIO
HanbornbLleMy 13 MOMyYEHHbIX 3HAaYEHUN POB3pP, NPUHMMAIOT 33 ONTUMAarbHYIO (TUMWYHbIE 3HAYEHWUST ONTUMarbHbIX
Macc obpasua HaxogaTca B guanasoHe ot 1,5 go 5,0 r). Hambonbluee U3 NomnyvyeHHbIX 3HAYEHUA JaBrneHns B3pbiBa
NPUHMMAOT 32 MakcMMaribHOe JaBreHne B3pbiBa MCCegyeMoro BeLecTsa.



4114.3. 3a BenUUMHY HWKHEro KOHLIEHTPAUWOHHOrO npegena pacnpoCTpaHeHus  nnameHu
NbINeBO3ayLWHON CMEeCU UCCreayemMoro BelecTBa NPUHMMAIOT 3HAYeHWe KOHLEHTpauun po_S, COOTBETCTBYOLLEE
Aasnexuio B3pbiBa 50 klMa Ha ynomsaHyTon B N.4.11.4.2 3aBUCMMOCTH.

4.11.4.4. MuH1ManbHOe B3pbIBOOMNACHOE cogepaHue kucrnopoga (dm_02 ) onpegensioT Ha obpasuax
ONTMMarnbHOMW  Maccbl, COOTBETCTBYIOLLEN MakCMManbHOMY [aBreHuioo B3pbiBa (0.4.1.1.4.2), nyTem
NnocrneaoBaTenbHOrO YMEHbLUEHUS COAEPXXaHWUs KUCIopoda B rasonbliieBo3gylwHon cMmecu. 3a 3HadveHune cgum_02
NpYHUMaloT cpegHee apugmMeTnyeckoe OBYX KOHLEHTpaUMI KMCopoda B CMECH, pasnmyatomxca He bornee yem
Ha 1% 06., npn GonblweM K3 KOTOpbIX HabmogaeTca gaeneHne B3pbiBa cB. 50 klla, a NpyM MeHbLeM daBrneHue
B3pblBa He npeBsbiwaeT 50 klMa npu wecTukpaTHOM NOBTOPEHNN UCTLITAHUN.

4.11.4.5. 3HayeHMe MUHMMAnbHOM  dnNermMaTMsMpyrolen  KOHUEHTpauum  dnermatmMsatopa B
NbINeBO3ayLWHbIX cmecsx (hn_d), % 06. BbluMcnsoT no hopmyrne

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. Ecnu B npouecce UCMbITaHUW MbIEBO3QYLLUHbLIX CMECcen MakcMmaribHoe AaBrieHune B3pbiBa He
npeBbiwaeT 50 klMa, To nccnegyemoe BELECTBO MOXHO OTHECTU K B3pbIBOOGE30NaCHbIM TOMBKO MPU YCIOBUMU, YTO
OHO SIBNAETCSA TPYLHOTOPHUUM WM HEFOPHYMM MO pesynbTaTam onpeaeneHns rpynnbl ropodecTn. Ons roproumx
BELLECTB B TaKOM Crlydae pPEKOMEHAYEeTCs MPOBECTU WUCMbITAHUSA B KPynHOMAacLUTaOHOM B3pbIBHOWM Kamepe
BMECTUMOCTbI0O He MeHee 20 gM3 C MCMONb30BaHMEM WCTOYHMKA 3aKuraHusi GOnblUen SHeprm M MOLLHOCTM
(Hanpumep, NMPOTEXHUYECKOTO C 3anacom XMMUYeckon aHeprum He meHee 10 kx.).

4.11.4.7. CxognmocCTb 1 BOCNPON3BOAUMOCTbL METOAA ONpeaeneHus nokasatenen B3pbiBa NbineBo3ayLUHbIX
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. Ycnosust 1 pesynbTaTtbl UCMbITAHUA PErUCTPUPYIOT B NpoToKone, hopma KOTOpPOoro npusegeHa B
npunoxexHun 1.

4.11.5. TpeboBaHusa GesonacHocTH

Mpy MCNbITaHUSIX PeakUMOHHbIV COCYyA criedyeT ycTaHaBnmBaTb B cneumanbHoM Lwkady, o6opyaoBaHHOM
BbITSDKHOW BeHTUnsAumen n obecnedmsatolem Ge3onacHOCTb onepatopa B Cryyae paspylieHVs peakuMOHHOro
cocyaa.

B npouecce noarotoBkM 06pa3uoB AN WUCMbITAHUSA CrnegyeT NPUMEeHsITb MHAMBWMAyanbHble cpeacTsa
3awumThl, Boibpaemble B COOTBETCTBUM CO CBOMCTBAMMU UCCNEAYeMOro BeLlecTsa.

Paboyee mecTO onepatopa [OOJPKHO YOOBMETBOPATL TpeboBaHuMsiM anekTtpobeszonacHoctn no MOCT
12.1.019 n caHuTapHo-rurneHndecknm TpedosarHmam no NOCT 12.1.005.

4.12. MeTog aKCMepUMEHTanNbHOIO onpeferneHvs TemnepaTypHbIX NpeaenoB pacnpoCTpaHeHUs niaMeHu
Nno NapoBoO3AyLUHLIM CMECSAM

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

NONMMEPU3YIOLLIMXCS NPU HarpeBaHUM, rmaponm3yLWLMXca U BbICTPO OKUCTISIIOLLMXCS XKUAKOCTEN, a Takke CMeECEWN,
copepxalmx 6onee 40% Boabl.

4.12.1. AnnapaTtypa

MpuGop Ons onpedeneHust TemnepaTypHbIX NpederioB pacnpocTpaHeHus NilaMeHn BKMoyaeT B cebs
criegyrowne aneMeHThbI.

4.12.1.1. PeakuuoHHbIhi 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 — peakuMOHHbIN coCcya:

2 — 3axurawowee yCcTpOMCTBO;
3 — cbpockoii knanaH;

4 - TepMO3NEeKTPU4HECKUN
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4.12.1.2. 3axvratowiee YCTPONCTBO, BblpabaTbiBatollee WUCKPY MOLUHOCTbi (6+-1) Ik 3a 1 c npu
paspsigHOM NPOMEXYTKe Mexay anektpodamu (5+-1) MM. QnekTpoabl 3aXuraroLLerocsi yCTpoMUCTBa BbIMOSHEHbI B
BMAE KOHYCa W pacronoXeHbl B LEHTPE NapoBO34yLLUHOro NPOCTPaHCTBa.

Mpumeyanme. [ns BellecTB, KOTOpble He BOCMMIAMEHHATCA OT WCKPOBOMO WCTOMHUKA 3aXKUraHus,
NPUMEHSAIOT cnuparnb M3 HUXPOMOBOW MpoBorioku gnametpom 0,3 MM u anuHon 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 UCCrneayeMom XUOKoCTM U NapoBO3AYLLHOW CMECH.

4.12.1.4. TepmocTar, obecneunBaroLmin pabodyto Temnepatypy oT muHyc 50 go 300°C.

4.12.1.5. YcTponcTBO ANd NPOAYBKN peakLUUOHHOro cocyaa BO3QyXOM.



4.12.2. MNoarotoBka K UCMNbITAHUSM

4.12.2.1. YcraHaBnMBalT COOTBETCTBMNE UCCNEQYEMOW XUAKOCTU NAcnoOPTHbIM AaHHbIM.

4.12.2.2. PaccunTblBaloT MpeaBapuUTensHO TemnepaTypHble npefensl pacrnpoCTpaHeHUs nnameHn no
dopmynam, npuBeaeHHbIM B NpUNoxeHnu 6.

4.12.2.3. B 3aBMCMMOCTM OT pacyeTHbIX 3HA4YeHW TemnepaTypHbIX MNpedenoB BbiOvpatoT pabouyto
TemnepaTypy Ans TEPMOCTaTUPOBAHMS PEaKUMOHHONO COCyda C WCCNedyeMon XuakocTeto. [Ans nepsoro
UCnbiTaHWs B TepmocTaTe yCTaHaBMMBAKT TemnepaTtypy, KoTopas OOSbKHa ObiTb NPV OMpederneHuM HWDKHEro
npegena MeHbLUEe ero pac4yeTHOrO 3HAYEHWS U 3HAYEHNUsT TeMMNepaTypbl BCMbILWKY B 3aKpbITOM TUrme 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 un3
rOPrioBUH YCTaHaBNNBAKT MCKPOBOW UCTOYHUK 3aXKMUraHusi, MICKPOBOW NPOMEXYTOK KOTOPOro AOSMKEH HAxXoaUTbCs B
LEeHTpe NapoBO3AYLUHOMO NpoCTpaHcTBa. Bo BTOPYH roprnoBuHy yCTaHaBnUBAKT ABa TEPMOINEKTPUHECKUX
npeobpasoBatens Takum obpasom, 4Tobbl pabounii cnar OAHOro U3 HUX HaXoQWUNICA B LEHTPE Cros XXMAKOCTU, a
pabounii cnam ppyroro - B LEHTpe MNapoBO34YLUHOrO NPOCTpaHCTBa. TpeTbs rOpfioBMHA CRyXUT gns cbpoca
n30bITOMHOIO AaBreHMs 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 COCYA C WCCNeayemMon XMAKOCTbIO
TEPMOCTaTUPYIOT B TedeHne 12 - 15 MUH Ans yCTaHOBMNEHUS TEPMOAMHAMNYECKOTO PABHOBECUS MEXAY XUAKOW 1
napoBol asamu. [Npu aToOM TemnepaTypbl XMAKON U NapoBon a3 AOMMKHbI CTabUNM3NPoBaTLCs, @ 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 UCMNbITAHNS Ha pacnpoCTpaHeHUe NnameHn OLEeHUBAKOT BU3yarbHO UMW C MOMOLLbIO
fartyuka.

3a BocnnameHeHne NPUHMMAOT PacnpoCTpaHEeHWe MMAaMeHU Mo NapoBO3OYLUHOW CMECU OT UCTOYHMKA
3aXuraHnsi O BEPXHEN YacTu peakuMoHHOro cocyaa.

4.12.3.4. Ecnu npu nepBoM WCMbITAHWM Ha BOCMMAMEHeHMe MOomfy4vyeH oTpuuaTenbHbld pesynbraT, To
crnegywllee UCnbiTaHWe NPOBOAAT Npy TemnepaTtype, yBenM4eHHon He 6onee Yem Ha 5°C anst HUXKHero npegena u
YMEHbLLUEHHOW He Boree 4YeM Ha 5°C gnsi BepxHero npegena.

4.12.3.5. Ecnn npy nepBOM WCMbITAHUM Ha BOCMIAMEHEHWE MOfyYeH MONOXUTENbHbIA pe3ynbraTt, TO
cnegytollee UcnbiTaHMe NPOBOAAT NP TemnepaTtype, yMEHbLUEHHOW HE MeHee YeM Ha 5°C ansa HWxHero npegena
N yBENMYEHHOM He MeHee YeM Ha 5°C ansi BepxHero npegena.

N3meHsaa Temnepatypy mMccnenyemMon XXMOKOCTU, HaxXoOdaT ABa TakMX 3HA4YeHUs TeMnepaTypbl C pasHuLen
He 6onee 2°C, npu 0gHOM 13 KOTOPbIX MPOUCXOAMT BOCMNaMeHeHVe, a Npyu Apyrom - OTKas.

4.12.3.6. MNocne kaxgoro UCnbITaHUA Ha BOCMNaMeHeHMe He3aBUCMMO OT ero pes3yrnbTaToB pPeakUMOHHbIN
cocyn npoayBalT BO3AyXOM, obecneuyvBasi KpaTHOCTb OOMeHa BO3gyxa B MapoOBO3AYLUIHOM 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 6esonacHoCTn

Mpubop Ans onpegeneHns TemnepaTypHbIX MNPedenoB  pacnpoCTpPaHEeHWs nnameHu crnepyet
yCTaHaBnuBaTb B BbITSXXKHOM Lwkady. Paboyee mecTo onepatopa [OMKHO YOOBMAETBOPATb TpeboBaHUAM
anektpobesonacHoctn no NOCT 12.1.019 n caHuTapHo-rurmeHnyeckmm TpedosaHuam no MOCT 12.1.005.

4.13. MeTop aKCnepuMMeHTarnbLHOro onpeaeneH1s TeMmnepaTtypbl TeHUs TBepAbIX BELLECTB U MaTepuarnos

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 uccrnegyemoro Belectsa (Mmatepuana) maccon (3,0+-
0,1) r. OBpasubl SAYEUCTbIX MaTeEpMarioB OOIDKHblI MMETb UMnNuHApudeckyto dopmy anametpom (45+-1) mm; B
obpasue genarT CKBO3HOe OTBepcTMe anameTpom (20+-1) MM CcO cMelleHneM OT LeHTpa Ha (3,5+-0,2) mMm ansi
BBOJA rOpEriku.

lMneHoYHble M NNCTOBbIE MaTepuarnsl HabupatloT B CTONKy AvameTpom (45+-1) mm, HaknagblBas criov Apyr
Ha apyra 4o AOCTMKEHUS yKa3aHHOW Maccehbl.

4.13.2.2. MMepen ucnbiTaHMem 06pasLbl KOHOULMOHMPYIOT B cOOTBETCTBUM C TpeboaHuamu [OCT 12423
UNN TEXHUYECKNX ycrioBuir Ha matepman. Obpasubl 4OMMKHBI XapakTepusoBaTb CpedHue CBOWCTBA MCCneayemMoro
BellecTBa (Matepuana).

4.13.2.3. B 3aBucumoctM OT obbema obOpasua onpefenstoT C MOMOLLbK LWAabMoHOB M huKeupyoT
NoNoXeHe KOHTENHepa BHYTPY KamMepbl U pacCcTosiHME MexXy ra3oBoW roperko 1 NoBeEPXHOCTbI0 obpasua.

4.13.2.4. la3oByl0 ropernky B JaHHOM MeToAe MCMNOMb3YIT Kak Maructpanb Ans NPUHyaUTENbHOW nofayv
BO3ayxa Ha obpasey. [1ns 3T10ro HE0H6XO0AMMO BKITHOUUTE MUKPOKOMMpeccop, obecneunBarolmin pacxoq Bosayxa 0,7
n x MmnH(-1) 1 NOMHOCTBIO OTKPbLITH BEHTUINb 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 peakumMoHHON Kamepbl AepXaTtenb C KoHTenHepoM. 3a Bpems He Gonee 15 ¢
nomeLatoT obpaseL, B KOHTENHEP M BBOAAT €ro B peakuMOHHYI0 kamepy. OnyckaloT BHYTPb peakuMOHHOW KaMepsbl
roperiky.

4.13.3.3. Ecnu npu Temnepartype ucnbiTaHus obpasel TneeT (Habniogaetcs cBeyeHue) Gornee 5 ¢, TO
UcnbITaHWe NpekpaLlaoT, KOHTEMHep U3BMNeKalT 13 KaMepbl U 0CBOOOXAalT OT NPoAyKToB TneHusi. Cneaytollee
ucnbiTaHWe C HOBbIM 0Opa3LIOM NPOBOAAT NpU MeHbLLEN TeMnepaType (Hanpumep, Ha 50°C MeHbLue).

Ecnn B TeuyeHne 20 MuH obpasey, He TreeT, UCMbITaHWe NpeKpaLlaloT U B NPOTOKONE OTMEeYalT OoTKas.
MeTogoM nocriefoBaTtesfibHbIX MPUONVXKEHUA ONMpedensioT MUHUMAIbHYIO TemnepaTypy, Npu 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 6onee yem Ha 10°C, npu ogHOM U3 KOTOpbIX HabmogaeTca TneHwe Tpex obpasuos, a npu
apyrow - Tpu otkasa. NonyyeHHOe 3Ha4YeHne TemMnepaTypbl OKPYrAsT C TOYHOCTbIO Ao 5°C.

4.13.4.2. CxogumocCTb MeToAa npu JoBeputensHon BepoaTHOCTU 95% He gorkHa npesblwaTs 7°C.

4.13.4.3. Bocnpon3BoaMMOCTb MeToda Npu AOBEpUTENbHOM BepoATHOCTM 95% He AomkHa npeBbllaThb
20°C.

4.13.4.4. YcnoBusa 1 pesynbTaTbl UCNbITAHUW PErMCTpPUPYIOT B NpOTokone, doopMa KOTOporo npueefeHa B
npunoxexHuu 1.

4.13.5. TpeboBaHunsa 6esonacHocTn

Mpubop ans onpegeneHus TemnepaTypbl TNEHUS cnegyeT yCTaHaBNMBaTh B BbITSXXHOM LwiKkady. Pabouee
MECTO oneparopa [OJPKHO YOOBMNEeTBOpPATb TpeboBaHMaAM anekTtpobesonacHocty no NOCT 12.1.019 n caHuTapHo-
rurneHmnyeckum Tpebosannam no MOCT 12.1.005.

4.14. MeTog aKCNepMMEHTanbHOro onpeaeneHns KUCNOpPOAHOIo NHAEKCa NnacTmace

MeTog, NnpMMeHMM ANs UCTMbITaHMSA NacTMace, B TOM YNCIe SYEUCTbIX MNAOTHOCTb0 He MeHee 100 K X M(-
3), a Takke nnacTMacc B BUAe MMAEeHOK M NIMCTOB TomnwuHon He 6onee 10,5 MM, 3a UCKNOYEHMEM MaTepuarnos C
BonbLuon ycaaKkow Npu BLICOKMX TemnepaTypax.

MeToa NpMMEHSIOT B CEPTUDMKALIMOHHBIX U apOUTPaXKHbIX LEensiX 4Nns CPaBHUTENbHOW OLEHKWN FOpYeCcTU
nnactMacc B onpeaeneHHbIX KOHTPONMPYeMbIX YCIOBUSX.



Mpu pa3paboTke nnacTMacc MOHMXEHHOW roptoyvecTV OOoMnyckaeTCcs UCNOoNb30oBaTb MeTon onpefeneHus
kncropogHoro nHgekca no NOCT 21793.
4.14.1. Annaparypa.

YcTaHoBKa AN onpeaeneHnst KUCNopoaHoro nHaekca (4ept.15) BkroyaeT B cebs crneaytolime aneMeHTb.

%

1 — BEeHTUNb NpeABapUTENIbHOW pPeryiMpoBkn; 2 — BEHTUJ1b TOYHOM
perynupoBku; 3 — cmecutenn; 4 — pacxogomep; 5 — peakunoHHas
Kamepa; 6 — pepxarens o6pa3ua; 7 — KMCNOpOAHbIA aHanu3aTop

YepT. 15

"YepTex 15"

4.14.1.1. PeakumoHHas kamepa, npeacraensiowas coborn TEpMOCTONKYIO NPO3payHyto TpyOy BHYTPEHHUM
AnameTpom He meHee 70 MM 1 BbICOTOM He MeHee 450 MM, yCTaHOBNEHHas BEPTUKaNbHO Ha OCHOBaHUMN.

Ha QHo kamepbl MOHTUMPYIOT MpucnocobrneHve Ans paBHOMEPHOro pacnpefeneHns rasoBon CMecH,
cocTosilee, Hanpumep, U3 CTEKMNSAHHbLIX MW MeTannMyeckmx LWapukos avameTpom 3 - 5 MM, NMOMELLEHHBIX CIoeMm
BblcoTon 80 - 100 MMm.

4.14.1.2. [epxatens ob0pasua ANa 3akpenneHuss ero B BePTUKANbHOM MONoXeHun B Tpybe.
PekomeHayeTcst NpUMEHATBL: A1 XKeCTKMX 06pasuoB - ManeHbK1e Krnewm, 3akpennsowmne obpasel, Ha paccToAHUN
He MeHee 15 MM OT camol HWXHEN ropsilen Touku obpasua; Ans rmbkux obpasuoB - pamKy, MapKMpOBaHHYHO
cornacHo n.4.14.2.3 (4ept.16).

Bce getanu gepxartens He OMMKHbl MMETb OCTPbIX KPOMOK Ans fyyllero 00TeKkaHusi ra3oBbIM NMOTOKOM.
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4.14.1.3. MeTannuyeckoe npoBosiodHOE CMTO paamepom s4deinkn 1,0 - 1,6 MM, NOMeLLLEHHOE Hag Lapukamm
ONd ynaeBnvBaHWsa nNagaroLmx YyacTuL.

4.14.1.4. bannoHbl C ra3o06pa3HbIMK KNCITOPOAOM M a30TOM (YMCTOTa KOTOPbIX AOIMKHA ObITb HE MeHee
98%) Mnun ¢ oYULLIEHHBIM BO34YXOM Mpu KOHUEHTpauun kucropoga 20,9% ob.

Ecnn pesynbtatbl MCNbITaHWMA 3aBUCAT OT BMAXHOCTW rasoB, TO BMAXHOCTb KaXQdoro rasa He [OSKHa
npesbiwatb 0,1% macc.

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

4.14.1.6. Cpeacrtea U3MepeHUs U KOHTPOIS KOHLIEeHTpaLnMM KUCropoaa B ra3oBov CMeCcU C NOrpeLlHoCTbo
He 6onee 0,5% 06. n perynnpoBkK KOHLEHTpauUuu ¢ norpeluHocTbio +-0,1% 06.

PekomeHayeTCcsl MpUMEHsITb: wronbyvatble KrnanaHbl Ha JMHUAX OTAENbHbIX Fa30B M CMECU rasoB:
napamMarHWTHbIA  KUCIIOPOAHbIA aHanuaaTop Ans HenpepbiBHOro otbopa npobbl cMmecu; rpagyvpoBaHHbIE
pacxogoMepbl (pOTameTpsbl); rpagyMpoBaHHble AnadparMbl C MAHOMETPaMMU.

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

4.14.1.8. CekyHOoMep C NOrpeLlHOCTbI0 3mepeHns He 6onee 1 c.

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

4.14.1.10. MpoBepKy NpaBUNBHOCTU paboTbl YCTAHOBKM KOHTPONMUPYIOT Kaxable 6 Mec, a Takke nocrne
ONMTENBHOWM ee OCTAHOBKM UIU MPUW NOSyYeHNM COMHUTENbHBLIX pe3yrnbTaToB. MepeyeHb CTaHAAPTHBLIX MaTepunanos
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 o6pasLoB
414.21. [Ona wucnblTaHMa MpuMeHsloT He MeHee 15 o6pasuoB. Pasmepbl 06pasuoB  OOMKHbI
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 Pa3JSIN4YHbIX pa3MepoB, HECOMOCTaBNMBbI.

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 TMMoB 1 - 4 HAHOCAT MeTKM Ha paccTosiHM 50 MM OT KOHUa obpasua, BCTynatoLLero 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 MaTepyarnioB 3anucbiBaloT PacronoXeHne 1 opueHTauuno obpasuos B
3aBMICMMOCTU OT OCEWN aHU30TPOMNMUM.

4.14.3. lNpoBeaeHne ncnbITaHUn

4.14.3.1. Ecnu HeT gpyrux ykasaHuni, obpasupl nepen MChnbiTaHNEM KOHOMLMOHUPYIOT He MeHee 88 4 B
ctaHgapTHom atmocchepe 23/50 no NOCT 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 HeobxoaumocCTu annapatypy kannbpytoT cornacHo n.4.14.1.10.



4.14.3.5. HavanbHylo KOHUEHTpaUMIO Kucrnopoda BblbupaloT Ha OCHOBe onbiTa paboTbl ¢ Matepuanamu,
aHanormyHbIMKN nccnegyeMomMy. B npoTMBHOM criyvyae oguH M3 NPUrOTOBMEHHLIX 00Pa3LOB CKUralT Ha BO3AYXE U
HabnoJaloT 3a ropeHrMeM. YCTaHaBNMBatoT HavarnbHY KOHUEHTpauuo kucnopoga: okorno 18% o6., ecnu obpaseu
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 MOSMOXEHWUN B AepXXaTene B LeHTPEe KOJNTOHKU Tak, YToObI
BEPXHWUI Kpaw obpasLa Haxoguncs Ha paccTosiHum He meHee 100 MM OT BEPXHErO Kpasi KOFIOHKMW.

4.14.3.7. lNMpunbopbl ANs n3MepeHnUst OaBnNeHNst U pacxoda ra3oB PErynmpyoT Tak, YTOObl ra3oBbli NOTOK B
KonoHke npu temnepaTtype (23+-2)°C ¢ 3agaHHOM KOHLUEHTpauuen kucnopogda nmen ckopoctb (40+- 10) mm x c(-1).

4.14.3.8. CncteMy npogyBaloT rasoBol cmecbio He MeHee 30 C nepef UCNbITaHUEM U MOOOEPXKMBAOT
KOHLIEHTPaLUUIO KANCNopoaa NOCTOSTHHOWM A0 KOHLA MUCMbITaHWS.

4.14.3.9. 3axuraHme obpasLoB NPOBOAAT B 3aBMCMMOCTW OT Tuna obpasuoB NO OAHOMY M3 CriefyHoLmX
BapuaHTOB.

BapwuaHT A (ons obpasuos Tuna 1 - 4).

MoaBoasAT camMyto HWXKHIOK YacTb MiaMeHWU Fopenky K BepXHeW ropu3oHTanbHOW noBepxHocTM obpasua,
MeOJIeHHO nepeMellas Tak, YToObl NnaMsi NOKPLIBAro ee MONHOCTLIO U He Kacanoch BepTUKanbHbIX MOBEPXHOCTEN
unu rpaHen obpasua. AnuTtenbHOCTb BO3AENCTBUSA nnameHu Ha obpasey coctaengetr 30 € C KOPOTKMMM
nepepbiBamn Yepes kaxable 5 c. ObpaseL, cumTaloT BOCNaMeHeHHbIM, e Nocne o0TBoAa ropersku Yepes 5 ¢ Bes
€ro BEPXHSIS YacTb ropuT.

BapuwaHT b (ans obpasuos Tuna 5).

HaknoHs0T 1 NoaBoAaT ropernky Tak, YToObl BbICOKOTEMNEPATypHasi 30Ha NMamMeHn NOKpbIna BEPXHIOW U
BepTUKarnbHble NoBEepXHOCTU obpasua no AnvHe okono 6 MM. [nuTenbHOCTb BO3OEWCTBMS NnamMeHn Ha obpasey
coctaBnseT 30 C ¢ KOPOTKMMM NepepbiBaMyn Yepes Kaxable 5 ¢ unu 0o MOMEHTa, Korda ropeHue A0oXOoouT 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 BO30OHOBSIETCs1 B TedeHre 1 ¢, TO, BbIKMIOUMB CEKYHOOMED,
onpegensitoT BpeMS ropeHUs U U3MepSIOT MakCuMarnbHyl ANMHY cropeBLler Yactu obpasua.

Ecnn xoTta Obl 04MH M3 yKasaHHbIX NokasaTtenen ropeHus obpasua npeBOCXOAMT NpuBedeHHble B Tabn.12
KpuTepum, TO pesynbTaT 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 ucnblTaHNS OTMEYalOT NMPoLEeCcChl, COMPOBOXAatoLLMe ropeHne, Takme Kak, Hanpumep,
nageHue yacTuu, obyrnMBaHme, HEpaBHOMEPHOE FoOpeHne, TNeHne.

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

B cnyyae HeoOXOOUMOCTM OYULLIAOT MOBEPXHOCTM TFOPESiKM M Kamepbl, CUTO WM npucnocobneHve ans
pPaBHOMEPHOIO pacnpeaeneHns ra3oBon CMecu.



4.14.3.14. Tlpn wucnbiTaHUM nocnegytowero obpasua BbIOGUMPAKOT KOHLEHTpaUUIo Kucnopoda Takuwm
obpasom, 4To:

YMEHbLUAKT KOHLEHTpaUMIO KMCnopoda, ecnu ans npegblgywero obpasua 3anucad X, Unu yBenuunmsaroT
KOHLIEHTpaUuIo Kncnopoaa, ecrnv 3anucat 0.

4.14.3.15. [Ina onpegeneHus npeaBapuTENbHOW KOHLIEHTpaLUUKU KMcnopoaa NoBTOPAOT 3Tanbl, yKka3aHHble
B nNn.4.14.3.6 - 4.14.3.14, NpoM3BOMbHO W3MEHAS MPU 3TOM KOHLIEHTpauuilo Kucropoga A0 NofyyvyeHus napbl
KOHLIEHTpaUun, oTnnyaroLmxcs Apyr ot apyra He 6onee yem Ha 1%, Npu O4HOM M3 KOTOPLIX MOJTyYeH pesynbtaTt X.
M3 aTon napbl BbIOMPAOT KOHLEHTpaUMIo, 4SS KOTOpOoW nosyyeH pesynbtart 0.

MpumeyaHus:

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

2. KoHueHTpaumsa kucnopoaa, Anst KOTopow 3anmncaH X, AOfMKkHa NpeBblaTh KOHUEHTpauUuo, Ans KOTopon
3anucaH 0.

4.14.3.16. WcnbiTbiBatoT oavH obpasel, NOBTOpPSAS 3Tanbl, yka3aHHble B N.4.14.3.6 - 4.14.3.13, npwu
onpeaeneHHom no 0.4.14.3.15 BennMynHe KOHLEHTpaUmm KACIIOpoAa 1 3anucbiBatoT pesyrbTar.

4.1.4.3.17. 3atem, BbIOMpas naMeHeHust KoHueHTpauui kucnopoga (d), paBHble 0,2% 06., ucnbiTbiBaOT
psg obpasuoB, MOBTOPsi 3Tanbl, ykasaHHble B nn.4.14.3.6 - 4.14.3.14, po nonyyeHuss NepBOro pesyrnbraTta,
NPOTUBOMONOXHOIO norydeHHomy B n.4.14.3.16.

4.14.3.18. VcnbiTbIBalOT eLLe YeTbipe obpasua cornacHo nn.4.14.3.6 - 4.14.3.14, nopoepxuas npu atom d
= 0,2% 06. n 3anucbiBasd KOHLUEHTpaUMM KUcropoda v pesynbTaTbl. 3anvcbiBaloT KOHLEHTpaUMIo Knucnopoga Ans
nocnegHero obpasua (C_k) 1 BbIYUCASIOT BENUYNHY KUCITOPOAHOIO MHAOEKCA.

4.14.4. OueHka pe3ynbTaToB

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 OKPYIMSOT 40 OECATUYHOIO 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 oteeT 0 1 cornacHo N.4.14.3.17 NpOTUBOMOJSIOXHbIA OTBET
Oyzet X, 13 rpadbl 2 Tabn.13 BbIOMpalOT CTPOKY, ANst KOTOPOW NocreaHne YeTbipe CMMBOSA 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 umcrno cumeorioB 0 B CTpOKE a COOTBETCTBYET umcry oTBeToB 0, NOSyYeHHbIX Mo
nn.4.14.3.16 n 4.14.3.17; ecnvn ans ucneityemoro no n.4.14.3.16 obpasua nony4yeH oteBeT X 1 cornacHo n.4.14.3.17
NpOTUBOMNONOXHBLIN oTBeT ByaeT 0, M3 rpadbl 6 Tabn. 13 BbLIGMpaKOT CTPOKY, ONA KOTOPOW nocnegHue 4veTbipe
CMMBOMa WAEHTWYHbI OTBETaM, nonyveHHoiM Mo n.4.14.3.18. KoacpdmumeHT K onpepensiior Ha nepecevyeHum
[aHHOWM CTPOKU M ofHOW M3 rpad 2 - 5, Anst KOTOPOWM YMCNO CUMBOSIOB X B CTPOKe 6 COOTBETCTBYET YMCIY 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 pesynbraT UCMbITAHMUA MPUHUMAIOT 3HAYEHUE KUCITOPOOHOrO MHAEKCA, ONPeAeneHHoro no nmn.
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 MeToda npu JoBepuTtensHon BepoAaTHOCTU 95% He gorkHa npesbliwaTb 0,5% o6.

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

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

4.14.5. TpeboBaHunsa 6e3onacHoCcTn

YCTaHOBKy AMis onpedeneHnss KUCIOPOAHOro MHAEKca criedyeT noMellatb B BbITSKHOM LIkad unv nog
BbITSXKHOW 30HT, 0b6ecneymBaloLmii yaaneHue ra3oobpasHbix NPoayKTOB ropeHnst 6e3 N3MeHeHMs CKOPOCTM MOToKa
B peakuuMoHHoW kamepe. Paboyee wMecTO onepaTopa [OJPKHO YAOBMNETBOPSTb CAHUTAPHO-TUIMEHNYECKUM
TpeboBaHuam no NOCT 12.1.005.

4.15. MeToA aKkcnepvMeHTanbHOro onpegeneHns CoCoOBHOCTY B3pbiBaTbCA Y FOPETb NPU B3aMOAENCTBUM
C BOOOW, KNCNOPOAOM BO34yXa U ApYrMMy BellecTBamMm

4.15.1. Annapatypa

AnnapaTtypa, npumeHsemas Onsi onpederneHns CcrnocoOHOCTM BeLeCTB B3pbIiBAaTbCA W TOPeTb Npwu
B3aMMOAENCTBUM C BOAOW, KUCIIOPOAOM BO3AyXa W APYr C APYroM BKMoYaeT B cebs crneaytolmne anemMeHTsl.

4.15.1.1. TepmocTaT (3NEKTPUYECKUA CYLUUNbHBLIN LIKad) BMECTUMOCTbIO He MeHee 2 M3 C
TEPMOpPETYNATOPOM, MO3BOMSIOWMM NoAaepKMBaTh 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 cocyabl M3 KOPPO3MOHHOCTOMKOro maTtepuana (Hanpumep, dapdopoBbie TUMMK
anameTpom 50 mm).

4.15.2. lNpoBegeHne ncnbiTaHnn

4.15.2.1. YcTaHaBnMBalT COOTBETCTBME UCCNEAYEMbIX BELECTB NAacnopTHbIM AaHHbIM.

4.15.2.2. TpegBaputenbHble WCMbITAHUS BeLWECTB Ha CnocobHOCTb B3pblBaTbCA W ropeTb Mpu
B3aMMOAENCTBMN ApYr C APYrOM MPOBOAAT NyTEM KOHTAKTa Kannu, Kpuctannumka unm Hebomblioro Konmuyectea
nopoLLKoobpasHoro BeLlecTBa C TakMM e KONMMYEeCTBOM APYroro BellecTBa WUNu nogadyen HecKorMbKUX Kanernb
O[HOrOo BelllecTBa Ha n3bbITo4MHOE KonM4yecTBo (4o 1 cm3) apyroro BeLlecTsa.

Ecnu npu 3aToM nponcxoamnt aHepruiyHoe B3anmoaencTeme (B3pblB UMM CaMOBOCMIaMeHEHWE) BELLECTB, TO
Takve BEeLLEeCTBa SIBMSKTCS HECOBMECTUMbBIMMU.

4.15.2.3. Ecnv npu KOHTaKTe MarnbIX KONMYECTB BELLECTB He MPOMCXOAUT akTUBHOIO B3aMMOAENCTBUSA, 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 unccriegyeMbiX BeLLECTB MOMELAlT B OTAESIbHble PEeaKLMOHHble  COocyapl,
yCTaHaBMUBAKOT UX B TEPMOCTAT C 3aJaHHON TEMMNEPATYPO UCTbITAHUSA 1 BbligepxmBatoT B TedeHne (40+-10) muH
0O BblpaBHMBaHWS Temnepatyp MWccnegyembiX BewecTB W paboyen 30HbI TepMocTaTa (oueHuMBaeTcst Mo
NMoKasaHUaM TEepMO3IEKTPUYECKMX npeobpasoBaTtenen: [Ba M3 KOTOPbIX WM3MEPSANT TemnepaTypbl B LEHTpe
0bpasuoB nccnegyemMblix BELLECTB, TPETUI - TEeMNepaTypy paboyen 3oHbI TepmocTaTa).

4.15.2.5. 3a Temnepartypy MUCNbITaHUA NPUHUMALIOT MOKa3aHUA TEPMO3NEKTPUYECKOro npeobpasoBaTens,
namepsioLLero tTemnepaTypy paboyen 3oHbI TepMocTaTa.

4.15.2.6. MNocne BbipaBHMBaHWA TemnepaTyp obpasuoB M paboyen 30HbI TepMocTaTta, pasHuua Mexay
KOTOpbIMUW He JOIMKHA npeBbiwartb 3°C, cMelmBaloT nccnegyemMble BeLWECTBa B OAHOM U3 peaKLMOHHbLIX COCYL0B.

4.15.2.7. VicnblTaHne BELLECTB Ha CNOCOOHOCTb B3pbIBAaTLCA M TOPETh NPV B3aMOAENCTBMN APYr C APYTOM
ONNTCS HEe MeHee 2 4.

4.15.2.8. [1na kaxgon cMecu NpoBOAST NO TPy UCMbITaHWUS NpK Kaxkaon ns temnepatyp: 25, 50 n 100°C.

TemnepaTtypa MCMbITaHUs He OOMKHa OblTb paBHOW TemnepaType M3MEHEHMWSI arperatHoOro COCTOSIHWSA
BeLlecTBa.

4.15.3. OueHka pesynbLTaToB

4.15.3.1. Ecnn 3a Bpems He MeHee 2 4 TemnepaTtypa CMeCu B KaXK4oM MCMbITaHnn yBenmuutca He 6onee
YeMm Ha 5°C, TO BellecTBa CYATAIOT COBMECTUMbBIMU C TOYKM 3pEHUS MoXKapHOW 6esonacHOCTU U AonyckaeTcs MX
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 ONpeaensitoT YCrnoBus TemnnoBoro
CaMOBO3ropaHusl JaHHOW CMECMU.

B cnyyae BbISBNEHUS CMOCOGHOCTM [OaHHOW CMECcU K TEennoBOMY CaMOBO3TOPAHWMIO  CUYATAKT
HeJOoNyCTUMbIM COBMECTHOE XpaHeHUe nccnegyemMbix BELLECTB.

4.15.3.3. Ycnosusa u pesynbTaTtbl UCMbITAHUA PErMCTPUPYIOT B NPOTOKONe, doopMa KOTOpOro npuBedeHa B

npunoxexHun 1.



4.15.4. TpeboBaHusa 6esonacHoOCTU

B3anmMopencTBme HeKOTOPbIX BELLECTB MOXET ObiTb OYypHbIM WM Aaxe B3pbIBOOMACHbIM, MO3TOMY MNpu
NpPOBEAEHUN NCMbITAHUI HeoOXxoaMMo cobntogaTb 0coby0 OCTOPOXHOCTL U PYKOBOACTBOBATLCS COOTBETCTBYHOLLEN
[OKyMeHTaumMen no TexHuke 6e30nacHOCTH, YTBEPXKOEHHON B YCTAHOBIIEHHOM NOpsiaKe.

TepmocTaT criegyeT YycTaHaBnMBaTb B BbITSXXHOM wWkady. Paboyee MecTto onepatopa [OJPKHO
YyAOBNETBOPSATb CaHUTapHO-TMrneHndecknum Tpedosanmam no FOCT 12.1.005.

4.16 MeToa aKkcnepMMeHTasnbHOro onpeaeneHns CKOPoCTU BbIrOPaHUS XXUAKOCTEN

MeTon He MPUMEHMM AN UCTBbITAHUS XUOKOCTEN C KMHEMAaTUYEeCKOn BsA3KocTbio bonee 1,5 x 10(-3) M2 X
c(-1) npn 20°C, naBneHmem HacbllLeHHOro napa 6onee 19,9 klMa npu 20°C, a Takke XnakocTen, odpasyroLmnx Ha
NMOBEPXHOCTU NpU ropeHnn TBepable NpoayKThl peakuuu.

4.16.1. Annapatypa

YcraHoBKa Ansi onpefeneHnss MacCoBOM CKOPOCTU BbIrOpaHus XuakocTten (4ept.17) BknoyaeT B cebs
cnefyroLmne anemMeHTbl.
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1— OCHOBaHMe; 2 — Gnok ropenok; 3 — ropesika; 4 — ceTdaroe orpaxaeHne; 5 — Tenno-
CONWPYIOLWWIA 3KPaH € NepenBUXKHBIMUY LUTOPKaAMKW; 6 — ypoOBHEMep; 7 — 3anpaBoYHas eM-
KOCTb; 8 — BepxHas kpbiwka; 9 — BuHT; 10 — wryuep: 11, 18 — ruGkwe wnanru; 11 —
nameputensHbin 6nok; 13 — Tpy6ka; 14 — cmoTpoBoe okHo; 15, 19 — crakaubl; 16 — Tpex-
X0A0BON KPaH; 17 — HUXXHAA KPbILKA
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"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, TONWMHON CTEHKM
0,5 _-0,1 MM, BbINOMNHEHHbIX 13 cTanu Mapkn 12X18HIT no NOCT 5632.

4.16.1.2. brnok ropenok, Cnyxawun ang 3akpenneHus ropenku B pabodem nonoxeHuu, cbopa nponutomn
XWOKOCTU B CTakaH M YCTAHOBKWN CETYATOro orpaxaeHusl.

4.16.1.3. Cetyatoe orpaxgeHue Bbicoton (300+-2) mm 1 gnametpom (200+-2) MM, MU3rOTOBIIEHHOE U3
MEeTannnM4yeckon ceTkn ¢ pasmepom sideek ot 0,25 go 0,50 mm, npeaHasHayeHo AN UCKIKYEHUA BO3OENCTBUSA
NOTOKOB BO3JyXa NPUTOYHO-BbITSXKHOW BEHTUNALUM Ha NPOLECC rOpeHUs.

4.16.1.4. 3anpaBoyHas eMKOCTb BblCOTON 250 MM, BHYTPEHHUM AnaMeTpoM 45 MM, repMeTUYHO 3aKpbITas
TOPLEBBIMY KpbILLKaMW, BbIMONTHEHA M3 HEPXXaBEIKLEN CTanu U CAYXWUT ANs NoAAep)XaHus NMOCTOSIHHOMO YPOBHS
nccrnegyemMom XuMOKocTu B ropesnke. 3anofiHeHMe €MKOCTU JKUOKOCTbIO NMPOM3BOAAT Yepe3 OTBEPCTME B BEPXHEN
KpblLKe. 3anpaBovyHasi EMKOCTb CoeMHEHa C U3MEepPUTENbHBIM BrTOKOM MOKMM wnaHrom. Mo BMOHTMPOBaHHOW B
BEPXHIOK KpbILWKY TPyOKe B 3anpaBOYHYyl0 €MKOCTb MOCTynaeT Bo3gyx u3 atmocdepbl. KoHTponb 3a paboton
YCT@HOBKM OCYLUECTBMAOT BU3yanbHO Yepe3 CMOTPOBOE OKHO MO MOCTYMMEHUI0 My3bipbKOB BO3dyxa B
3anpaBOYHY0 EMKOCTb.

MpumeyvaHune. [JonyckaeTca B Ka4yecTBe 3anpaBOYHON €MKOCTU MPUMEHSTb CTEKISIHHBINA COCYA TakuX e
pa3vepoB.



4.16.1.5. [1BOMHOW Tennou3onupyrowmn akpaH BbicoTon 460 MM, wupuHor 230 MM, pacnonoXeHHbIN
Mexay Onokom ropenok u 3anpaBOYMHOM E€MKOCTbi, CHabXeH NepedBKHbIMWU LUTOPKaMW, 3aKpbiBaoLLMMM
OTBEpPCTME, Yepe3 KOTopoe MPOXOAUT COEAMHUTENbHbLIN LUMaHT OT HWXKHEW KPbIWKM 3arnpaBOYMHOM €MKOCTU K
roperke.

4.16.1.6. W3mepuTenbHbin 6ok Aans npeobpa3oBaHNA WM3MEHEHUS [aBlieHUs B BEpXHEM 4acTtu
3anpaBOYHON €MKOCTW, MPOMOPLMOHANbLHOIO Macce BbIFOPEBLUEN XWAKOCTU, B 3MEKTPUYECKU curHan. 3anuch
CurHana OCyLLECTBIISAT 3NIEKTPOHHBIM MOTEHUMOMETPOM Kracca TOYHOCTM 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 rPagynpPOBOYHbIN KO3MULMEHT NP MaKCUMaIbHOW YyBCTBUTENBHOCTM He Hke 8,5 mm x r(-1).

4.16.1.7. YcTaHOBKY crnegyeT cuuTaTb NOArOTOBMEHHOW K paboTe M COCTOAHME MPOBEAEHWUS UCMbITaHWM
YOOBMETBOPUTENBHBIM, €CMM MOMYyYEeHHOE 3HAYeHWE MAaCCOBOW 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. YcraHaBnMBalOT COOTBETCTBME UCCNEAYEMON XUAKOCTU NAcrnopTHbIM AaHHbIM. [epen Havanom
UCNbITaHUS XUOKOCTb A0MKHa MMeTb Temnepatypy (20+-3)°C.

4.16.2.2. [poBepslOT repMeTUYHOCTb YCTaHOBKW, ANA Yero 3arnofHsAT 3anpaBOYHY EMKOCTb U
COEQVHEHHYIO C HEW ropesnky OUCTUNNMPOBAHHOW BOAOW, 3aKpbIiBAOT HANMBHOE OTBEPCTME BMHTOM W BKIIHOYAKOT
n3MepuTenbHY0 cnucteMy. Ha guarpamme gormkHa UKCMpOBaTbCA NpsMas fNMHUA, napanfenbHas HanpaseHuo
OBWKEHUs1 NeHTbl noteHuuomMeTpa. OTKMOHEHVME KapeTknm MoTEeHUMOMEeTpa OT 3TOM JMHUKM  yKa3biBaeT Ha
HEeJOCTaTOYHYH0 FrepMETUYHOCTb YCTaHOBKU, KOTOPYIO CriedyeT yCTpaHUTb.

4.16.2.3. B cooTBETCTBUM C WHCTPYKUMEWN MO 3KCMnyaTaumMyM YCTAHOBKW OMPEedensioT rpagynpOBOYHbIN
KoahpmumMeHT R n3mMepuTenbHOM CUCTEMBI, KOTOPbIA NPeAcTaBnseT coboV OTHOLEHME OTKIMOHEHMSI MOKasaHun
n3mepuTenbLHOro npubopa Kk COOTBETCTBYIOLLIEN €MY MOTEPE MACChl XXMAKOCTW B rOpersike.

4.16.2.4. 3anonHAT 3anpaBoYHY0 EMKOCTb UCCEAYEMON XUOKOCTBIO U NPOBEPSAOT paboTy yCTaHOBKM MO
n.4.16.2.2. Ecnn uccnegyemas XWOKOCTb MMeET AaBfeHWe napa Bbllle A0MnyCcTUMOro, HabnwoaawTcs siBNeHus,
nofgo6HbIe criyyato HapyLLeHUst repMEeTUHHOCTM 3anpaBoYHOM EMKOCTMN.

4.16.2.5. OnpegenstoT MacCoBY CKOPOCTb BbIFOPaHWUSA >XMUAKOCTU, ONS1 Yero COeAMHSIIOT 3anpaBoyvHYyHo
€MKOCTb C FOpesikol, yCTaHOBMB YPOBEHb XUOKOCTU B FOpPesike Ha BbICOTE ee cpes3a. B 3aBnMCUMOCTM OT NpPUHATOrO
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 MfiaMeHeM WIn
3MNEKTPUYECKON Cnmparnbio. YCTaHaBNMBAOT CETYATOE OrpaXaAeHUe U BKITHYaT PErMCTPUPYHOLLIMIA Nprbop.

4.16.2.6. Ecnn npu pasropaHnm }XMAKOCTb BCKUMAET UM, pacLUMPASACh, NEpENnMBaETCs Yepes Kpam ropernku,
TO Heob6x0OMMO NMPOU3BECTU MNMABHYI0 KOPPEKTUPOBKY YPOBHS XUOKOCTU B ropesike, NOHW3UB ero Ha MUHMMarbHoe
paccTosiH1e, NMo3BonsoLlee YyCTPaHUTb NepedncneHHble Boille 3deKThI.

4.16.2.7. B npoTokore McnbITaHni OUKCUMPYIOT NTaMUHAPHbBIA U NEPEXOOHBIN PEXUM FOPEHUS XKUAKOCTU.
JlamnHapHoe ropeHne o6blMHO HabnopgaeTca B ropenkax agvametpoMm MeHee 20 MM UM XapakTepuayeTtcst
OTCyTCTBMEM KOnebaHum u 3akpyumBaHua nnameHu. [lynbcupylollee ropeHue crneayeT KBanuduumpoBaTb Kak
nepexoaHoe.

4.16.2.8. WcnbiTaHne npekpawaloT nocrne TOro, Kak pPerncrpupylowmn npubop 3admkcupyet
NPSAMOSIMHENHBIN Y4acTOK ANMHON He MeHee 1/3 AnvHbI LWKarnkbl Noka3aHui pernctpupytoLlero npubopa.

4.16.2.9. lNpoBoasaT elle ABa napannesnbHbIX UCMbITAHNUA Ha TOW Xe ropenke cornacHo nn.4.16.2.4 -
4.16.2.8.

4.16.3. OueHka pesynbLTaToB

4.16.3.1. MaccoByo CKOPOCTb BbIrOpaHust 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 pesynbtartam,
NOMyYEeHHbIM MPU UCTBITAHUKN NCCIeaYEMOM XXUOKOCTM Ha roperke AaHHOro AnameTpa.

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

4.16.3.4. CxognmocTb MeToAa Npu A0BEPUTENBHON BEPOATHOCTM 95% He gormkHa npeBbiwaTh 15%.

4.16.3.5. Bocnpon3BogumocTb MeToda npu AoBepuTenbHOM BeposaTHOCTU 95% He porkHa npesblwatb
23%.

4.16.3.6. YcnoBusa 1 pesynbTaTbl UCNbITAHUN PErMCTPUPYIOT B NpOTOKone, doopMa KOTOpPOro npueefeHa B
npunoxexHuu 1.

4.16.4. TpeboBaHunsa 6esonacHocTn

YCTaHOBKy AN onpefeneHns CKOpoCTU BbIFOPaHUS XXMOKOCTU CnedyeT NoMeLlaTth B BbITSXKHOM Wwkad. Mpu
paboTe C TOKCMYHbIMK BeLlecTBaMM HeOOXOAMMO MPUMMEHHATb COOTBETCTBYKOLUME WHOUBMAyanbHble CpeacTea
3awmTbl. Paboyee mecto onepaTopa OOIMKHO YAOBRETBOPATb TpeboBaHuaMm anektpobesonacHoctn no FOCT
12.1.019 n canHnTapHo-rurneHn4eckum TpedoeaHmam no FOCT 12.1.005.

4.17. MeToabl pac4eTa CKOPOCTM BbIrOpaHUS XUOKOCTEN

4.17.1. Ecnn n3BecTHbl NapamMeTpbl COCTOSHUS MCCNeayeMOon XnAKocTH, Bxogawme B popmynbl (14) - (23),
TO B 3aBMCMMOCTU OT MMEILLMXCS AaHHbIX CKOPOCTb BbIropaHus (m) B ftobom pexmme ropeHnst MOXHO BbIYUCTUTD,
He NpoBOAA 3KCNEPUMEHTanNbHbIX UCCNeAoBaHNA, MO 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 <= 0,91 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 MONeKynapHas macca M Temnepartypa
KnneHuna mccne,qyelvloﬁ XNOKOCTU, TO CKOPOCTb Typ6yJ'IeHTHOFO ropeHuna BblYUCNAKT C  UCNOJSIb30OBaHUEM
3KCMEePUMEHTAanNbHbIX 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.

OTHocuTenbHas norpeLlHocTb pacyeTa no popmynam (16) n (24) He npesbiwaeT 21%.

4.17.3. Ecnn He M3BECTHbI KMHEMAaTU4YecKasl BA3KOCTb MapOB UM MOSEKYNsApHas macca u TemnepaTypa
KMNeHns uccrnegyemom XMAKOCTU, TO OLEHKY CKOPOCTY BbIrOpaHUs NPOBOAAT B CReayoLeM Nopsiake.

4.17.3.1. HaxogsaT cKOpOCTb BblrOpaHus XnAKOCTU 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 OblTb HE MEHee Tpex, B MPOTMBHOM Cry4ae MpoBOASAT
[OMONHUTESNbHbIE 3KCNEPUMEHTLI 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 UCCrieayemon >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).
OTHocuTenbHas NorpeLlHoCcTb MeToda oueHku no nn.4.17.3.1 - 4.17.3.5 - He 6onee 30%.




4.18. MeTop, akcnepumMeHTaneHOro onpegeneHns koadpduumeHTa AbiMoobpa3oBaHUs TBepAbIX BELLECTB U
Martepuanos

4.18.1. Annapatypa

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

400

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

6 — KaMmepa UaMmepeHuii; 8 — KBapLeBoe cTeKno; 9 — UCTOYHUK CBe-
Ta; 10 — npeaoxpanuTenbHaa membpana; 11 — BeHTunaTop; 12 —
HanpaenaowWwmid Kkosbipek; 13 — 3ananbHada 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 TENnoM3onnmpoBaHa acboCUNUTOBLIMU MAUTaMK TomnwmMHon 20 MM M NOKpbITa
antoMHmeBon donbron TonwmHon 0,2 Mm. B kamepe cropaHusi yCTaHOBMEHbI drekTpoHarpeBaTtensHasa naHens u
Aepxartenb obpasua. JnekTpoHarpeBaTenbHylo naHenb pasmepamu (120 x 120) MM MOHTUPYIOT Ha BepXHen
CTEeHKe kamepbl nog yrnom 45° K ropusoHTanu. OnekTpocnuparnbs NaHenu U3rotaBnvMBaeTCa U3 MPOBOSIOKU MapKu
X20H80-H (FOCT 12766.1) gnameTtpom 0,8 - 1,0 mm.

OepxaTenb obpasua pasmepamum (100 x 100 x 20) mm KpensT Ha ABepLe Kamepbl cropaHusa. B aepxaTtene
yCTaHOBIEH BKnagblw n3 acbocunuta pasamepamu (92 x 92 x 20) MM, B LIeHTpe KOTOpOro nmeeTtcs yrnybneHve ans
pasmelleHus nogodkm ¢ obpasuom (yrnybneHve BO BKMagbiwe OOMMKHO ObiTb Takum, 4TOObI HarpeBaemas
NoBepPXHOCTb obpasLia Haxoauack Ha paccTosHMM 60 MM, OT SreKTpOHarpeBaTenbHOM NaHenm).

Hap pepxatenem obpasua ycTaHOBMeHa 3ananbHas rasoBas roperka, npeacrasnstowas cobon Tpyoky n3
HepXxaBeloLLen ctanu BHyTpeHHnm gnameTtpom 1,5 - 2,0 mm.

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

4.18.1.2. Kamepa uamepeHun pasmepamum (800x800x800) MM, M3roTOBrEHHAs M3 HepXaBelLlen cTanm,
UMeeT B BEPXHEWN CTEHKE OTBEPCTUS AN BO3BPATHOrO KrnanaHa npoayBKU, UCTOYHUKA CBETa U NpeaoXpaHUTeNbHOM
MemMbpaHbl. Ha GOKOBOW CTeHKe Kamepbl YCTaHOBIIEH BEHTUNATOP C 4acToTon BpaweHus 5 c(-1). Ha nepeaHen
CTEHKe KaMepbl MMeeTCHA OBepua C YNNOTHEHWEM M3 MAMKOW pe3uHbl MO nepumeTpy. B AHMWE kamepbl OOMKHbI
ObITb OTBEPCTUSA ANsi NPUEMHUKa CBETA M BO3BPATHOIO KnanaHa NpoayBKy.

4.18.1.3. doTomeTpuyeckaa cuctema, COCTOALLAA U3 UCTOYHUKA M NpUeMHuKa cBeTa. MCTouHMK cBeTa
(renuin-HeoHOBbIM Nasep MOLLHOCTLIO 2 - 5 MBT) kpenat Ha BEpXHeW CTEHKe Kamepbl M3MEPEHU, NPUEMHUK CBETa
(cdboToamoa) pacnonoxeH B gHULIE Kamepbl. Mexay MCTOYHMKOM CBeTa M KaMepon U3MEepeHWU ycTaHaBMMBaKOT
3aLUUTHOE KBapLIEBOE CTEKITO, HAarpeBaeMoe anekTpocnupanbto 4o temnepatypsl 120 - 140°C.

doToMeTpuyeckas cuctema AormkHa obecneunBaTb U3MepeHne CBETOBOrO NoToka B paboyem AmanasoHe
cseTonponyckaHus oT 2 8o 90% c norpelwHocTblo He 6ornee 10%.

4.18.2. MNoparoTtoBka ob6pasLoB

4.18.2.1. Onsa ucneitaHun rotoeat 10 - 15 obpasuyoB nccnegyemoro matepuana pasmepom (40x40) Mm u
hakTMyeckon TOMNLMHON, HO He Gonee 10 MM (4ns obpa3uoB NeHonnacToB 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. MNMopgroToBneHHble 06pasLbl Nepea UCMbITAHUAMU BbiAEPXKMBAOT Npu TemnepaType (20+-2)°C He
MeHee 48 4, 3aTeM B3BELUMBAIOT C NOrpeLlHocTbio He 6onee 0,01 r. O6pasupbl JOMKHBI XapaKTepmn3oBaTb cpeaHue
CBOWICTBa mUccnegyemoro matepuana.

4.18.2.3. TlpoBepKy pexxMumMoB paboTbl YCTAaHOBKM NPOBOAAT C MOMOLLbI CTaHA4apTHOro obpasua, onvcaHve
KOTOPOro npmeegeHo B npunoxenun 9. MNMpu 3ToM 3HaYeHns KoadpdmumeHTa abimoodbpasoBaHus (D_m ) gormkHo
ObITb B Npeaenax:

pexum TreHus (6e3 nhnunmpyrowero 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 NPOBOAAT B ABYX pPeXMMax: B pexume TINEHUS U B PEXUME ropeHus C
UCnonb30BaHWEM ra3oBow ropenku (anuHa nnamexu ropenkm 10 - 15 mm).

4.18.3.2. BkniovyatoT 3MEKTPONUTaHne YCTaHOBKM B TaKOM peXxume, YToObl MAIOTHOCTbL TEMMOBOro NOTOKa,
nagatowlero Ha obpaseu, coctaBnsana 35 kBT x M(-2). KOHTponumpytoT NNOTHOCTbL NafatoLero TEMMOBOro NoToka ¢
NMOMOLLbO TEMMONPMEMHUKa TuNa 'opaoHa ¢ norpeLlHocTbo He 6onee 8%.

4.18.3.3. BknwoyaloT UCTOYHMK W MPUEMHUK CBeTa. YCTaHaBMMBaKT HayanbHOe  3HayeHue
CBETOMPONYCKaHUs, COOTBETCTBYHOLLEE BeEpPXHEMY Mpedeny W3MepeHund perncrpupylowlero npubopa u
npuHumaemomy 3a 100%.

4.18.3.4. lNoaroToBneHHbI 06pa3eL; NOMELLAOT B NIOA0YKY M3 HepxaBetowen ctanu. OTKpbiBaloT ABepuy
Kamepbl cropaHus n 6e3 3agepXkku yCTaHaBnMBAKT NOAOYKY C obpasuoM B AepxaTernb, nocre 4ero nBepuy
3aKpbIBatoT.

4.18.3.5. UcnbiTaHne npekpallaoT Npy 4OCTUKEHUN MUHUMATbHOIO 3HA4YE€HNSI CBETOMPOMYCKaHUS.

B cnyyae, korga MMHMManbHOE 3HayeHWe CBETOMPOMyCKaHWA BbIXOOAUT 3a npefensl pabodero guanasoHa
NN HaxoauTcs BOMM3W ero rpaHul, OOoMyckaeTcsl yMeHbluaTb ANWHY MNyTW Niyda cBeTa (paccTosiHue mexay
WCTOYHMKOM M MPUEMHMKOM CBETa) MO0 U3MeHATbL pa3Mmepbl ob6pasLia.

Mpu wucnbiTaHMAX B pexume TneHus obpasubl He [JOMKHbl caMoBOCnnameHsitbesd. B crniyyae
camoBocnnamMeHeHus obpasua nocnenyrolme UcnbiTaHus NPOBOAAT MPU YMEHbLUEHHOM Ha 5 KBT x M(-2) 3HavyeHnn
NNOTHOCTU TEMNMoBOro MnoToka. [NOTHOCTE TEMMOBOro MOTOKA CHWXKAKT [0 TeX Mop, Noka He npekpaTtuTcs
camoBocnnamMeHeHve obpasua Bo BpeMS UCMbITaHUS.

4.18.3.6. o OKOHYaHWMM UCMbITAHMSA NOAOYKY C OocTaTkamu obpasua BbIHUMAKT U3 Kamepbl CropaHus.
YCTaHOBKY BEHTUMNMPYIOT B TeyeHne 3 - 5 MUH, HO He MeHee, YeM TpebyeTcs AN OOCTMKEHUSI LCXOOHOTO 3Ha4YeHNsI
CBETOMPONyCKaHUs B kKaMepe U3MepeHni.

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

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



1 — croiika; 2 — anekTpu-
Yeckasl pagvauMoHHasi na-
Henb; 3— pamka Aepxarens
abpas3ua: 4 — BbITSKHOMN
20HT; 5 — 2ananbHad ro-
penka

Yepr. 19

Y T

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 KoapduumeHT ObIMoobpasoBaHNs Kak cpegHee
apudmeTnyeckoe no pesynstatam NATU UCMbITaHNUN.

3a koadhpuUMeHT ObIMOOOPa3oBaHWst WCCedyeMoro martepuana MpuHMMaloT Oorbliee 3HayYeHue
KoachbpuumeHTa AbiMoobpa3oBaHus, BbIYUCIIEHHOE AN ABYX PEXMMOB UCTbITAHUS.

4.18.4.3. CxoaMMoCTb M BOCNPOM3BOANMOCTb MEeToAa Npu AoBepuTerbHOM BeposAaTHOCTM 95% He aormkHa
npesbiwatb 15%.

4.18.4.4. Ycnosua u pesynbTaTtbl UCMbITAHUA PErMCTPUPYIOT B NPOTOKONe, doopMa KOTOpOro npuBedeHa B
npunoxexHuu 1.

4.18.5. TpeboBaHunsa 6esonacHoCcTn

YcTaHOBKYy Ans onpegeneHus koadduumneHta abimoobpasoBaHMs HEOOXOOMMO MOMELLAaTb B BbITSKHOM
wkad. Paboyee mecTo onepatopa [AOMKHO YAOBMETBOPATb TpeboBaHuaM anektpobeszonacHoctn no [OCT
12.1.019 n caHuTapHo-rurneHndecknm TpedosarHmam no NOCT 12.1.005.

4.19. MeToa akCnepuMMeHTanbLHOro onpeaeneHus NHaekca pacnpocTpaHeHns nnaMmeHu

4.19.1. Annapatypa

YcraHoBKa [fnisi onpedeneHnss MHOeKkca pacnpocTpaHenust nnameHu (4eptr.19) BkmovaeT B cebds
cnegyoLwme anemMeHThl.

4.19.1.1. OnekTpuyeckas pagnaunoHHasi NaHenb, COCTosILLAasi U3 KepaMU4eCcKon MnuTbl, B Nasbl KOTOPOW
YyNOXeHbl cnupanu u3 npoBofokn mapkn X20H80-H. [MapameTpbl cnvpanen (guameTp, Lwar HaMOTKW,
3MEeKTpPUYECKOe COMPOTUBIIEHNE) OOMKHbI ObITb TakMMK, YTOObI MPM paBHOMEPHOM pacrnpegeneHun cnupanen no
NMOBEPXHOCTM KepaMMYeCKO NnTbl CyMMapHas notpebnsemas MOLWHOCTb He npeBbiwana 8 kBT. Kepamuyeckas
nnuTa 3akpenrneHa B Teno3NekTPOM30NMPOBaHHOM KOpMyce, UMELWeM OTBEepCTUA ANs KpenneHus K CTOMKe



npubopa M KONOAKY MOAKMIOYEHUS JNEKTPUYECKOro nuTaHud. [ns yBenuyeHus MOLUHOCTU WMHGPAKPaCHOro
U3MNy4YeHNs N YMEeHbLUEHUS BMMSHUS MOTOKOB BO3Ayxa nepeq KepaMU4ecKon NAMTON YCTaHOBIEHa ceTka M3
»Kapornpo4Hown cTanu.

4.19.1.2. depxaTenb obpasua, COCTOALLMN N3 NOACTABKU U paMku. PamKy 3akpennsaoT Ha NOACTaBKe Tak,
4yTOObI NNOCKOCTL Obpasua MaTepuana, YCTaHOBIIEHHOIO B HER, Obina HaknoHeHa nog yrnom 30° OT BepTMKanu B
CTOPOHY paguaunoHHon naHenu. [epxatens obpasua ycraHaBnMBaloT 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 HYNeBOro 4O AEBHATOrO.

4.19.1.3. BbiTsbkHOM 30HT pasmepammn (360x360x700) MM, yCTaHOBMEHHbIVM Hap OepxaTtenem obpasua,
CcnyxvT ans cbopa v yganeHust npogyKToB ropeHus.

4.19.1.4. TepmoanekTpuyeckun npeobpasosartens AuameTpoMm anektpogos 0,5 MM ans 3amepa
TemnepaTypbl NPOAYKTOB FOPEHUS B LLEHTPE CEYEHUS CYXKEHHOMN YacTu BbITSXKHOTO 30HTA.

4.19.1.5. 3ananbHas ropenka, yCTaHOBMEHHasi Nnepen pagvauMoOHHOM MaHemnblo Takum obpasom, 4ToObl
pacctosiHne OT TPyOku ropenku, HaxoAsLlencsi HanpoTWB cepeduHbl HYNeBOro yyactka, A0 MNOBEPXHOCTU
ucnbiTbiBaemMoro obpasua coctaensano (8+-1) MM, a ocu NATM OTBEPCTUN ObINN OPUEHTMPOBAHLI MO HOpManu K
noBepxHocTn obpasua. [Ans crabunu3aumm 3ananbHOro MraMeHn ropesika WMMeeT OOHOCMOWHbIA 4exon u3
MEeTanM4Yeckon CETKM.

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

4.19.1.6. Bnok NUTaHUA, COCTOALLNIN N3 ABYX PEryNATOPOB HANPSKEHMS C MakCMMasibHbIM TOKOM Harpy3sku
He MeHee 20 A u perynupyemMbiM BbIXOAHbIM HanpskeHneMm ot 0 go 240 B.

4.19.1.7. CekyHOoOMep C NOrpeLlHOCTbI0 u3mepeHus He 6onee 1 c.

4.19.2. MNoagroToBka K UCMbITAHNAM

4.19.2.1. ina ncnbiTaHuin rotoBat 5 obpasuos muccrnegyemoro matepuana gnvHon (320+-2) MM, LWMpUHON
(140+-2) MM, dhakTU4eckon TonwmHon, Ho He Bonee 20 mM. OTAeNoYHbIE M OBNMLIOBOYHBLIE MaTepuarnsbl, a Takke
NakoKpacoyHble M MMEHOYHbIE MOKPbITUS WUCMbITbIBAOT HAaHECEHHbIMU Ha Ty e OCHOBY, KOTOpasd MnpuHATa B
peanbHON KOHCTPYKLNN.

4.19.2.2. OOpasubl KOHOMLMOHMPYIOT B rnabopaTopHbiX YycrnoBusx He meHee 48 4. OHM  [OOIMKHbI
XapaKTepusoBaTb CpegHVe CBOWCTBA MCCreQyeMoro Matepumana.

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

4.19.2.4. YcraHaBnMBalT nepeq paguaunoHHON NaHenbko B paboyee nonoxeHwe gepxatenb obpasua ¢
3aKkpenneHHown acboLeMeHTHON NAUTOW, B NEPBOM KOHTPOMbHOM OTBEPCTUM KOTOPOW HaxoauTCs AaT4uK TenroBoro
noTokKa.

4.19.2.5. HarpeBatoT pagnaLnoHHyto NnaHernb, obecnevmeas NnoTHOCTb TENMOBOIO NOTOKA B CTALMOHAPHOM
pexvMme Ans nepBo KOHTPONbHOM Toukn (32+-3) kBT X M(-2). MNOTHOCTL TennoBOro MOTOKa KOHTPOMMPYHOT
[aTtymMkom Tuna FopaoHa ¢ norpeLlHocTbo He 6onee +-8%.

I'IpumeanMe. CuuTator, 4tO paanaunoHHaA naHesnb Bblla Ha CTaLI,VIOHaprIﬂ pexXum, ecrnin nokasaHuA
[aTynka TeNNOBOro NOToka AOCTUraloT 3a4aHHOW BENUYMHBI U OCTaOTCA HEM3MEHHbLIMWU B TeYeHne 15 MUH.

4.19.2.6. lMepecTaHOBKOW JdaTyMka B cCriegyloluMe KOHTPOMbHble OTBEPCTUS acboueMeHTHOW NNuThl
perncTpupytoT npocdunb nagaroLwero TEennoBOro notoka BAOMb MOBEPXHOCTM obpasua. Bo BTopon n TpeTben
TOYKax OH JOImKeH ObITb paBeH cooTBeTCTBeHHO (20+-3) 1 (12,0+-1,5) kBT x M(-2).

4.19.2.7. Tlo OKOHYaHUW 3aMepoB YPOBHEN TEMMOBbLIX MOTOKOB AaTyYMK CHUMAKT W MPUCTYNaKwT K
onpeaeneHunio TennoBoro koadduumeHTa yctaHoBkn (6eta), xapakTepusytoLero KonmyecTso Tenna, noasoaMMoro
K NoBepxHOCTK obpasLua B eanHULYy BpeMeHU U HeobxoaMMOro Ans NoBbILIEHUst TeMnepaTypbl AbIMOBbIX ra30B Ha
1°C. Onsa atoro nepen acbouUeMEHTHOW NMWTON YCTaHaBMMBAMOT LUENEBYHO KanuOpOBOYHYHO rasoBYK TOPESKY.
MepeBoasaT B paboyee MOMOXEHWE U BKITHOYAKOT 3anasibHyHo ra3oByto roperky, permcTpmpys yepes 15 MyuH ropeHus
TemnepaTypy (t_0) B BbITSXKHOM 30HTE. 3aTeM 3aurailoT LLeneBylo KannbpoBOYHYKO FOperkKy, perynupys nogady
rasa c pacxogom (0,030+-0,001) n x c(-1). Yepes 10 MyH ropeHus peructpupytoT Temnepatypy (t_ 1) B BbITS>KHOM
30HTE.

TennoBown ko3pMLMEHT ycTaHOBKM (6eTa) BbIMMCHSOT No dhopmyne

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 koaduuneHTa yCTaHOBKM NPUHMMAIOT cpefHee apudmeTnyeckoe pesynbTaToB
NSATU KanMOpPOBOYHbIX UCMbITAHUNA.

4.19.2.8. TpoBepKy pexxMumMoB paboTbl yCTAHOBKM NPOBOAAT C MOMOLLbIO 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 KaXO0ro UCTbITAHWMSA KOHTPOMMPYIOT NIIOTHOCTb TEMNMOBOro NOTOKa B NEPBON
KOHTPOnbHOM Touke no nn.4.19.2.3 - 4.19.2.5.

4.19.3.2. loaroToBrneHHbIM K UCMblITaHUAM obpasey MaTepuana ycTaHaBnuBaKT B AepxaTefb U Ha
NoBepXHOCTb 0bpasLia HaHOCAT pucku ¢ warom (30 +- 1) mm.

MpumeyaHue. MaTtepuansl TONWMHOMK MeHee 10 MM UCMbITLIBAIOT C NOANOXKOM N3 acOOLEMEHTHOM NMUThI
pasmepamu (320 x 140 x 10) mm.

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

4.19.3.4. 3ameHsiloT JdepxaTenb ob6pasua, WCNOMb3yeMbl Afs KOHTPOMs TEMnoBblX MOTOKOB, 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 ucnblTaHusi 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 pacnpocTpaHuIcsa PpPoHT NameHn, MM;

MakcumarnbHyl TeMnepaTtypy ObIMOBbIX ra3os t_max, °C;

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

4.19.4. OueHka pesynbLTaToB

4.19.4.1. [Insa kaxgoro obpasua BbIYUCTIAIT MHAEKC pacnpocTpaHenusa nnamenu (1) no popmyne

;| 001158

T To (tmaxﬂtﬁ)(‘:max_fo)( 1 +O,2l Z

[==1

"®opmyna (30)"

CpenHee apudmeTmdeckoe 3HayeHve wHgekca 5 wucnbiTaHHbIX 00pasLUoB MNPUHUMMAKT 3a WHAOEKC
pacnpocTpaHeHns nnameHn uccrnegyemoro matepuana.

4.19.4.2. CXoaMmMocCTb 1 BOCNPOM3BOANMOCTb METOA4A Npu OOBEPUTENBHOWN BEPOATHOCTM 95% He JomkHa
npesbiwatb 25%.

4.19.4.3. Ycnosusa 1 pesynbTaTbl UCMbITAHUA PErMCTPUPYIOT B NPOTOKOrNe, hopmMa KOTOporo npueefeHa B
npunoxexHuu 1.

4.19.5. TpeboBaHus 6e3onacHOCTH

Bo Bpemsi wucnblTaHMn MaTepuanoB M TapUPOBKW YCTAHOBKM CrnegyeT BKOYaTb NPUHYAUTENbHYHO
BEHTUMSALMIO MOMELLEHUS, NPY 3TOM CKOPOCTb BO3AYLLHOIO NOTOKa He AormkHa ObiTe 6onee 0,35 m x c(-1). Paboyee
MECTO onepaTtopa [OJPKHO YOOBMETBOpATh TpeboBaHusaM anektpobesonacHocty no NMOCT 12.1.019 n caHuTapHo-
rurneHnyeckum Tpebosanunam no MOCT 12.1.005.

4.20. MeTog aKCnepMMeEHTanbHOro oOnpefeneHus nokasaTens TOKCUYHOCTU MPOAYKTOB rOpeHuns
NonMMepHbIX MaTepuarnos

4.20.1. Annapatypa

YcraHOBKa [fnis onpedeneHus nokasatens TokcMyHocTu (4epT.20) BknodaeTr B cebsa cnegywowime
3NIEeMEHTHI.

1



Nt s

1190

1990... 1300

1
1 — Kamepa cropaHus; 2 — fepxartens o6pasua; 3 — SneKTpoHarpe-
BaTENbHbIA URNYYATENb; 4 — 3ACNOHKW; 5, 18 — NepexofHble pyKaRa;
6 —cr cekuns A kamepbl; 7 — aBepua

; 8 — cekuns iA xamepsl; 9,
15 — wryuepsl; 10 — TepmomeTp; 11 — KNETKA ANS NOAOMNbITHBIX XH-
BOTHbIX; 12 — 13 — npe,
14 — BenTMNATOP; 16 — pe3nHOBanA NPOoKNaaka; 17 — wianan NpoRyBKn

YepT. 20
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4.20.1.1. Kamepa cropaHuss Bmectumoctbto 3 x 10(-3) M3, coeaMHeHHasi C 3KCMO3ULMOHHOW KaMepoMn
nepexoaHbIMX pyKaBamu, BbINOSIHEHA M3 NIMCTOBOW Hep)kaBelllen ctanu TonwuHon (2,0+-0,1) mM. BHyTpeHHsis
MOBEPXHOCTb KaMepbl CropaHusi M30nupoBaHa acbouemMeHTHbiMM nnuTammu TonwmHon 20 mm. B kamepe
YCTaHOBIEH 3KPaHMPOBAaHHBIN 3MeKTpoHarpeBaTernbHbln M3nyvatens pasmepamun (120x120) mm n gepxarenb
obpasua pasmepamm (120x120x25) mm. Wsnyvatene npeacTtaBnsier cobow HarpeBaTenbHyl chnvpanb,
pasMelleHHylo B Tpybkax W3 KBapueBOro CTekna W pacrnorioXeHHYI neped CTanbHbiM - NOMPOBaHHBLIM
oTpaxarternem C BoadHbIM oxnaxaeHnem. OH 3akpenfneH Ha BepxHeW CTeHke Kamepbl nog yrnom 45° «k
ropusoHTanun. Cnupane usnydarensa conpotusneHuem (22,0+-0,1) Om nsrotoeneHa M3 npoBonokn 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 ansi pa3melleHnss Bknagellwa c obpasuyom MaTepuana. Harpeaemas
NMOBEPXHOCTb 0Opasua M NMOBEPXHOCTb 3MEKTpOHArpeBaTenbHOrO U3nyyatens napannesfibHbl, pacCTosiHUE Mexay
HUMK paBHO 60 MM.

Ha GokoBoM CTeHke KaMmepbl CropaHus MMeeTCsl OKHO W3 KBapLueBOro cTekna pAans HabniogeHusa 3a
0obpasuyom nNpu UCMbITaHUSIX.

Ha Bbixoge 13 kamepbl CropaHns pasMeLLeHbl 3aCNOHKM BEPXHETO U HUXKHErO NepexoaHbiX pykaBos. [nvHa
BepxHero pykasa 250 MM, HuxHero - 180 MM, NpoxoaHble ceveHns pykaBoB cooTBeTcTBeHHO (160 x 40) mm un (160
x 30) mM. BHyTpeHHAsI NOBEPXHOCTb BEPXHEro MNEepexo4HOro pykaBa Takke obnuuoBaHa acboueMeHTHbIMU
nnuTamu.

4.20.1.2. 3Kcno3uUMOHHasa Kamepa, COCTOosILLas U3 CTauMOHapHOW MU MOABWXHOW cekuui. Mo nepumeTpy
CTaUMOHAPHOM CeKUMM UMeeTcs nas Ans HadyBHOW PEe3VHOBOW MpOKMNafku ¢ paboyum OaBreHWeM He MeHee 6
MlMa. B BepxHen YacTn Kamepbl HAXOANTCSA YeTbIPEXSIONACTHbLIA BEHTUNATOP NepemMeLLmBaHusa guameTtpom 150 mm
€ yactoTou BpaweHus 5 c(-1). Ha 6okoBoW CTeHKe yCTaHOBMEH KnanaH npodyBKu. Ha TopueBow CTEHKE NOABUXKHOMN
ceKkuMn  3aKkpenneHbl  NpegoxpaHuTenbHass MemOpaHa, npegkamepa, WTyuepbl  ANS  NOAKIHYEHWs
rasoaHanu3atopoB, TEPMOMETP ANs W3MEpeHus TemnepaTypbl B HWKHENW 4acTu kamepbl. [lepemelyeHune
NOABWKHOWM CEKLMUN NO3BOSSET U3MEHATL 06bEM 3KCMO3ULMOHHOM kKamepbl oT 0,1 go 0,2 m3.

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

4.20.1.4. Bogooxnaxgaembln gatymk tuna MopgoHa ®OA-013 u peructpupyrowmii npubop tuna A 565-
001-06 ¢ guanasoHom mamepeHuit ot 0 go 100 MB Ana KOHTPONSA NNOTHOCTW TennoBOro notoka. lorpelwHocTb
n3MepeHusi NNOTHOCTM TENJOBOro NOTOKa He AofkHa ObiTb bonee +-8%.



4.20.1.5. [Ina HenpepbIBHOTO KOHTPOMsS COCTaBa rasoBO3AYLUHOW cpefdbl B 9IKCMO3ULMOHHOW Kamepe
NCcnonb3yT razoaHanuaartopsl okenaa yrnepoga (MAM-5M ¢ ananasoHom nameperuii ot 0 go 1%, gonyctnumon
norpeluHocTelo +-2%), aunokcuaa yrnepoga (TMAM-5M c gmanasoHom wmsmepenun ot 0 oo 5%, gonyctumon
norpewHocTelo +-2%) un kucnopoga (MH 5130-1 c¢ guanasoHoMm usmepeHun 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 oOnpedenvTb NapaMeTpbl HanpsikeHust Ha  cnupanmu
3NeKTpoHarpeBaTenbHOro Usny4vaTens, Npu KOTopbiX ObecnevMBaloTCsl 3afiaHHble YPOBHM MIIOTHOCTU TEMSIOBOrO
notoka. [nd u3MepeHusa BeNMYUHbI Najaroliero TEennoBOro MOToka Bogooxnaxaaembin patumk OOA-013
3aKpennsT Ha LEHTpanbHOM y4yacTke Aepxartensd obpasua. MamepeHuss NpoBoaaT npyu repmMeTM3vpoBaHHOM
9KCMO3ULMOHHOW Kamepe U OTKPbITbIX 3acrioHkax nepexoaHbix pykaBoB. [1o pesynbtatam M3MepeHuin CTposT
rpacpvk  3aBMCMMOCTW MMOTHOCTU Nagawlwero Tennosoro notoka (Q) OT HanpskeHuss Ha cnvpanu
3nNeKTpoHarpeBaTenbHOro uanyyarens.

4.20.2.2. Mo BenuyMHe NMOTHOCTU TEMNMOBOro MOTOKa ONpefdensioT 3HayeHwe TemnepaTypbl UCMbITaHUA
(t_mcn), cooTBeTcTBylOLLEE TEMMepaType HarpeBaemol MOBEPXHOCTU KOHTPOSbHOro (Heroptoyero) obpasua u3
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. YcTaHOBKYy cnegyeT cuMTtaTb FOTOBOW K MCMbITAHWSIM MartepuanoB, €CNu MNpu KOHTPONbHOWM
npoBepke:

3Ha4YyeHMs1 MNIOTHOCTU MajarwoLwero TEnnoBOro MOTOKA COOTBETCTBYIOT YCTAHOBMEHHbLIM 3HAYEHUAM
HanpsXeHUs Ha cnvpanu anekTpoHarpesaTenbHOro nsnyyarens;

Bbixog CO B ycrnoBusX TEPMOOKUCIIMTENBHOMO pasfnoXeHusi MopoLlukoBon uenntonosbl (dpakuma 0,25 -
0,75) maccou 2,5 r npu Temnepatype ucnoitaHus 450°C (NNOTHOCTb NagaroLwero TennoBoro notoka 23 kBT x mM(-2)
coctasnset (200+-4) mr x r(-1);

KoHueHTpauust CO B 3KCMO3MLIMOHHONM kamepe 3a BpeMs BblaepxueaHmsa 30 MUH CHKaeTcsa He Bornee vem
Ha 5% OT NepBOHaYanbHOro YPOBHSI.

4.20.2.4. Anga vcnbiTaHui rotoBsaT He MmeHee 10 obpasuoB pasmepoM (40x40) MM pakTUYECKON TOMLWMHBI,
HO He 6onee 10 mm. OB6pasLbl KOHOULUMOHMPYIOT B NTabOPaTOPHbIX YCIOBUSAX HE MeHee 48 4 1 3aTeM B3BELUMBAIOT C
norpeLuHocTblo He Bonee 0,1 r. OHM AOMMKHBI XapakTepr3oBaTb CpeaHne CBOMCTBA uccrnegyemoro matepuana.

4.20.2.5. MNpegBapuTenbHO 06pasupbl Kaxgoro matepvana nogsepraroT BO3OENCTBUIO TEMMOBbIX NOTOKOB
pasnM4yHON NIIOTHOCTU, oBecneumBalOLWMX B KaX40M NocrneayowemM OnbiTe NoBbILLEHNEe TeMnepaTypbl UCNbITaHWSA
obpasua Ha 50°C. [lpu 9TOM HaxodAaT 3HavyeHWe TemnepaTypbl MWCMbITAaHUS MaTepuana B pexuve
TEPMOOKUCITUTENBHOIO pasnoxeHus (TreHns). OHo JomkHO 6biTb Ha 50°C Hxke Temnepatypbl, NPU KOTOPOW
HabniogaeTcst camoBocnnamMeHeHne obpasua.

4.20.3. NpoBeaeHne ncnbiTaHUn

4.20.3.1. MaTtepuansl UCNbITLIBAOT B OAHOM U3 [BYX PEXUMOB - TEPMOOKUCITUTENBHOMO PasfoXeHus nnm
NNamMmeHHOrO FOpPeHnsi, a UMEHHO B peXxMme, cnocobCTByOLEM BblAeNeHMI0 B6ornee TOKCUYHBbIX CMECcen NeTyumnx
BellecTB. Pexum nnameHHoro ropeHus obecneuvBaeTca npu TemnepaTtype wucnbitanus 750°C (NNoTHOCTb
nagatollero TenroBoro notoka 65 kBT x M(-2). Kputeprnem Bblbopa pexmma OCHOBHbIX WCMbITAHUA CIYXWT
HanborbLlee YNCNO fneTarnbHbIX MCXOAOB B CPAaBHMBAEMBbIX IPyMnnax NnogoNbITHbIX XMBOTHBbIX.

4.20.3.2. Tpn npoBegeHUM OCHOBHbLIX UCMbITAHUA B YCTAHOBMEHHOM peXnme HaxogaT psag 3HavyeHun
3aBMCMMOCTM TOKCUYECKOro OEeNCTBUSA MPOAYKTOB rOPEHUs OT BEeNu4YMHbI OTHOLLEHMS Macchbl obpasua Kk obbemy
YCTaHOBKW. [Nsi Nomny4yeHns TOKCUYECKUX 3OGEKTOB HMKE U Bbiwe YpoBHA 50% neTtanbHOCTU M3MEHSIOT 00beM
3KCMO3NLUMOHHOM Kamepbl NMpU NOCTOSAHHbIX pa3mepax obpasLoB MmaTepuanos.

MpumeyaHue. Npu onpegeneHnn ToKCYECKOro adpekTa yunTblBarOT rMberb XXUBOTHbIX, HACTYMMUBLLYIO BO
BPEMS 9KCMo3nLmK1, a Takke B TedeHue nocriegyowmx 14 cyT.



4.20.3.3. 3aTpaBky XMBOTHbIX NMPOBOAAT CTAaTUYECKUM CMOCOBOM. B KaXxgoM onbITe UCMONb3YIT HEe MeHee
8 Genbix Mbiwen maccon (20+-2) r. NpoaomKUTeNbHOCTL 3kcno3nummn coctaesnseT 30 MuH. TeMnepaTypa Bo3ayxa B
npegkamepe 3a Bpems 3KCnosvumum He gorvkHa npesbiwartb 30°C, a KOHUeHTpauus Kucropoga OOomkHa ObiThb
MeHee 16% 06.

MpumeyaHue. B oTaenbHbIX cnyyaax no TpeboBaHMIO 3akasyMka BpPEMSA SKCMO3ULUM MOXET ObiTb
n3mMeHeHo B npegenax 5 - 60 MuH.

4.20.3.4. TlpegycmatpuBaloT cregylowmi nopsgok MNpoBedeHus WChbiITaHusa. HarHetawT BO3gyx B
HadyBHYl0 npoknagky ao pasneHus 0,6 Mla, npoBepsioT 3asemnieHue YCTaHOBKM, WCMPaBHOCTbL NPUBOPOB U
obopynoBaHusi, 3heKTMBHOCTb BeHTUNALMK. MoaatoT Boay ANs oxnaxaeHust uanyyartens, nocne 4Yero BKIYaoT
ero Ha COOTBETCTBYIOLLEE HanpsbkeHue. 3acroHKW MepexofHblX PyKaBOB, KnanaH MpodyBKW, OBepua Kamepsbl
CropaHns HaxogaTcs B NOSIOXEHWM "3aKpbITO".

B3BelweHHbIi obOpasey, MaTepuana noMeLllaroT, a Mpu HeobXoAMMOCTM 3aKpennsalT BO BKNagbilwe,
UMeloLemM KOMHaTHyto Temnepatypy. KneTky C XMBOTHbIMW yCTaHaBMnMBalOT B Mnpedkamepe, HapyXHyl aABepLy
KOTOPOW 3aKpbIBaIoT.

C mMomeHTa Bbixoda aneKTpoHarpeBaTenbHOro nsnyvaTens Ha cTabunmanpoBaHHbIN pexnmM (Yepe3 3 MuH
nocne BKIOYEHWS) OTKPbIBAKOT 3aCrOHKN NEPexXoAHbIX PyKaBoB M ABepLYy KaMmepbl cropaHus. Bknagpiw ¢ obpasuom
0e3 3agepxkn nomellaroT B AepxaTenb obpasua, nocne 4yero ABepuLy Kamepbl CropaHusi ObICTPO 3akpbiBaloT.
OTMevaloT BpeMsi Hayana aKCrnosmLmm X1BOTHBIX B TOKCMYECKON cpege.

Mo gocTuxeHMn MakcumanbHbIX 3HavYeHun koHueHTpauun CO n CO2 B 3KCNO3MLMOHHON KamMepe 3acrioHKK
nepexodHbIX PykaBoB 3akpbiBaloT. CHUMAIOT HanpsbkeHWe ¢ HarpeBaTenbHOro aneMeHTa uanydartens. BkroyatoT Ha
2 MWH BEHTUNATOP NepemeLLnBaHus.

Mo ucTeyeHun BpeMEHM IKCMO3MLMWM XKMBOTHBIX OTKPLIBAKOT KianaH MpoayBKW, 3acCrOHKW NepexogHblX
PyKaBOB W Hapy>XHyl ABepLy npeakamepbl. YCTaHOBKY BEHTUNMPYOT He MeHee 10 MuH. PernctpupyloT umicno
NOrMBLLIMX N BbIXXMBLUMX XXUBOTHbIX.

MpumeyaHue. B cnyyae onpegeneHust nokasatens TOKCUYHOCTM MPOAYKTOB TOPEHWS MpU  YCMOBUU
KpaTtkoBpeMeHHOM (5 - 20 MMH) 3KCMO3ULMKM 3aTpaBKy >KMBOTHbIX HAYMHAKT C MOMEHTa [AOCTUXKEHUS
MaKCMMarnbHbIX 3HayeHun koHueHTpauum CO n CO2, HO He no3gHee yem yepe3 15 MUH nocne pasnoxeHus
obpasua.

4.20.3.5. B 3aBMCMMOCTM OT coOCTaBa Marepuana npuv aHanuse npoAyKTOB [OPEHUs OnpeaensoT
KONMMYECTBEHHbIA BbIXO4 OKCMAaA yrrepoga, AMOKCMAA Yrnepoda, UMaHUCTOro BoAopoda, OKCUAOB asoTa,
anbferngoB M Apyrux BewlecTB. [nNA OUEHKM BKnaga okcuga yrrnepoaa B TOKCUYECKUN SPdEKT M3MepsitoT
cofepxaHve kapbokcuremornobuHa B KpOBY NOAOMNbBITHBIX KMBOTHbIX.

4.20.3.6. Ecnn macca ob6pasua npuHATbiX pasmepoB (40x40) MM He no3BonseT nonyyuntb addpekTbl
MeHbLUIe unu 6onblue ypoBHs netanbHocTn 50%, gonyckaeTcs yMeHbWUTb pasMepbl 06pasua nunm yBenmuntb mx
00 (80x80) mm 1 TonwmHy o 20 mm.

4.20.4. OueHka pesynbTaToB

4.20.4.1. MMony4eHHbIN psg 3HAaYEHUA 3aBUCMMOCTM NETaNbHOCTU OT OTHOCUTENbLHOM MaccChl Martepuana
ncnonb3yT Ana pacyeta nokasartensa TokcuvHoctn HCI 50, B r x m(-3). Pac4eT npoBoasaT C NOMOLLb NpobuT-
aHanusa unu apyrux cnocobos pacyeta cpeaHUX CMepTenbHbIX 403 U KOHLEHTpaLUWN.

4.20.4.2. Mpn HeobGXOOMMOCTM oONpenenuTb KnaccudUKauuoHHbIE NapaMeTpbl AN OpYrux 3Ha4YeHun
BPEMEHN 3KCMO3MLIMM UX BbIYMCASIOT 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 pe3ynbTate UCNbiTaHUs MaTepuana, 6nm3ko K
rPaHMYHOMY 3HAYeHW0 ABYX KIaccoB, TO NPV OMpeferneHuu CTerneHu OonacHOCTU MaTepuana MpuHMMalT BO
BHMMaHWE PEXMM UCMbITaHWs, BpEMS pa3noXeHus obpasua, AaHHble O cocTaBe MPOAYKTOB rOPEHUsl, CBEAEHUS O
TOKCUYHOCTW OBHapYXEHHbIX COEAUHEHWN.

4.20.4.4. Tpu cogepxaHumn kapbokcuremornobrHa B KpOBM NOAOMbITHLIX XUBOTHbLIX 50% 1 Gonee cuntalor,
YTO TOKCUYECKMIA 3¢pheKT NPOAYKTOB ropeHus obycnaenmBaeTcsi B OCHOBHOM AENCTBMEM OKCMAA yrnepoaa.

4.20.4.5. CxognmocTb MeToAda Npu AOBepUTENbHON BEPOATHOCTM 95% He JormkHa npeBbilaTh MO BbIXO4Y
CO (mr xr(-1) 15%.

4.20.4.6. BocnponsBoaMMocTb MeToga npv OBepuTensHOW BepoATHOCTN 95% He AormkHa npesbiwaTtb no
Bbixogy CO (mr x r(-1) 25%.

4.20.4.7. YcnoBusa 1 pesynbTaTbl UCNbITAHUN PErMCTPUPYIOT B NpOTokone, doopMa KOTOpOro npueefeHa B
npunoxexHuu 1.

4.20.5. TpeboBaHunsa 6esonacHocTn

lMomelleHne, B KOTOPOM NMPOBOAAT UCMbITAHUSA MO OnpeAeneHno TOKCUYHOCTM NPOAYKTOB ropeHust, JOMKHO
ObiTb 060pYAOBaAHO MPUTOYHO-BLITSDKHOW BeHTUnAuven. Pabouee mecTo onepaTtopa [OSMKHO YAOBMNETBOPSTh
TpeboBaHuaM anektpobesonacHoctn no NOCT 12.1.019 u caHuTapHo-rurneHmdecknm Tpebosannsm no MOCT
12.1.005.

4.21. MeTon SKCNEPMMEHTANbHOIO OMNpeAeneHns MUHUManbHOW drierMaTM3npyoWen KoHUEeHTpauum
drnermaTmnsatopa u MMHUMAanNbHOIo B3PbIBOOMACHOMO COAEPXKaHMSA KACNopoaa B ra3o- U NapoBO3AYLLHbIX CMECSX

4.21.1. Annapatypa

OnpegenerHve MUHUManbHOW nermMaTmsvpyrolen KoHueHTpauum dnermatnsatopa U MUHMMarnbHOro
B3pPbIBOOMACHOIO COAEPXaHUs KUCropoga B ra3o- M MapoBO3AYLUHOMW CMECU OCYLLEeCTBRSAKT Ha YCTaHOBKeE,
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 BakyymmpoBaHHbIA peakuMOHHbLIN Ccocy nocnefoBaTenbHO MoAalT Mo napuuanbHbIM
OaBreHnsaM uccrnegyemoe BeLeCTBO M 3adaHHbli driermatn3aTop, a 3aTeM noJalT BO34yX [0 BblpaBHMBAHMS
[aBreHnst B peakLMOHHOM cocyae C aTMOCKepHbIM.

4.21.2.2. VlameHaa cogepxaHue uccredyemMoro BelectBa B CMECcUM MpU HEU3MEHHOM KOHLEeHTpauum
dnermatmnsaTopa, HaxogAaT KOHUEHTPaLUVOHHbIE NPpeaeribl pacnpoCTpaHeHUs MaMeHn No cMecu.

4.21.2.3. 3atem yBenuumnBaloT Ha 2% copepxaHue dpriermatmsaTopa B CMECU U CHOBA HaxodsaT npegensi
pacnpocTpaHeHus NiIamMmeHu.

4.21.2.4. NpoBoas aHanorMyHble UCNbITaHUS, HAXOA4AT Takoe coaepkaHue chnermatusartopa B CMecu, npu
KOTOPOM HWXHWA U BEPXHUN MNpeden pacnpocTpaHeHUsl NamMeHn CXOOATCsl Ha rpaduke B OAHY TOuKy du_
(4epT1.21). NcnbiTaHne cmecu, COOTBETCTBYIOLLEN NO COCTaBY TOYKe Un_p, NOBTOPSIOT HE MEHee Tpex pas.

KoHueHTpauusa cdnermaTtnsaropa B cmecu, % 06.
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Yepr. 21

"YepTtex 21"

4.21.3. OneHka pesynbTaToB

4.21.3.1. CogepxaHue cprnermatnsaTopa, COOTBETCTBYIOLLEE TOUYKe hu_p, NPUHUMAIOT 3@ MUHUMATbHYIO
dnerMaT13npyroLLyo KOHLEHTpaUMIoO JaHHOro donerMaTmnsaTopa Ansg uccnegyemMoro BeLecTsa.

4.21.3.2. MuHumanbHoe B3pbiBOOMAcHOe copepkaHue kucrnopoga (dpw_02) B % 06. BbMUCIAOT 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 MeTofAa npu JoBepuTtensHon BepoAaTHOCTU 95% He gorkHa npesbliwaTb 0,2% o6.

4.21.3.4. Bocnpon3BoguMoCcTb MeTofa npu AoBepuTenbHOM BeposaTHOCTU 95% He porkHa npesblwatb
0,6% 06.

4.21.3.5. YcnoBus 1 pesynbTaTbl UCNbITAHU PErMCTPUPYIOT B NpOTOKone, doopMa KOTOpOro npueefeHa B
npunoxexHuu 1.

4.21.4. TpeboBaHunsa 6e3onacHoCcTn

Paboyee mecTo onepatopa [AOMKHO YAOBNETBOPATb TpeboBaHuAM anekTpobesonacHoctn no FOCT
12.1.019 n caHnTapHo-rurneHn4eckum TpedoeaHmam no FOCT 12.1.005.

MpunoxeHwue 1
PekomeHayemoe

MpoTokonbi onpeaeneHnin Nokasarenen NOXapoB3pbIBOONACHOCTU BellecTs
“ 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
3KCNepMMeHTaNbLHOro onpeaenieHUs rpynnbl HEroprYnux 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 | TeMnepatTypa |ﬂeana| Bpewmsa

|Macca o@pa3—|HOTepq

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

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

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

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

ons  |npmas  |manb-  |unas | |mMans- | Hasa | |Mans- | Has

|06pa3ua,|mcnm— |MCHH— |



uc- | | Hasd |t7f, | | Hasd | t s, | | Hasd | t ¢, | | °C
|TaHMH |TaHMH |
[IBI— | t f, | KOH | | t s, | KOH | | t c, | KOH | |
I I I
Ta- | | MakKc | | | MakKc | | | MakKc | |
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 I
HenpTa t , cpenH = ; HempTa t , cpenH = ; HemnpTa t , cpenH =

f s S
[lpuMmeuaHUE
Brironm
damMmMa orneparopa
HammeHOBaHME JabopaTopumn
MpoTokon

JKCnepuMeHTanbHOro onpeageneHnsa rpynnbl TPyaAHOropro4vnx 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

onpeageneHns Temnepatypbl BCNbIWKN Xungkocrten B 3aKpbITOM TUITIEe



(yxa3aTb Mapky npubopa u cnocob HarpeBaHusi; 4OMYyCKaeTCs NPUMEHATb
npubop NMBHI, npubop no TY 38110207 1 aHanornyHole)

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 BCAbIWKA U BOCNNaMeHEeHUs XKUAKOCTEN B OTKPLITOM
Turne (ykasaTb MapKy npmbopa n cnoco6 HarpeBaHuA)

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

OHpGAEﬂeHMﬂTeMnepaTypblBOCﬂﬂaMeHeHMﬂ(CaMOBOCHHaMeHeHMﬂMnMTﬂeHMﬂ)
TBepAabliX 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
onpegeneHusi TemnepaTtypbl CaMOBOCNIaMeHEeHUSA 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 KOHUEHTPaUMOHHbIX npegenoB pacnpocTtpaHeHuA ninamMmeHun
no ra3o- u napoBo3ayLlHbIM 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— |TeMnepa— |OTHOCMTeﬂb—| Obuwee [lapurayibHOE OaBJIEHUE
Konuenrpauusa PesynbTar
Mcana—| HOe |Typa MC—l Hasd | IDaBJIEHUE |KOMHOH€HTOB cMecH, MM |
KOMIIOHEHTOB CMeCM, % |MCHOBITaHMUSI
HUA |naBneHMe, MBITAHUN, | BJIQXHOCTBb | cMmecH, | pT.CcT.
00. Ha
|vmM  pr.cT. |°c | Bozmyxa, % |y pr.crT.
I T T T T T T T T T | Bocnname-
| | | | 12 |3 [als |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: o¢u ; dm =
H B
damMmMa oneparopa
HamMeHOBaHMe JjabopaTopun
MpoTokon

onpepeneHns HUKHEro KOHLEeHTPaLMOHHOro npeaerna pacnpocTpaHeHus NylaMeHu,

MakCMManbHOro AaBrieHNsA B3pbIBa, MaKCUMarnbHOM CKOpPOCTU HapacTaHusA

OaBneHusi, MMHUMarnbHOro B3pbiBOONACHOro coAepXaHusA Kucnopoaa
M MMHUManbHOMN chnerMaTM3upyroLLen KOHLEeHTpauumu cnermaTusaropa

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
onpegeneHUa TeMmnepatypHbIX NpeaenoB pacnpocTpaHeHUs NnamMeHu
Nno 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 TEMSIOBOrO CaMOBO3ropaHus TBepAabIX
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
onpegeneHnsi MMHUMaribHOM 3Heprum 3aXXuraHus NbineBo3ayLWHbLIX 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| PaspanHbEM | HanmpaxeHre Ha | EMKOCTB | Umcio
| Umcio SHeprusa
VICIIEITaHMA | Ha | MeXIy |HpOMe)KyTOK |KOHJZ[eHcaTOpe, KBlKOHJZ[eHca— | MCKPOBEIX
|BOCHﬂaMe— | VMICKPOBOT'O
|BM6paTOpe, |pacnmnm— | 1, MM } T { Topa, II® |pa3pﬂn03 n
| menwit m | paspsana,
B | TeJeM u | | U1 | U 2 |
| | MK
| | I | emexrpo- | | | | |
| | I | mamn b, | | | 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 nHAaeKca

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. MNMposepka 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 B3pbIBaTbLCA M FropeTb NpU B3auMogencTBUM ¢ BoAow,
KACITOpOAOM BO3ayXa U ApYyrMMu BelecTBamMm



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

onpepeneHnss HoOpManbHON CKOPOCTU pacnpocTpaHeHUs NramMeHu, MaKkCuManbLHoro
AaBlieHnsA B3pbiBa U MaKCcUManbHOM CKOpPOCTU HapacTaHUA AaBlieHUA B3pbiBa
raso- 1 NapoBO3AyLIHON 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
onpeaeneHnsi 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

onpepgeneHus koaddguumeHTa AbIMOO6pa3oBaHus



IDaTa

HammMeHOBaHUE,

YCJIOBUS B IIOMEIIEHUM :

OMUBUKO—XUMUUE CKHUE

cocTasn "
CBOMVICTBA

TeMIeparypa, °C BelleCTBa MIIM yKasaHue HTO Ha
aTMochepHOoe nmariieHMe, klla MaTepua
OTHOCHUTEJIbHad BJIAXHOCTBL, %
Pasmepbl 1 BHELLHWE MPU3HAKK UCMbITbIBAEMbIX 0Opa3sLIOB
PexumMm Homep Macca CBeTomnponyckaHmue, % KondbonumeHnt
MCHOEITaHUM |oOpasua muga| obpasua, OeMOOOPAa30BaHMA
VICIIEIT @ HUM KT HadaJjibHOe KOHEUHOe IJIA KaxOoIo
obpasua,
M2 x kT (-1)
[IpuMeuaHne
Brironm
damMmiMAa oneparopa
HamMveHnOBaHMe nabopaTopun
MpoTokon

onpepeneHnsa NHAEKca pacnpocTpaHeHUs NylaMeHu

IDaTa

HamMeHOBaHMe, COCTab WIM yKasaHUEe
YcyioBuAa B IIOMEUEHUN: HTI Ha MaTepuas
TeMnepatypa, °C
aTMocdepHOe InmamJieHMe, Klla
OTHOCHUTEJIbHAS BJIAXHOCTbL, %
3HauUueHMe TEeIJIOBOTO KO3bOMIMeHTa yCTaHOBKM OeTa =
[ [ [
I I
Howmep | PasmepH | Temnepaty Bpemsa, c
| InrHa | Nupmexkc
obpasua | obpasua, pa IOEIMOBEIX
I T Io@ropeB—|pacnpOCT—
onsa | MM | razos, °C NPOXOXIeHMss GPOHTOM IJIaMeHM 1-TO
yqaCTKa|nOCTmmeHMH| mero | paHeHusa
McanaHMﬁ| | |
|MaKCMManb—|yqaCTKa | IIJIaMeHMU
I T I 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 | KaxIoTro
| was  fmame- | [ | | b | [per
ﬂmMOBHXl | obpasua
| | B e | rasos




[IpuMeuvaHne

BeiBOm: 1 =
damMmmMa oneparopa
HamMveHnOBaHMe nabopaTopun

MpoTokon
onpeaeneHus nokKasaresnid TOKCUYHOCTU NPOAYKTOB ropeHUsa NofIMMepHbIX
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 chrierMaTU3UpyoLLe KOHLEHTpauuu cnermaTusaTopa
M MMHUManNbHOro B3pPbLIBOONACHOro coAepKaHus Kucropoga
B raso- U NapoBo34yLUHbIX 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 BCMNbILWKW XUAKOCTEN

MpunoxeHue 2

PekomeHayemoe

1. MeTogbl pacyeTa TeMnepaTtypbl BCMbILWKA UHAMBUAYANbHBIX XXMOKOCTEN B 3aKPLITOM TUMMe
1.1. TemnepaTypy BcChbIWKN xuakocten (t_sBcn) B °C, UMEOLWUX HKeNepeuucrieHHble Buabl CBSA3En
(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
CpeaHsist KBagpaTnyeckas norpeLlHocTb pacyeTa (curma) no gopmyne (33) coctaenset 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 BeLLeCTB TeMnepaTypy BCbiwkM B °C BblYUCAOT Mo hopmyrne

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 Mccne,u,yeM0|7| XMNOKOCTNU WM3BECTHa 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 NnorpelHocTb pacyeta no dopmyne (35) coctasnset 13°C.
2. MeToabl pacyeTa TemnepaTypbl BCMbILLKA CMECEW FOPHYMX XXMOKOCTEN B 3aKPbITOM TUTTE
2.1. Temnepatypy BCMbILLKN CMECEN roproumx xumakocten (t Bcn.cm) B °C BblUMCHIAT Mo opmyre

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) coctaensieT 9°C.
2.2. Ecnn gna KOMMOHEHTOB CMeCM W3BEeCTHa 3aBUCMMOCTb [aBfieHMsl HacbIWEeHHOro 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) coctasnset 11°C.

2.3. TemnepaTypy BCMbIWKN BUMHAPHBLIX CMECen XMAKOCTEN, NMPUHaANEeXawmx OgHOMY FOMOSIOrMYecKoMy
PS4y, 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.

®opmyna (40) npymeHMMa LN FOMOJSIOTMYECKMX PSAOB H-CMIUPTOB M CMOXHbBIX 3¢hMpoB HOpMarbHOro
CTpPOEHMS.

CpenHsa KBagpaTuyeckasi NorpeLHocTb pacyeta coctaendet 2°C.

3. MeToabl pacyeTta TemnepaTypbl BCMbILKA MHANBUAYANbHbIX XXUOKOCTEN B OTKPBLITOM TUITe

3.1. TemnepaTtypy BCMbIWKA B OTKPbLITOM TUrMe BbMMCNAT no ¢opmyne (33), Mcnonb3ys BenUYMHbI
AMNNPUYECKUX KO3PDULMEHTOB 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

Koadbpmumentel a_0 u a_1 npu pacdyere TemnepaTtypbl BCMbIWKA B OTKPLITOM TUMME pPaBHbl
COOTBETCTBEHHO MUHYC 73°C 1 0,409.

CpegaHsist KBagpaTnyeckas norpeLHocTb pacyeTta coctaengaet 10°C.

3.2. Ecnv gna vccnegyeMon KMAKOCTU M3BECTHa 3aBMCMMOCTb [aBfieHUs HacbIWEeHHOro 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.



CpepnHsia KBagpaTnyeckas norpeLlHocTb pacyeTta coctasnget 13°C.

MpunoxeHue 3
PekomeHayemoe

MeToabl pacyeTa TemnepaTypbl BoCcniiaMmeHeHUsA Xngkocrten

1. TemnepaTypy BocnnameHeHusa (t_socn) mHAuBMAyanbHbIX Xuakocten B °C BbIMMCNAIOT No dopmyne
(33), roe a_0 - pasamepHbIn KO3(PULMEHT, paBHbIN MUHYC 47,78°C; a_| - 6Ge3pa3amepHbIi KOI(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

CpeaHsia KBagpaTuyeckas norpeLlHocTb pacyeTta coctasnget 5°C.
2. Ecnn u3BecTHa 3aBUCMMOCTb AaBfieHWs HacCblWEeHHbIX MapoB OT TemnepaTtypbl, TO TemnepaTypy
BOCMMaMeHeHNs1 MHOMBUAYanbHbIX XUOKOCTEN, cocToswmux 3 atomoB C, H, O, N, BeluucnsatoT 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) .

CpeaHsis KBagpaTnyeckas norpeLlHocTb 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.

CpefHsasa kBagpaTudeckas NnorpelHocTb pacyeTa coctaBndet 2°C ana cnvptoB M 4°C - ons CrOXHbIX
achunpos.



MpunoxeHue 4
Ob6s3aTenbHoe

MeToabl pac4yeTa KOHUEHTPaUUOHHbLIX npeaefnioB pacnpocTtpaHeHnUd ninaMmeHu
no ra3o- " napoBo3aywHbIM CMeCAM

MeToabl pacyeTa NpUMEHUMbI AN UHAMBUOYabHbBIX OpraHMYeckmMx BELLECTB, COCTosLMX N3 atomos C, H,
O, N, CI (He Bbonee ogHoro atoma xnopa B MOriekyne) n nx cmecen. B cnyyasx, oroBopeHHbIX B iN.2 1 3, B COCTaB
CMecen MOryT BXOAMTb BOOOPOA, AWOKCMA yrnepoda, asoT, BogdHou nap. OTHocuTenbHasi cpegHsas
KBagpaTuieckasi NorpeLlHoCTb pPacyeTHbIX 3HAYEHWI KOHLUEHTPALUMOHHbLIX NPeAenoB pacnpoCTpaHeHWsl ninamMeHu
He npesbiwaeT 20%.

1. MeTtogbl pacyeTa KOHLEHTPaALMOHHbLIX MNPEOENIOB pacrnpoCTPaHEHUs MraMeHn WHAMBUAYaNbHbIX
BeLLeCcTB AN HavanbHou Temnepatypbl 25°C

1.1. HwxHui npegen (dov_H) B % 06. BbIMUCIIAOT No doopMynam

b R
A h h ; B A r©
C H 0 ‘N Cl C=C 7N
| c—C

9,134 2612 |—0,522 |—0,494 ~3,57 7,88

0 1 P
dou = 100/(1 + h HOempra H + cymMmvMa hm + cymmvMma hm ), (43)
H f f J=1 J 3 r=1 rr
NI
q
dou = 100/cymma h m , (44)
H s=1 S s
roe h - DMIVPUYECKUM IIapaMeTp TEIJIOTH obpasoBaHmus BelecCcTBa,
f MOJIb X KIx(-1);
HOenvTa H - CTaHIapTHAas TenjoTa oOpasoBaHMA BelleCcTBa B I'a3000pasHOM
f cocroaHum npu 25°C, kIx x MOJb (-1);
h, h, h - xosddbmumenTs, XapakTepusyouue BKJIALO j-x aromomB (C, H,
3 r s O, N, Cl), r u s—-X CTPYKTYPHBIX IPYyII, BIMIOIMX Ha
HVUXHUM [Opene;
m, m , m - UYMCJIO aTOMOB J-T'O DJIEMEHTa, r M S-X CTPYKTYPHBEIX TPYII B
3 r S MOJIEKYJIE BeElleCTBa;
1, p, 9 - UMCJIO XUMMUECKUX DJIEMEHTOB U TUIIOB CTPYKTYPHEIX TPyl B

MOJIEKYJIEe BelleCcTBa.
BHaueHus kosbdbuumenTor h ,h , h , npuBenensr B Tadmn.21.
f 3 r

"Tabnuua 21"



Bug CTpYKTYpHOR h Bup cTpyxrypHoit
rpynna ¥ rpynnu

?O
TO
>
N-W
-3
OZ200
Znzo

Hl |
N

-

C—N (rpexBaneHTHHHI) 2,27

"Tabnuua 22"

1.2. BepxHuin npegen pacnpoctpaHeHus nnameHn (ou_B ) B % 00. BbIMUCNAT B 3aBUCUMOCTU OT
BEITMYMHBI CTEXMOMETPUYECKOTO koadhpmumneHTa kucrnopoda (beta) no chopmynam:
1 a
dn = 100/(cymma h m + cymma gq ) npm bGera <= 8; (45)
B Jj=1 J 7 s=1 S

100 / (0,768 Gera + 6,554) mnpu Gera > 8, (46)

(0%

B
roe h , g - KO20OMLUMEeHTH, YyUMTHBAKIME XMMUUECKOE CTPOEHME BEeUeCTBa;
3 S

m - YMCJIO CBA3EM Jj-TO0 DBJIEMEHTA;

m, m , m , M - YMCJIO aTOMOB COOTBETCTBEHHO yIJlepona, BOIopoIa, XJjopa
C H Cl 0O M KUCJIOpOIa B MOJIEKYJIE BelleCTBAa.

3HaueHus koadduumneHToB h_j u q_s npuBegeHbl B Tabn.23 n 24.



Bun crpyktryprofi h. Bup eTpyKT ypHO#
rpynnnl / rpynnot
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R
oz
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w0

"Tabnuua 23"
Bug cTpyKTypHO#l rpynnn q
__C<O —1,47
H
UHKJA Heapouairnqecxnﬁ 3/mc
|
—C —C— 1,11
N/
O
"Tabnuua 24"

2. MeTop pacyeTa KOHLEHTPALUMOHHLIX MPefenoB pacnpoCTpPaHeHWst MaMeHW Ansi CMecell roproumx
BeLLEeCTB Npu HavanbHon Temnepatype 25°C

MeTon npegHasHayeH AnNsl BELLEeCTB, He BCTyNawLwWMxX Mexay cobOol B XMMUYECKYHD peakuuio npu
Ha4yaneHoW TemnepaTtype. B 4Mcno KOMMNOHEHTOB CMECUM MOXET BXOOWUTb MOMEKYNSPHbIA BOOoOpod, obbemHas
KOHLIEHTpaumsi KOTOPOro He AorfbkHa npeBbiwate 75% OT CyMMbl FOpPHYMX KOMMOHEHTOB cMecu. Heroptoummm
KOMMOHEHTaMMN CMECU SBMSOTCA AMOKCUA, YINepoaa, a3oT U BoasitHOW nap. B yncrno KOMNOHEHTOB CMecu He BXOAUT
Kncnopog.

HwxHu ou_H (BepxHWU on_B) Npegen pacnpoCcTpaHeHus NiaMeHn O CMeCcu roprovmx Bewwects B % 06.
BbIYMCNAT No hopmyne

n n
du , du = cymma om /cymma (pm / dm ), (47)
H B k=1 k k=1 K 1K



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 npenen (doun_nk) kakoro-nnbo KOMNOHEHTA CMECU HEVM3BECTEH, €r0 BbIYMCIAIOT, Kak yka3aHo B N.1.

3. MeToabl pacyeTa nNpeaenoB pacnpoCcTpaHeHUs NnaMmeHn Ansi CMECEN ropHYMX BELLECTB C HEFOPHYMMU
npu BbINyCKe MX B BO34yX AN HaYanbHon temnepatypbl 25°C

[laHHble MeToabl pacyeTa NMPUMEHSIIOTCS B TOM Crlyvae, €Cn KOMMOHEHTbl CMECUM He BCTynawT Mexagy
cobor B XMMMYECKYI0 peakuuio Mpu HadanbHOW TemnepaTtype, HEeroprouYMmMn KOMMOHEHTaMW CMECU SIBMSOTCS
Ouokeug yrnepoga, asoT M BogAHOM nap. B unmcno roproumx KOMMOHEHTOB CMECU MOXET BXOOUTb MOJEKYISIPHbIN
Bogopon, obbemMHas KOHLUEHTpauusi KOTOPOro He AofkHa npeBbiwaTtb 75%. B 4Mcno KOMMNOHEHTOB CMECU He
BXOOUT KUCMOPOA.

3.1. HWKHUA KOHUEHTPAUMOHHbLIN Npeaen pacnpocTpaHeHus nnameHn ana cmecu ¢u_H) B % 06.
BbIYUCAIAIOT N0 opmyne

¢ = 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

MuHUManbHY0 drerMaTU3vpyIoLLYH0 KOHLeHTpauuto (dbu_d) KakOoro Heroproyero KoMnoHeHTa B % o0.
BbIYMCIISAOT Mo chopmyne

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 cpegu roptoumx KOMMNOHEHTOB CMECK OTCYTCTBYIOT MOJEKYNSAPHbIA BOAOPOA, MOHOOKCUA yriepoaa u
YKCYCHasi Kucnota, To 3HadeHue 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 BepxHUW) 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

KoHcTpyKUuMsa pacnbinvMTens AucnepcHbIX BeWwecTB Npu onpeaeneHnmn nokasarenemn
B3pblBa NbINIEBO3AYLWHbIX cMecen

Pacnbinutens coctouT 13 koHyca 1 n dopkamepsl (4epT.22). KoHyc ¢ yrnom pacteopa 30° oagHOBpEMEHHO
CNY>XUT BEPXHEN KPbILLKOW peakuMoHHOro cocyaa anametpom (105+-5) mm. dopkamepa cocTtouT M3 Kopnyca 4 u
OOHbIWKa 5, obpasylowmx BHYTpeHHW cdepy anameTpoM (40 +-1) mm. Obpaseu mccnegyemoro BeLLEecTBa,
MOMELLEHHbIA Ha OOHBILWKO ddopKamepbl, B3BUXPUBAETCA NPWU KpaTKOBPEMEHHOW MOJaye CXKaToro Bo3gyxa U vyepes
naTpyboK 3, COEAMHEHHbIN C KOHYCOM PacnbIIMTENS HAaKUAHOW rankom 2, yBrieKaeTcs B peakLMOHHBIN COCyA,.

. ———

1 — KOHyc; 2 - raiika HaknpHaa; 3 — naTpyGok; 4 — kopnyc
¢opkamepsbl; 5 — LOHBIWKO

YepT. 22

"YepTtex 22"

MpunoxeHue 6
PekomeHayemoe

MeToabl pacyeTa TeMnepaTypHbIX NpeAerioB pacnpocTpaHeHUA niamMmeHn

1. PacueT TemnepaTtypHbIX NpedenoB pacnpoCTpaHeHus NnaMeHn MHOANBMAYarbHbIX XXUOKOCTEN

1.1. Ecnn n3BecTHa 3aBMCMMOCTb AaBMEHUS HAaCbILLEHHOro napa OT TemnepaTypbl, TO 3HaYEHUE HUKHEro
WNn BepxXHEro TemnepaTypHOro npegena pacnpoctpaHeHusa nnamedn (t.n) B °C  BblMMCAAOT  NO
COOTBETCTBYHOLLEMY 3HAYEHUIO KOHLIEHTPALMOHHOIO Npeaena pacnpocTpaHeHus nnameHun (duv_n) no popmyrne



B
t = - C, (58)
I A - lg(¢m p x 0,01) A
om0

roe A, B, C
A

p - arMocbepHOe nmarJjieHMe, klla.
0

— KOHCTAaHTBI YpPaBHEHUA AHTyaHa;

3HaveHne du_n MoxeT OblTb paccyMTaHO MO MeTodam, NMpUBEAEHHbIM B mpunoxeHnun 4. [orpelHocTb
pac4yeTa no dopmyne (58) onpegensieTca NOrpeLwHOCTLIO pacyeTa v _n.

1.2. Ecnn Hen3BeCTHa 3aBUCUMOCTb [ABfIEHMS HACLILEHHOrO napa OT TemnepaTtypbl, TO ANS BELIECTB,
coctoswmx n3 atomos C, H, O, N 3HauyeHne HKHEro nnmn BepxHero TemnepartypHoro npeaena (t_n) BblMMCASIOT NO

dopmyne

aj, °C
Bun Bux
CTPpYKTYpHOR ¢ y CTPYKTYpHO#H ¢
rpynnsi ] B rpynnso H

elelelele;
RN
Coxfo

n

—1,158

—4,64
0,570
1,267
5,86

—~2,14
6,53
19,7¢

—4,4(

t =a + + cymma a 1 (59)
I 0 1 xun j=2 3
Toe a - pas3MepHBEN xoodobmLmMeHT, PaBHEI MUHYC 62,46°C nna HWXHETO 1
0 MuHyC 41,43°C 1jsa BepxHero IpeneiioB;
a - 0OenpasMmepHbBlM Ko3bbdmumenT, paBuel 0,655 mnms HwxkHero m 0,723 nJis
1 BEPXHEeTrO Npeneiios;
a - sMOMpuUeckue Ko3bOMUMEeHTH, XapaKTepus3yolye BKJIAL J-X CTPYKTYPHHX
3 TPYyIN, OpPpMBEeIOeHH B Tabj.28.

"Tabnuvua 28"

CpenHee kBagpaTtudeckoe OTKIOHeHMe pacyeTta no dopmyne (59) cocraensiet 9°C.

1.3. Ecnun HensBecTHa TemnepaTtypa KMNEeHNs Uccrnegyemoro Bewlectsa npyv HopMarbHOM aTMOCHEPHOM
OaBrieHnM, TO 3HaYeHUe HWKHEero TemnepaTypHOro npegena pacnpoctpaHeHus nnameHu (t_H) BblYMCASIOT no
dopmyne

t =t - C, (60)

roe t — DJOKCIIEPVMMEHTAJIbHOE 3Ha4YeHMe TeMIlepaTypbl BCIIBIIKM, OC,'



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 pachnpocTpaHeHWss nnamMeHu AONns  cMecell  XWOKoCTewn,
npeacTaBnsaoLwmx cobow pacTBopbl

2.1. Ecnu usBecTtHa 3aBMCMMOCTb [aBMEHWs] HACLILEHHOrO napa OT TemnepaTypbl ANA Kaxgoro u3
KOMMOHEHTOB CMeCHU, TO TEMNEPATYPHLIN Npeaen pacnpocTpaHeHus nnaMenn ans cmecu (t_n.cm) B °C BblMUCNSAOT
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 coctaenseT 10°C gna HWxHero TemnepaTypHOro
npegena u He npesbiwaeTt 20°C ans BepxHero npegena.

2.2. Ecnn HensBecTHa 3aBMCMMOCTb AaBIEHMS HACbILEHHOro napa ot Temnepartypbl XoTs 6bl A4ns ogHOro
KOMMOHEHTa CMeCU, TO HWXHUI TemnepaTypHbIn npegen pacnpoctpaHeHus nnameHun ans cmecu (t_H.cm) B °C
BbIYMCIIAOT NO dopmyne

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_uncn i/R MoXeT ObITh onpeaeneHo no MHTepnonsiuMoHHon dopmyrne (38).

CpepaHsist KBagpaTnyeckas norpeLHocTb pacyeTa no dopmyne (62) coctaesnset 10°C.

3. PacyeT HwkHero TemnepaTypHOro npefernia pacnpocTpaHeHUs nfaMeHn And CMecen roproumx U

HEeropYnx XuaKocTemn

Ecnn cmeck xngkocten npeacraenaeT cobon pacTeBop, TO, UCNONb3Yys M3BECTHYIO 3aBUCMMOCTb AaBMeHUs
HacCbIWEeHHbIX napoB OT TemnepaTtypbl ONA KaXOoro Heropr4yero KOMMOHEeHTa, MOXHO paccyuTaTb HUXKHUI
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 NMorpeLlHocTb pacyeTa coctaensieT 10°C.

MpunoxeHue 7

PekomeHayemoe

MeToabl 3KCnepuMeHTanbHOro onpeaereHnsi HoOpmanbHOW CKOPOCTU
pacnpocTpaHeHus NflaMeHn B ra3o- U NapoBO3AYLHbLIX CMECAX



1. MeTog onTMMu3aumu, NPUMEHAEMbIN ANs onpeaeneHns HopMaribHOW CKOPOCTM B LUMPOKOM Auana3oHe
JaBrieHun 1 Temneparyp

1.1. Annapartypa

Cxema yCTaHOBKM ONs onpegeneHvus HopmasbHOM CKOPOCTU pacnpoCTpaHEeHUsa NramMeHu 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 — TepMocTar; 4 — NUHKUA NoAaYM ro-
plouero; 5 — nuHM4g nogaum okncnuTensa; 6 — nuHnAa nogaum dnermarnaaropa; 7 — HaMepuTens
AaBneHusi; 8 — knanaHel; 9 — pTYTHLIA MaHoMeTp; 10 — BakyyMHbIid Hacoc; 11 — rasoBbiit
cMmecuTens; 12 — ycunutenu THpUCTOpHbIe; 13 — perynaropbl Temnepatypsl;. 14 — anekTpoHa-
rpeeatenu; 15, 24 — TepMoanekTpuiyeckue npeobpazoratenn;16 — AaTuuk AaeneHun; 17 —
perncrparop 4yeckKoro AAE ; 18 — nyneT ynpaenenua; 19 — 3axuraiollee ycTpoi-
cTBO; 20 — younuTtens; 21 — cMOTpPOBble OKHa; 22 — CKOpPOCTHas KMHOKamepa; 23 — namepu-
Tenb Temnepartyphl
Yepr. 23
"YepTtex 23"

1.1.1. PeakuuoHHbIN cdepunyeckuin cocyn BmecTumocTbio 10 AM3, MMELWUn CMOTPOBOE OKHO AriS
pernctpauum npouecca pacnpoCTpaHeHUs nnamMeHn. PeakuMOHHbIM cocyn CHabXeH OaTyuMkoM AaBrieHus U
COeAVHEH 4epes KnanaHbl ¢ MaHOMETPOM, BaKyyMHbIM HacoCOM, CMCTEMOW nogaym u cbpoca rasoe v napos. B
LeHTpe cdepuyeckorn Mnonoctu cocyga copMMpoBaH paspsagHbIi MPOMEXYTOK. [ns MNOoBbIWEHUS TOYHOCTU
perncTpauum gaBrieHns Ha HayanbHOM CTagun pa3BUTUS MpoLiecca PEKOMEHAYETCS UCMONb30BaTh BTOPOW AaTymK
[aBrneHus.

MpumeuaHue. [Jonyckaercs NnpuMeHATb chepuyeckme peakuMoHHbIe cocyabl BMECTUMOCTbIO OT 3 o 25
am3.

1.1.2. CmecuTenb rasoBbil Afsi MPUTOTOBIIEHUS TOMOFEHHOM Tra30MapoBOA CMEeCUM MpU MOBbILEHHOM
[OaBreHnM NO3BOSISIET MPOBOAMTL NOAPSI HECKOITbKO SKCMEPMMEHTOB B PeakLMOHHOM COCyde CO CMECbIO 3a4aHHON
KOHLIeHTpauuu.

1.1.3. [datuuk paenenuns pomkeH obecneunBaTb perncTpaumio ObICTPOU3MEHSAOLLErOCA AaBrieHns B
yactoTHOM gunanasoHe oT 0 go 1500 Ny 1 nmeTb BEpXHUI Npeden u3mMepeHusa He meHee dYem B 10 pa3 GonbLue
HayanbHOro JaBneHust B cocyae.

MpumeyaHue. Mpn HeobxoOUMOCTN CUCTEMY U3MEPEHMUS OaBrneHUs TapupyloT nubo nogayen Bosgyxa B
peakunoHHbIN cocyd, NMMBo Ha crneunanbHO NpeaHa3Ha4YeHHOM Ans 3Toro npecce.

1.1.4. B ka4yecTBe NCTOYHMKA 3aXUTraHNsl UCMOJb3YOT 3NIEKTPUYECKYI0 UCKPY C aHepruen He 6onee 0,1 [k un
ONMTENnbHOCTBLIO He Bonee 3 mMc. PaccTtosiHne mexay KOHycoobpasHbIMU KOHLIAMKU 3M1eKTpodoB He bonee 2,5 Mm.
HOuwameTp anektponos He bonee 3 MM.

1.1.5. Tepmowkad, obecneunBaloMin HarpeB pPeakLMOHHOIO Cocyda, UcnapuTens M CBA3bIBAKOLWMX WUX
NHEBMOMMHUIN OO0 HeOBX0AMMOW TeMnepaTypbl C paBHOMEPHOCTLIO He MeHee 5%.



1.1.6. Peructpatop OuHaMU4eckoro OaBreHusi JormkeH obecneunBaTb HENpepbIBHYIO UMW OUCKPETHYHO
3anncb M3MEHEHMS1 BO BPEMEHU [aBMeHWs BHYTPU cocyda B npouecce ropeHund. 3a Havano oTcyeTa BpeMeHu
NPUHUMAOT MOMEHT cpabaTbiBaHNSA NCTOMHMKA 3aXXKUTraHus.

1.1.7. MaHOMeTpbl ONs U3MEPEHUs] CTAaTUYEeCKOro OaBrieHWst B cocyde, NMHEBMONMHUAX, UCMapuUTene 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, obecrneymBaloLMiA OCTaTOMHOE OaBfieHMe B peakuMOHHOM cocyde He Gonee
0,266 klMa.

1.1.9. KnanaHbl 1 NHEBMONMHMM, BblAEPXUBAKOLINE OaABMeHME B3pbiBa 1 obecneydmBatoLLe BO3MOXHOCTb
BaKyyMUPOBaHUS cocyaa.

1.1.10. TynbT ynpaBneHus, obecneuynmBalroWMA CUHXPOHU3ALMIO MOMEHTa 3aXuraHus Ccmecu C
perncTpaumen npouecca pacnpoCcTpaHeHNs NNaMmeHn C MOMOLLbIO CKOPOCTHOW KMHOKaMepbl.

1.2. NpoBeneHune ncnbiTaHUin

1.2.1. PeakumoHHLIN cocya NpoOBEPSOT Ha repMeTUYHOCTb. [epMeTUYHOCTL cocyda AOMKHa ObiTb Takon,
4yTOObI NPU OcTaTO4YHOM AaBrieHun He 6onee 1 klMa nameHeHne aasneHus 3a 10 MuH He npeBbicuno 0,133 kMMa.

1.2.2. TpurotaBnuBalT B PEaKLUMOHHOM COCyde TFOpHYYlD CMechb. [ns 4ero BakyymMuMpywT cocyd Ao
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
KOHBEKTUBHOMY NepeMeLLNBaHUIO.

1.2.3/ Tlpn HeobxoaMMoCTM cocyd W ucnaputenb HarpeBaloT OO0 TemnepaTtypbl UCMbITAHWK, ANS Yero
NCMonb3YyT TEPMOLLKAd U yCTPOMCTBA aBTOMATMYECKOrO perynmpoBaHus Temnepatypbl. [lonyckaercss HarpepaTb
WCXOAHYI0 CMEeCh [0 TeMnepaTypbl, He npeBbiwatoLien 55% oT TemnepaTypbl CaMOBOCMIAMEHEHNS.

B peakumoHHOM cocyae cosgatoT Tpebyemoe A5 UCNbITaHUI JaBNEHNE roptoYen cMecu.

1.2.4. 3akpblBalOT BCE KnanaHbl YCTaHOBKM W C MNynbTa YyNpaBreHWs MHULMMPYIOT 3axuraHne cmecu B
cocyge. MomeHT cpabaTtbiBaHUs 3axurarolero YCTpOWCTBA U U3MEHEHVe AaBrieHns B COCyae 3anuvcbiBaloTCs
PErMcTpaTopoM AUHaAMMYecKoro gaeneHusi. Npyn HeobBXOoAMMOCTM MCMOSb3YOT CKOPOCTHYK KMHOKaMepy Ans
permcrpauumn npouecca pacnpoCTpaHeHUs NaMeHu.

1.2.5. VcnbiTaHre npy 3afaHHbIX 3HAYEHUSAX HAaYarbHOro AABMEHNs, TeMNnepaTypbl U KOHLEHTPaL MK CMECK
NOBTOPSIOT HE MEHee Tpex pas.

Kaxgyto aKkcnepuMeHTanbHyl 3aBUCUMOCTb W3MEHEHUSI [OaBrieHuMst BO BpemeHu obpabaTtbiBaloT B
cooTtBeTcTBMM C 0.1.3.

1.2.6. MNocne kaxgoro UCNbITaHNA pPeakUMOHHbIM COCyL BakyyMUPYIOT M NpoayBaloT BO3AYXOM HE MeHee
Tpex pas. NMpn HanuuMmM KoHOeHcaTa Cocyd NPOMbIBAHOT.

1.2.7. C uenbto onpegeneHnss MakCMMasribHOrO 3HAYeHUMs1 HOpPMarbHOM CKOPOCTU pacrnpoCTpaHeHUs
nnaMmeHn ansg uccnegyemMoro BeLecTBa NPU 3afaHHbIX 3HAYEHMAX HayanbHOro AaBreHUd U TemnepaTypbl
NpoBOAAT UCMLITAHNSA CO CMECSIMU Pa3fMYHOro coctaBa, b6rmM3Koro kK CTEXMOMETPUYECKOMY.

1.2.8. [na onpegeneHnss 3Ha4YeHUN HOPMAarbHOW CKOPOCTW pacnpoCTpaHEHUs1 MNfamMeHn no cMecwu
3a[laHHOro COCTaBa B LUMPOKOM AnanasoHe AaBrneHun 1 TeMmnepaTyp NPoBOAAT CEPUM UCMbITaHWIA, OTRMYaloLwmecs
HayvanbHbIM JaBneHneM u/unu TemnepaTypomn.

1.3. OueHka pesynbTaToB

1.3.1. PacyeTHyt0 3aBMCMMOCTb M3MEHEHNS AaBfieHMS B COCYAEe BO BPEMEHW MOMyYatoT MHTErpupoBaHMeMm
anddepeHumnansHOro ypaBHeHMs MaTemaTyeckon Mogenu npouecca
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o b
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u
"u*“'-l'—' G I (66)
fe—l Yul(v,—1) -1 v, =Y.
G=y [l — 2 nVu —— 67
b + Yo ?b(‘\’u—l) + Yu ' { )
e n=p/pt — OTHOCHTE/LHOE AABNEHHE;
p — TeKyuwiee pacyeTHoe AasJenue B cOCyae, klla;
p: — HauajabHoe JaBneHHe B cocyae, klla;
t — BpeMs, c;
@ — DagHYC PeaKUHOHHOrO COCYAa, M;
Y4, Yo — COOTBETCTBEHHO NOKa3aTenH agHalart ropioyefl cMecH H NPOAYKTOB
rOpeHus;
my
ny= my OTHOCHTEJbHAsA Macca roplouelf cMecH B COCYXe;
m, — TeKyllee 3HayeHHe MacChHl ropioveil cMecH, Kr;
m; ~—— HayajbHOe 3HayeHHe MacChl I'CpPIOYeH CMecH, Kr;
Ne =ps [Py — OTHOCHTEJLHOE MaKCHMaJbHOE AaB/jeHHe B3IPHBA B COCYAL;
pe — MaKCHMAJIbHOE XaBJIeHHe B3pLiBA B COCYAe NPH HAYaJbHOM XRaBJe-
HHH py, K[la;
§y — TEKyllee 3HaueHHe HOPMAJAbLHON CKOPOCTH DAacNpOCTPAHEHHA miaase-
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 3KCMEepPUMEHTAsIbHOW U pacYeTHOW 3aBUCUMOCTEN M3MEHEeHWsl paguyca nramMeHu OT BpeMeHU
MOXET ObITb UCMOSIb30BAHO AJ151 KOHTPOIS NMPaBUbHOCTU ONpeaeneHnss HopMarbHON CKOPOCTHU.
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 ﬂpI/IGJ'IVI)KeHI/II/I aanabaTnyeckoro cxatusi CMecu W3MeHeHue
OTHOCUTENBbHOIO AaBleHNA ONNCbiBaeTCA BblpaxeHnem

HOpPManbHOM CKOPOCTU C POCTOM

SIICUJIIOH



m

roe SICUJIOH = (m + n - ) — TEPMOKMHETUYECKM M IIOKas3aTellb.
HIO
u

Bxopgswme B pacyeTHble (hopmynbl mapameTpbl HO_W, HO_b, nn_e onpegenawT TepMoauHaMU4ecKnm
pacyetom. [lpyn OTCYTCTBUM paCYETHbIX 3HAYEHWU ramMMa_B BbIYUCIIEHUS MOTYT MPOBOAMUTBLCS B MPUOMMKEHUU
HI0_b, raMma_u a 3Ha4yeHue Nn_e MOXET ObITb 3aMMCTBOBAHO 13 3KCMEPUMEHTarbHbIX AAHHbIX.

PacueTHas 3aBMCMMOCTb I'IM(t) onpenendaeTca AByMA HEU3BECTHbIMU NapamMmeTpamu - s_ui N 3NMCUNOH.

1.3.2. 3 3KcnepmmeHTaan0|71 3anmMcn n3MeHeHuna aaBrieHnA BO BPEMEHU BbI6MpaPOT HEe MeHee nNATU

3HayeHun p_kK (t_k ), yooBneTBopsoLwmx yCrnoBuio

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.

MNpumeyvaHne. [nA oOUEHKM COOTBETCTBMA SHEPIrMM WCKPbl  YCMOBUSAM  WCMbITAHWSA  MCNOMb3YIOT
SKCnepuMeHTanbHyto Touky p_i(0), cOOTBETCTBYIOLLYIO MOMEHTY cpabaTbiBaHus 3axuratowiero yctponctsa. [pu
3TOM CYUMTalOT, YTO 3HEPrUsi WCKPbl COOTBETCTBYET YCMOBMAM UCMbITAHWS, €CNyW pacyeTHas 3aBWCMMOCTb
N3MEeHeHUs1 AaBrneHus, MNornyvYeHHas B pesynbTate onTuMM3auun, COBMafaeT C SKCMepUMeHTanbHOW, BKMoYas
Touky p_i(0).

1.3.3. OﬂTVIMI/I3VIpy+OT pac4eTHy0 3aBUCUMOCTb U3MEHEHUA 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 (byHKLLI/IOHaJ'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

dopwmyna 74



TpaHcrnoHupoBaHWe, NepeMHoXeHNe 1 obpalleHne MaTpuL, OCYLLECTBNSAOT N0 CTaHO4APTHLIM Npoueaypam,
nmeromnmcs B bubnmnotekax nognporpamm 3BM.
NTepaumoHHbIN NpoLecc npekpallaeTcs Npy BbINONHEHUN YCIoBUS

Tera - Tera <= peJjmbTa, (75)
L+-1 L
-4 -3

roe curMa = 10 (TgTa +10 ).
L

_ OnemeHTbl MaTpuubl X onpeaensitoTcst YUCTIEHHBIM UHTENPUPOBAHUEM YPaBHEHNS
dopwmyna 76

B npouecce BblMMCNEHWIN AN HAXOXAEHUS AOBEPUTENbHBIX MHTEpBanoB (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-laysna utepaumMoOHHbIN NpoLEecc MUHUMU3aLMK YHKLMOHaNa
(72) nposogAaT no dopmyne (73), B kotopon [enbty Teta L onpegensatoT no cdopmyrne



~ ST T
AB; , A8 _, H, \Ag; Ag; H;
aT — T
AB; _,Ag, Agr . Hp_Agp
CTpeM'HTCH B KOHLlIe HTepanjHOHHOFO npouecca K OﬁpaTHOﬁ ManHﬂe JACTHL

92 (8)
08,60,

Hy=H _,+

BOJAHHX BTOPOro nopsaka B(8)= B TOUKE MHHHMYMA;

cO(8)
€8,

éD(8)
(8,

gr (8)= — rpajHeHT QYHKUKOHA/IA B TOYKe ©; 3HayeH:

om(6) A . ~  &nP(t,,8) onP(t, €
e ————— == 2 ﬂd t - p t ,e ’ ‘ kL._‘
36, k§1 [ () —5'(1,.0)] 06, , 8 06,

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)"
HaxoaMTCS aHanorMyYHoO 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, yem 10(-D), roe D-uncno 3Havawmx uudp B
npeacraBneHnn ¢ nnaeatoLlen sanaton B IBM.

B xope nocTpoeHust NTepauMoHHOIo NpoLuecca aHanornyHo npegbiayliemMy Metogy HEeNMMHENHbIX 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 BEPOATHOCTN B COOTBETCTBUM C YCITOBUEM

Ons JKCNnepumeHTa C NnopAaaKoBbiIM HOMEPOM I nony4arT



8=8'+A0,
!

rae et " :;“3 —— BEKTOP-CTOJ0EL HEeH3BeCTHE

~~

8/ — cpeniee snauenne Ais [-ro sKcHepUMen
A6/ — nopepurennHi HHTepBan.

"®opmyna (82)"

I'Ipwmeqal-me. MeTog npumMeHnmMm B YCIoBUAX ﬂpeHere)KeHMﬂ KOHBEKLMEN. KOHTpOJ‘Ib npaBuUIribHOCTU

onpegeneHus HOpMarnbHOM CKOPOCTU pacnpOCTpaHeHUs nrnaMeHu MEeTOAOM ONMTUMM3aUMK OCYLLECTBAST Mo
ycrnosuto Fr >= 0,11, B koTopom umcno dpyaa

2
S

s

Fr = , (83)
gd
roe s - BUOMMAas CKOPOCTHL IJlaMeHu, M X c(-1);
s
g - YCKOPeHMEe CWMJIH TAXeCTu, M X C(-2);

d - mmameTp cocyna, M.

1.3.4. ObpabaTbiBaloT B cootBeTCTBUM C N.1.3.3 Cepuio aKCneprMeHTarbHbIX 3aBUCMMOCTEN U3MEHEHWUS
OaBrieHns, KOTopble MONydeHbl MpyU OJHUX U Tex e ycnosusx. OueHMBalOT 3KCnepuMeHTanbHoe (Curma_a) u

pacyeTHoe (curma_p) cpefHee KBaapaTMYeckoe OTKMOHEHWE U NoMyYaloT AN KOHKPETHbIX YCIOBUiA 3KCNepUMeHTa
MCKOMOE 3HayeHne HeU3BECTHbIX

napaMeTpoB (Tera’) MO Cepur SKCIEPUMEHTOB

A

Tera® = <Tera> +- (curma + curma ); (84)
€] P
roe <TeTa> - cCpeIHee SHAUEHME MO Cepur L SKCIEPMMEHTOB, OmNperesseMoe o
bopmysie
B 1L
<Tera> = —— CyMmma TeTa , (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 WCMOSb30BaHWS [OaHHOMO MeToda OCYLLECTBASKT MO YCrOBUIO paBeHCTBa
HOpPManbHOM CKOPOCTWM PachpOCTpPaHeHusl niaMeHn B CTEXMOMETPUYECKON M30MPOnaHOoso-BO3OYLLHOM CMecu B
CTaHOapTHbIX ycrioBuax 3HadveHuto (0,29+-0,02) mc(-1).

CxogumocTb MeToga npu  OoBepuTenbHOW BeposiTHocTM 95% He pomkHa npesBblwate  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 ycnoBum paBeHCTBaA HadanbHOW TemnepaTypbl CMECU BO BCEX CEPUSIX UCMbITaHWN,
CTPOAT Mo To4kaM s°_ui (p_i), rae pasnuyHble HavanbHble AABMEHNs p_i - 3adaHbl, a S°_Ui - onpegeneHbl METOAO0M
onTuMmu3aumn. [ins noctpoenus cnegyowmnx nsotepm (T_u =const) no popmyrne (88) onpenensoT 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) COOTBETCTBYIOLIEE 3HAYEHME HOPMarbHOM CKOPOCTUM S U AONA Kaaon cepum
UCNbITaHWN, T.€. NPM OOMHAKOBOW TemnepaTtype T_U v pa3nuyHbiX 4aBAEHUSX P.

1.3.6. YcnoBusa u pesynbTatbl UCMbITAHUN PErMCTPUPYIOT B NPOTOKONe, dhopma KOTOpPOro npueBedeHa B
npunoxexHuu 1.

1.4. TpeboBaHusi 6e30NacHOCTK

PeakumoHHbIN cocyn crnedyeT ycTaHaBnuMBaTb B OTAEMNbHOM CreunansHOM MOMELLEHUN C BbITSXKHOM
BeHTUNsILMEN. MOAroToBKy M NPOBEAEHUE IKCMEPUMMEHTA MNpW AaBrneHun bornblue aTMOCepHOro OCyLLEeCTBIAOT
AnctaHumoHHo. Paboyee mecTo onepaTtopa JOMKHO YOOBNETBOpPATL TpeboBaHusAM anektpobesonacHocTv no FOCT
12.1.019 n canHnTapHo-rurneHn4eckum TpedoeaHmam no FOCT 12.1.005.

2. MeTog HavanbHOrO yyacTka, NPUMEHSIEMbI ANis onpedeneHnss OOMHOYHBIX 3HaYEeHUW HOPMarbHOW
CKOPOCTM pacnpoCTpPaHeHUs niiameHu

2.1. Annapatypa

OnucaHwne ycTaHOBKM npusedeHo B n.1.1.

2.2. NpoBegeHne ncnbiTaHnin

UcnbiTaHns npoBogAaT cormacHo n.1.2. [na peructpauumu npouecca pacnpoCTpaHeHWs nnamMeHu
NPUMEHSIOT CKOPOCTHYIO KUHOKamepy. B oTnuume ot TpeboBaHua n.1.2.5 akcnepumeHTanbHasi 3aBUCUMOCTb
N3MeHeHUs1 faBneHus BHYTPY Cocyaa BO BpeMeHU He noanexut obpaboTtke no n.1.3.

2.3. OueHka pesynbTaToB

2.3.1. Mo knHorpamme pacnpocTpaHeHus nnamMeHn Ha HadanbHOM yyacTke (ao 1/3 paguyca cocyaga), no
yrry HaknoHa MpsIMOW, BblpaXkalollenh 3aBUCUMOCTb paguyca MfaMeHun OT BPEMEHMW, OMpenensitoT 3HaveHue
BMAMMOM CKOPOCTU pacnpoCTpaHeHnsi NnamMmeHn s_s.



2.3.2. 3HadeHne koadppuumeHTa paclmpeHus npoaykTos ropeHus (E_i) onpepenstor nnbo pacyeTHbIM
nytem no copmyre

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 hopmyrne

s =s / E . (91)
ui ] i

2.3.4. CxoammocTb MeToaa Npy A0BEPUTENbHOM BEpOATHOCTM 95% He gormkHa npebiwatb 10%.
2.3.5. BocnponsesogumocTb MeToga npv AoBepuTensHom BepoAaTHOCTU 95% He pormkHa npesbiwatb 20%.

MpunoxeHune 8
PekomeHayemoe

MeTton JKCNnepuMeHTanbHOro onpeagerieHNsA makCMMmanbHOro aaBrieHus B3pbiBa
M MaKCUMarnbHOM CKOPOCTU HapacTaHuA gaBlieHnsa B3pbiBa
raso- u napoBo3gyLlHbIX cmecen

1. Annapatypa

OnucaHune ycTaHoBKM NpuBedeHo B N.1.1 npunoxenus 7.

2. [MpoBegeHne ucnbiTaHWm

WcnbiTaHns npoBoasaT cornacHo n.1.2 npunoxeHusa 7. OKCMEePUMEHTANbHYHO 3aBMCUMMOCTb M3MEHEeHUS
JaBrieHvs BO BpeMeHn obpabaTbiBaloT B COOTBETCTBMM C N.3.

3. OueHka pesynbTaToB

3.1. 3a mMakcumanbHoe faBneHne B3pbliBa McCregyemMown raso- U NapoBO3AYLUHON CMECU Mpu U3BECTHbIX
3HaYeHWAX HavanbHOro AaBfeHus M TemnepaTypbl NMPUHUMAOT Hanbonbluee AaBreHve B3pbiBa, NOMyyYeHHoe B
npouecce UCMbITaHWIM NPWU PasnUYHbIX KOHLEHTPaLUMAX roptoyero B CMecH,

3.2. 3a mMakcMmarnbHyl0 CKOPOCTb HapacTaHWs OaBneHus NPUHUMaloT Havborsbluee 3HayeHwe TaHreHca
yrna HakroHa KacaTeflbHOW K 3KCMepuMeHTarbHOW 3aBWCMMOCTW "AaBneHue-Bpems", norlyyeHHoe B npouecce
UCMbITaHWUI MPU PasnUYHbIX KOHLEHTPaLMAX roptoyero B CMecm.

3.3. YcnoBuna u pesynbtatbl UCMbITAHWUA PErUCTPUPYIOT B MNPOTOKOME, dopMa KOTOPOro npuBedeHa B
npunoxenunm 1.

MpunoxeHue 9
O6sa3aTtenbHoe

OnucaHue ctaHgapTHOro o6pasua K metoay onpeaeneHus koadgpcduumeHTa
AbIMOObpa3oBaHus

MpoBepky pexumoB paboTbl YCTAHOBKM, MPUMEHsieMOW AN  onpegeneHus  koadpdmumeHTa
OblMoOOpa3oBaHns, OCYLLECTBNSAIOT C MOMOLLbIO CTaHAApTHOro obpasua, (4epT.24), BknovatoLero B cebs noaouky
M3 NNCTOBOW HepXXaBeloLlen cTanu TOMWMHOM 1 MM, B LIEHTpe KOTOPOW 3akpenneHa uunuHapuyeckas eMKOCTb



BHYTPEHHUM aAnameTpoM 15 MM, BbICOTOM 8 MM W TOMWMWHOW CTEHKM 2 MM. EMKOCTb HanorHeHa CMechbio
anbytundtanata u AMCnepcHOro KBapLEBOro necka (pa3mornoToro KBapLeBOro cTekna).

Mepen NpuroToBrneHWeM cTaHgapTHOro obpasua nogo4dky 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 [A03UPYIOLEro YCTPOWCTBA (HanpuMMep, MELMUMHCKOrO LNpuua) B YUCTYHO CyXyH
UUNMHAOPWYECKYID €MKOCTb FIOAOYKM HanvBaloT onpefeneHHoe KonmuyecTBo AvbyTundptanarta a 3atem Tyga xe
HacbinatoT (10,0+-0,1) r kBapueBoro necka. Konnuectso gubytundrtanarta gns pexuma tnenums (0,10+-0,01) r, gns
pexuma ropeHus - (0,20+-0,01) r.
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1 — NecokK; 2 — XNAKOCTL; 3 — NOAOYKA; 4 — LMAMHOPNYECKAA eM-
KOCTb

YepT. 24

"YepTtex 24"

MpunoxeHune 10
O6sa3aTtenbHoe

OnucaHue makeTa CTaHAAapPTHOro 06pa3ua K MeToay onpepneneHna nHOekKca
pacnpocTpaHeHnsa nnamMmeHun

MpoBepky paboTbl YCTAHOBKWU, MPUMEHSEMOW OMS OMNpeadeneHus MHAEKCa pacrnpoCTpaHeHWs MNramMeHu,
OCYLLECTBMAOT C MOMOLLBI MakeTa cTaHgapTHoro obpasua (4epT. 25), cocTodLlero M3 MnacTUHbl HEropHYero
maTepuana - acbocunura pasmepamu (320x140) mm m TonwmHon 20 mm, nnotHocTbio 800 kr x M(-3). B nnacTtuHy
Ha paccTosHun 30 MM Jpyr OT Apyra BMOHTUPOBaHbl €MKOCTW, CHabXeHHble LleneBbiMU OTBEPCTUSIMU B
ONnpefeneHHbIX Tovkax MOBEPXHOCTU. B eMkocTM C NOMOLbH wWnpuua 3anvBaloT  XMMUYECKU YUCTbIN
anataHonamuH. B emkoctn N 1-7 3anusatot (2,0+-0,1) cm3, B emkoct N 8, 9 - (5,0+-0,2) cm3. Nepen 3anpaBkon
MakeTa CTaHgapTHoro obpasua C ero MoBEPXHOCTW yAanswtT caxy u obpasel NpokanvBalT B Tenmowlkady 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"

MeTopn pacuyeTta MakCMManbLHOro faBrneHns B3pbiBa
raso- u NnapoBoO3AYyLIHbIX CMecen

MpunoxeHune 11
PekomeHayemoe

MeTog pacyeTa MakCMMarnbHOro gaBrieHnA B3pbiBa ra3o- M napoBO3ayLUHbIX cmecen pacnpocTpaHAeTCcA Ha

BellecTBa, coctosawme u3 atomos C, H, O, N, S, F, Cl, Br, P, Si.

1. MakcnmanbHoe gasrneHue B3pbiBa p__MakKC 6es yyeTa cTeneHn guccounaumm npoaykrtoB ropeHus B klMa

BbIYMCIISAOT 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 HenM3BeCTHa agnabatnyeckas TemMnepartypa ropeHusa CTeXI/IOMeTpI/I‘-IeCKOIZ
CMecCH, TO e€ BbIHYUCTIAIOT No cbopmyne

H; =AH+me He papury +0,5(muHy +mo Ho A-myH y --my Hy )4

[+] 4] Lo}
+mg Hg+mg; Hg+-mp Hp, {9
AH ; -— CcraHjapTHas TemaoTa ob6pa3oBaHHA roplouero BewectBa, kI K-Moan—
HS, H;I’ ' HS‘. H;,‘ , Hg, H;I, Hp — a6comoThast 9HTA/AbNHA NPOCTHX B

I(eCTB H MPOAYKTOB HX TOpPEHHH, 3HaY
HHA KOTOPHX npHBeleHn B Taba. 30-
32;

Hy -~ abconwotHas SHTanbnus ranorexa, kIx-momv—!. Ecin B Mojekyne r

0
prouero BeliecTBa HECKOJBKO raJjdoreHoOB, TO BLIpaXKEHHE My HX, 38

MERAIT Ha (Mg H;’ +rrtclH:3,z +m3,H1;,= +mJH32 );
R — yHuBepcanbian rasosas nocrosuuas, Ix-mom—LK-1,
T°, T’ — cOOTBeTCTBEHHO HauanbHAA TEMMEPatypa HCXOAHOH roproueir cMecH
’ TeMneparypa ropeund, K;
H; — alcomoTHEE SHTAALNHK HPOAYKTOB TOPEHHS, 3HAUEHHS KOTCPLIX NPA

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 BblMWCMEHUS aanabaTMYeckoW TemnepaTypbl TFOPEeHUsI CBOAWUTCH K HaxOXOEHWIO TaKow
Temnepatypbl (T'), Npy KOTOPOIA HAabOAAETCs PaBEHCTBO BHYTPEHHUX SHEPTWIN UCXOAHBIX 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 guccoumaumnm npoayKToB ropeHust BbIMUCTSIOT 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 Nno hopmyne

CymmMma =1+ 4,84 bera, (96)
in

roe Bera - CTEeXMOMeTPpMUUECKUN KORbOMUMEHT KMUCJIOPOHa, BHUMCJIIAEMEIN 1o
bopmynie (36) .

OTHocuTenbHas 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| Bo3ny; | 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 | ADOCOJIIOTHBIE BDHTAJIBIIUM I[IPOCTEX BelleCTB M IPOOYKTOB UX
ropeHusa, kIx x MOJb (-1)
I I I I I I I I I I
I I I I
| ®F | cCF4 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
|128,96 | 409,78

I
I
1800 54,70
|133,45 I 474,42

|
I
2000 61,45
|137,98 I 539,42

|
I
2200 68,27
|142,52 I 604,11

| |
2400 | 75,26
147,08 | 669,52

| |
2600 | 82,32
|151,63 | 735,08

2800 89,48
|156,16 | 800,76
3000 96,74
|160,71 | 866,57

| |
3200 104,04
|165,23 | 932,45

3400 111,40
169,74 | 998,40

3600 118,84
|174,23

3800 |126,33

|209,58 |354,54 | 260,72 | 76,94
| 1063,9 |142,77 | 95,99

|230,49 |362,38 | 264,91 | 83,90
| 1068,0 |154,31 |111,29

|251,56 |370,35 | 269,10 | 90,99
| 1072,3 |165,95 |126,59

|272,46 |378,05 | 273,27 | 98,08
|1076,49 |177,55 |154,34
I

|293,67 |386,25 | 277,45 |105,34
|1080,81 |189,27 |174,42
I

|314,95 |394,55 | 281,62 |112,67
|1085,23 |201,21 |194,50
I

|336,25 |402,92 | 285,79 |120,09
|1089,75 |213,16 |214,59
I

|357,59 |411,38 | 289,96 |127,64
|1094,38 |225,15 |234,67
|

|378,99 |419,91 | 294,12 |135,06
|1099,14 |237,24 |254,75

|400,39 |428,44 | 298,28 |142,62
|1104,04 |249,36 |274,83

|421,81 |436,93 | 302,44 |150,24

|445,00 |445,46 | 306,61 |157,90

1064,38 |1109,06 |261,59 |294,92

|178,71 | 1130,42 |1114,21 |273,89 |315,00

4000 133,85
|183,17

|464,73 453,91 | 310,77 |165,60

1196,50 |1119,50 |286,20 |335,00

| 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 HapacTaHuUAa AaBlieHus B3pbiBa
raso- u napoBo3gyLHbIX 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

MpunoxeHwue 12
PekomeHayemoe



1. MeTop 3aknio4vaeTca B onpefeneHuyM BEpXHUX rpaHuL And MakCUmarnbHOW U CpedHEen CKOPOCTU
HapacTaHusi [aBneHust B3pblBa raso- WM MapoBO3QYLUHbIX CMecen B ChepuyeckoMm peakLMOHHOM 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—lime MuT?
dv 'c af (7o, Vu,t)

rie f(7n,, Yy, &) — OYHKUMS OT mapaMeTpPoOB T, , YV, & 3Haye
AST C TIOMOUIBIO HOMOTPAMM, NPHBEAEHHLIX H:

"®opmyna (98)"
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3Ha4yeHnss NMu_e M ramma_u HaxoasT TepMOAMHAMWYECKMM pacyeToM wnu, B criydyae HEeBO3MOXHOCTM
pacyeTa, NpMHMMALOT paBHbIMU cOOTBETCTBEHHO 9,0 1 1,4.

OTHocuTENbHast CcpedHAs KBagpaTudeckas MnorpelwHocTs pacdeta no copmynam (97) un (98) He
npesbiwaeT 20%.

2. MakcumarnbHyl0 CKOPOCTb HapacTaHuWsi AaBlneHusl B3pbiBa raso- M MapoBO3AYLUHbIX CMecen Ans
BeLlecTs, coctoswmx n3 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 KBagpaTmydeckas norpeLHocTb pacyeTa no dopmyrne (99) He npesblwaeT 30%.

MpunoxeHune 13
PekomeHayemoe

MeTtop JKCnepnmMmeHTanbHOro onpeagerneHus ycn03vu7| TennoBoro camMmoBo3ropaHunsa
TBepAabIX BewecTB N maTepuanoB

1. Annapartypa

Annapatypa Ons onpefeneHust yCnoBui TEnnoBOro CaMOBO3ropaHusa BkNOYaeT B cebsa cregylowue
3NEeMEHTHI.

1.1. TepmocTaT BMECTUMOCTLIO paboyen kamepbl He MeHee 40 oM3 ¢ TEPMOPErYNSITOPOM, MO3BONSAOLLUM
noaaepXuBaTb NOCTOAHHYIO Temnepatypy ot 60 no 250°C ¢ norpelHocTbo He 6onee 3°C.

1.2. KOp3nHOYKM U3 KOPPO3MOHHOCTOMKOrO MeTansa KyOu4eckom Wnm LMIMHOPUYECKO (hopMbl BbICOTOM
35, 50, 70, 100, 140 1 200 mm (no 10 WT. KXAOro pa3mepa) C KpbiWKaMu. [uameTp LUMIMHOPUYECKON KOP3UHOYKM
[OJMKEH ObITb paBeH ee BbicOoTe. TOMWMHA CTEHKN KOP3MHOYKK - (1,0+-0,1) mm.

1.3. TepmoanekTpuyeckne npeobpasoBaTeny (He MeHee 3) MakcMmarnbHbIM guameTpoM paboyero cnas He
bonee 0,8 mm.

2. MNogroToBka K UCMbITAHWUIO

2.1. MNpoBoaaT TapMpoBOYHOE MCMbITaHWe C Uenbio onpegeneHns nonpasku (Jenbta t_T) K nokasaHuam
TEPMOaneKTpuyecknx npeobpasoBatenen 2 n 3. [ina atoro B TepMOCTaT, HarpeTbii 40 3aJaHHOW Temnepatypbl,
noMeLLalT KOP3UHOYKY C HEropruMM BeLLeCTBOM (Hanpumep, MpoKaneHHbIM MNeckoMm). YcTaHaBnuBaroT
TepmoanekTpuyeckne npeobpasosatenn  (4epT.28) Takum obpasom, 4TOObI pabounii  cnal  OgHOro
TEPMO3NEKTPUYECKOro npeobpasoBaTtenst KOHTakTUpoBan ¢ 06pa3Lom M pacrnonarancs B ero LeHTpe, BTOPOro -
cornpukacancsa C BHeLUHeW 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 TepMocTaTa.
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Yepr. 28

"YepTtex 28"

Kop3uHOYKy C HeroprudMM BELLECTBOM BbIAEPXUBAOT B TepMOCTate A0 YCTAaHOBMEHUS CTauMOHApHOro
pexvmMa, nNpy KOTOPOM MOKa3aHus BCEeX TepMO3reKkTpuyeckmx npeobpasoBaTtenen B TeveHne 10 MUH ocTaroTCs
HEU3MEHHbIMU U KONebnTCa ¢ MOCTOSAHHOW amnnTyaoon okono cpegHux Temnepatyp t 1, t 2, t 3. lNonpasky
Jenbta t_T BbIMMCNAIOT NO hopmyne

ODenrTa t = 0,5 (t + t ) - t . (100)
T 2 3 1

2.2. Obpasubl ANnd ucnblTaHUsA OOMMKHbI XapakTepu3oBaTb CpedHue CBOWCTBa MCCregyemoro BelecTsa
(matepuana). Mpy ucnbITaHUM NIMCTOBOrO MaTtepuarna ero HabupatT B CTOMKY, COOTBETCTBYHOLLY BHYTPEHHUM
pasmvepam Kop3uMHO4YkM. B obpasuax MOHOMUTHbIX MaTepuanoB NpeaBapuUTENbHO BbICBEPNMBAKOT OO0 LEHTpa
oTBepcTme anametpom (7,0+-0,5) Mm ona TepmoanekTpuyeckoro npeobpasosartens.

3. MNpoBeneHmne ncnbiTaHui

3.1. 3anonHsAlT  KOP3MHOYKY uccriegyembiM  obpasuom.  YcTaHaBnMBalT — TEPMOSSEKTPUYECKUE
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 Bbl4eTOM nonpaeku denbta t_T.

3.2. ObpaseL BbiAEPKMBAOT B TepMocTaTe 4O CaMOBO3ropaHus unm (Mpu oTCyTCTBUM 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 MpPOoM3OLLNO B TeYeHUEe BPEeMEHU, YKa3aHHOro B
Tabn.33, To cnepytoLlee ucnblTaHMe ¢ HOBbIM 0BpasLIoM AaHHOro obbeMa NPoBOAAT Npu BonbLuen TemnepaType.

3.4. Ecnn npu nepBom uMCNbITaHWM MPOUSOLLISIO CaMOBO3ropaHue, TO crneayllee 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.

AHanornyHele MCNbITaHWS MNPOBOAAT C oObOpasuamMu UCCregyemMoro BellecTBa B KOP3WHOYKaxX APYrnx
pasmepoB.

4. OueHka pesynbTaToB

4.1. Ha ocHOBaHUM MNOMyYEeHHbIX Pe3ynbTaToB WUCMbITAHWN CTPOSAT rpaduky 3aBUCUMOCTM forapudma
TemnepaTypbl CamMoOBO3ropaHusi OT norapudma yaenbHOW MOBEPXHOCTM W forapudma  BpemeHu .o
CamMoBO3ropaHus (4epT.29), KOTopble ONUCLIBAOTCH YPaBHEHUAMN NPSAMOMN NTIMHUK:

gty
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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

MOMEHTAa CaMOBO3TOPaHusa, Uu;
S - yImeJybHasg NOBEPXHOCTHL obpas3ua, B M(-1), BHUMCIgeMas 0O bopmye

(103)

rne F - mosiHag HapyxHas [IOBEPXHOCTL obpasua, M2;
V - obweMm obOpasua, M3.

4.2. YcrnoBusi U pe3ynbTaTtbl UCMbITaHUA PErucTpupyloT B NpoTokore, dopma KOTOPOro npuBedeHa B

npunoxexHun 1.
5. TpeboBaHusa 6esonacHoCTH
M3-3a BblgeneHmst TOKCUYHbIX NPOAYKTOB TEPMMUYECKOrO PasroXeHUs TepMocTaT crieqyeT yCTaHaBnNMBaTh B

OTAEMNbHOM MOMELLEHNN C NPUTOYHO-BBITSXKHON BEHTMRALMEN? obecneunBatolen KpaTHOCTb oOMeHa BO3gyxa He
MeHee BocbMU. Paboyee mecTo onepartopa OOSPKHO YAOBNETBOPATb CAHUTAPHO-TUIMEHNYECKUM TpeboBaHMsM Mo

rOCT 12.1.005.

MpunoxeHue 14
PekomeHayemoe

MeTton JKCnepnmMmeHTanbHOro onpegeneHusn MUHMMaNbLHOWN AHeprmmn 3axxmraHus
NbiNieBO3AYyLWHbIX cMmecemn

1. Annapatypa
YcTaHoBKa Ansi onpefeneHnss MUHMMAarnbHOW SHEpPrMu 3aXuraHus nblneBo3gylHbix cmecen (4ept.30)

BKIOYaeT B cebs cnegyrowmne 3J1eMEHThI.
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1 — BuGpartop; 2 — pacnbuMTenb; 3 — ceTKa; 4 — 3NeKTPoAbl 3aXNIraHN;
5 — perynsitop Mex3neKTPOLHOro PaccTOAHUA

Yepr. 30

"YepTtex 30"

1.1. BubpocutoBoi pacnbinutenb Ha 6ase anekTpoMarHMTHOro BubpaTopa oT BUbpomaccaxxHoro npuodopa
BIMM-3 mowHocThio 18 BT, obecneumBatoLLmii co3gaHne NbineBoro obnaka pasnnMyHon KoHUeHTpaumn. iameHeHne
KOHLEHTpauun NbINeBO3OYLUHON CMECcU OOCTUraeTcsl PerynMpoBKON 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 Mexagy CUTOM pacnbiUTENs W FOPU30OHTanbHOM MITOCKOCTLH PacronoXeHus
3MNEKTPOAOB AOIMKHO PErynMpoBaTbCA AWCKPETHO C MOrPELLHOCTLI0O He 6onee 1 MM M NpuHMMaTh 3HadeHus 5; 10
MM.

1.2. OnekTpoabl MCKPOBOrO MCTOYHUKA 3aXkuraHus, npeacraBnsiiolme cobon CTEPXKHU U3 HepXKaBekLLEen
cTanu gnameTpom He bonee 3 MM, ONUHOM He MeHee 20 MM. OnekTpoapbl 3aKpensieHbl FOPU30HTaNbHO M COOCHO
OpYr K Apyry. Yron 3aTOYKKU 3NeKTPOA0B JOIMKEH ObITh He Bornee 15°, paccTosHue mexay aneKkTpogamy cocTaBnsieT
2 - 6 MM U perynnpyetcsa QUCKPETHO ¢ waroMm 1 MM 1 norpelHocTbto +-0,1 MM.

1.3. YcraHoBKka gomkHa obecneunBaTb UCKPOBOWM paspsg ¢ 3anaceHHomn aHeprnen 10(-3) - 10(-1) bk (npwu
HeobXxoaMMOCTU yka3daHHble npedenbl MOXHO paclwmpuTb). YacTtoTa cnegoBaHWs UCKPOBbLIX pa3psgoB He OOoMkHa
npesbiwaTte 2 'y, B 6noke cdopmMMpoBaHMS MCKPOBOro paspsga UCMOMb3YHT: UCTOYHMK BbICOKOrO HarnpshKeHusi
NMOCTOSAHHOIO TOKa C perynmpyemMbiM HanpsbkeHmem oT 5 o 12 kB; kunosonstmeTp Tvna C-196; nameputens L, C, R
Tuna E7-11; koHaeHcaTopbl BakyyMHble Tuna Kl 1-4 anga sanacaemon aHeprum ot 0 go 50 mI>x 1 gononHuTeNbHbIE
koHaeHcaTtopbl Tvna ®I'T-U ana 3anacaemont aHeprun ot 50 go 100 mIX; MHOYKTUBHOCTbL B KayecTBe KOTOPOW
ncnonb3oBaHa BbICOKOBOMIbTHAsE OOMOTKA aBTOMOOWNbHOW KaTywkb 3axuranma Tuna B115; BakyymHble
Bblkntovatenu Ttuna BB-16/10. MoHTaX BbICOKOBOSIbTHOM LENM AO0SMKEH MPOM3BOAUTLCS BbICOKOBOSIbTHBIM
nposogom Mapku MMNOB, a cymmapHas AnnHa NpoBoAa He AOPKHA MPeBbIWATh 2 M.

1.4. MNMpurogHOCTb yCTaHOBKM K paboTe nposepstoT no nukonoauto (FTOCT 22226), MMHMManbHasi aHeprus
3aXXuraHusi KOTOPOro AofmkHa ObiTb paBHOM 15+-5)MIX.

2. MNpoBegeHue ncnbltTaHnm

2.1. [Inst ucnbITaHMM UCNOSb3YHOT MNbiflb AUCNEPCHOCTLIO MeHee 100 MKM.

2.2. PerynvpyloT napameTpbl paspsifHOro KOHTypa (EMKOCTb pabouvero KoHOeHcaTopa W HarnpshkeHue Ha
ero obknagkax) Takum obpasom, 4TOOblI ObecrneuMBanocb 3afaHHOE 3Ha4YeHWe 3anaceHHOW B KOHAEeHcaTope
3HEeprun.

2.3. YcraHaBnuBalT B pacnbiMTenb CUTO C TakMM pa3MepoM sdeek, npu KOTOPOM [OoCTUraeTcs
MakCUMmarnbHbIA  Ouana3oH W3MEHEHUs1 KOHLUEeHTpauuMuM nbinn. BubpocuToBbBIM  pacnbinuTenemM Cco3gaeTcs
NbiNeBo3ayLlHas CMeCb NPOHU3bIBatOLLAs Pa3psaHbIA MPOMEXYTOK.

2.4. BknoyalT pabodyto M KOHTpOnuMpyloLwyk annapaTypy, obecneumB pexum nepuognyHoro
WHMLIMMPOBAHMSA UCKPOBOTO paspsaa.

2.5. VcnblTaHua Ha BOCNNaMEHEHWE MbINeBO3QYLWHON CMECH NPOBOAST MpU 3aBEAOMO 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.

Ecriv mpu 100 m[x HeT BOCMamMeHeHWUq MbIIEBO3AYLLUHON CMECK, TO UCMbITaHMS MOBTOPSAOT, M3MEHSS
BENMUYMHY Pa3psgHOro npomexyTtka (cm. n.1.1), BbICOTY CuTa Hag dneKkTpogamu, a Takke HanpsbkeHne Ha
Bubpatope ¢ warom 50 B. Yncno MckpoBbIx pa3psagoB B KaXKAoW cepumn JOMKHO 6biTb He meHee 100.

MuHUManNbHOWM 3HEepruen 3axkuraHnsa AaHHOW NbINeBO3aYLLUHON CMeCcK cumTatoT aHepruto cB. 100 mOx, ecnin
npw NCMbITAHUSX HE 3apEerMcTPUPOBaHO HU OAHOIO BOCMNaMeEHEHMS.

2.6. B MOMEHT BOCM/iaMeHeHNs1 MbINEBO3OYLLIHOM CMeECW OTKM4YalT BUOPOCUTOBOWM pacnbiuTenb U
WUCTOYHUK BbICOKOIO HanpsXXeHusi NOCTOSIHHOMO TOKa.

3a BoCMNNaMeHeHVe NPUHMMAKT TFOPEHUE MbINEBO3AYLLIHOW CMECU W pacnpoCTpaHeHue nnameHu oT
WCTOYHMKA 3aXXMraHusl Ha paccTosiHne, bonee Yem B 2 pasa npeBbILLaoLLee pa3psgHbli NPOMEXYTOK.

2.7. VcnbiTaHnsa Ha BOCMIaMeHeHMe MbINIEBO3AYLLHOM CMECH MOBTOPSIOT NPU PasfUYHOM HanpsbkeHUn Ha
BMOpaTope pacnbinuTensi 4O BbIABEHWS Haubonee ferko BOCMTaMEeHSIHOLLENCS CMECH.

Haunbonee nerko BoOCMNameHsOLWAACA MblIeBO3ayLIHAs CMECb UMEET CaMyl BbICOKYHD BEpPOSATHOCTb
BOCM/ameHeHusi. 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 OAUMHAKOBBLIM B KaXKaow cepun n He meHee 10.

2.8. UameHsia pacctosiHne (h) mexagy cMTOM [o3aTopa W anekTpodamu, a Takke BennuMHy paspsagHoro
npomMexyTka (I), NOBTOPSAIOT UCMbITaHUA C Haubonee nerko BOCMNMAMEHSIOWENCA MbINeBO3AYLWHON CMEChbio [0
BbISIBIIEHUSI ONTUMAarbHbIX 3HA4YeHWN nepeMeHHbIX napameTpoB h u | OnTuManbHble 3HaYeHUs YyKa3aHHbIX
napameTpOB XapaKkTepu3yloTca HanbonbLLen BEPOSITHOCTBIO BOCMIIAaMEHEHWS.



2.9. NameHss QHEepPrmnio NCKPOBOro paspdaa, NnpoBoAAT UCMbITaHNA C Hanbornee nerko BocnnamMmeHsitoLencs
I'IbI.I'IeBO3,EI,yLIJHOIZ CMeCbIo Npun onTMaribHbIX 3HA4YE€HUAX h n | oo BbISIBNEHNST MUHUManbHOWM QHEPInN 3aXKuraHuA.

Mo akcnepuMeHTanbHbIM AaHHbIM CTPOAT KPUBYIO 3aBUCMMOCTU BEPOSATHOCTM BOCMMAMEHEHWUS OT BeNUYUHbLI
3Heprum saxuranHus (4ept.31).

3aBNCUMMOCTL BEPOSITHOCTU BOCMNNaMeHeHUs NMblneBo3AyLHOW cMecu cononmmMepa
CAME[ (FTOCT 12271) oT 3Ha4YeHMsA IHeprum 3aKuraHus

3aBHCHMOCTh BEPOAT-
HOCTY BOCIAAMEHEHHS
ALIIEBOIAYUHOR cmecH
conoxnmepa CAMER
(FOCT 12271) or
3HAYEHHRA IREPTHH

3aMuranus

'

o Bocr

Sy B NS

/D‘] + [
i54 S 6768900
SuEp2un JQmUSEIA, MEN

Uepr. 31

"YepTtex 31"

3. OueHka pesynbTaToB

3.1. 3a MUHUMArbHYIO SHEPIUIO 3aXUraHUs UccrnegyemMoun MbleBO3aAyLLUHON CMeCcu NPUHUMAIOT 3HadYeHne
3HEeprum 3axuraHusi, COOTBETCTBYIOLLIee BEPOATHOCTH BocnnameHeHus 0,01.

3.2. YcnoBusa 1 pesynbTaTbl UCMbITAHUA PErucTpupyrloT B MNpOToKone, dopma KOTOpOoW npuBedeHa B
npunoxexHuu 1.

4. TpeboBaHusa Ge3onacHOCTU

YCTaHOBKy crnefyeT nomMellaTb B BbITSH)KHOM Lkady. Pabodyee MecTo onepartopa AOMKHO YOOBMETBOPSATh

TpeboBaHuaM anektpobesonacHoctn no NOCT 12.1.019 u caHuTapHo-rurneHmdecknm Tpebosannsam no MOCT
12.1.005.

MpunoxeHune 15
PekomeHayemoe

MeToq onpeaerneHnsi MakCMMarnbHOW CKOPOCTW HapacTaHUs AaBleHus B3pbiBa
NbiNeBo3AyLHbLIX CMecei

1. Annapatypa

OnucaHve annapatypbl Ans onpegeneHvusi MakcumarnbHOW CKOPOCTM HapacTaHusi OaBlieHusl B3pbiBa
NbIEeBO3AYLLUHbIX cMecen npueeaeHo B 0.4.11.1.

2. lNogroToBKa K UCMbITAHUIO

MoproToBka K ncnbiTaHuio - no n.4.11.2.

3. lNpoBeneHne ncnbiTaHni



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)

:

rae (dp/d.® )ssp, (dp/d. ), — coorBercTBeHHO 3HaueHus CKOP
NaBAeHHHA B3PhIBAa H MAIKCHMAJbH(C
HeHHsi NaBJeHHSt B MNpoilecce eau

(dp I}dT) 8Ip= (dp/d'l?)m .

"®opmyna (105)"

[na onpegeneHns MakcMmanbHOW CKOPOCTW HapacTaHUSA AaBrieHns B3pblBa CTPOST KPUBYIO 3aBUCMMOCTHU
CKOPOCTM HapacTaHusi gaBreHust B3pbiBa (dp/d Tay) _B3p OT KOHUEHTpauuu BewlecTtBa po_s. Hambonbliee u3s
nony4YeHHbIX 3HavyeHun (dp/d Tay) B3p NPMHMMAKT 3a MakCMMarlbHYK CKOPOCTb HapacTaHus LaBfeHus B3pbiBa
nuccnegyemoro BellecTsa.

5. YcnoBuss n pesynbtaTbl UCMLITAHUW PErUCTPUPYOT B MpOTOKore, hopma KOTOpOro npusedeHa B
npunoxexHun 1.
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