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7.* N3OAHUE (nioHb 2001 r.) ¢ U3meHeHneM N 1, npuHATbIM B anpene 2000 r. (MYC N 7, 2000)

HacToAwmnin cTaHOapT pacnpoCcTpaHAeTCA Ha MNPOCTble BewecTBa, XMMUYECKME COedMHEHUA N UX CMecu B
pPa3IMYHbIX arperaTHbIX COCTOSAHMUAX U KOMBOMHaLUMAX, B TOM YMUC/Ie MOJIMMEPHbIE N KOMMO3UTHbIE MaTepuasbl
(manee - BewecTBa U MaTepuasbl), NPUMEHAEMbIE B OTPAC/AX HAPOAHOr0 X035NCTBa.

CTaHOapT He pacnpoCTPaHSAEeTCs Ha B3pbiBYaATbIE N PALNOAKTUBHbIE BelWeCTBa U MaTepuabl.

CTaHpapT yCcTaHaB/MBaeT HOMEHKNaTypy rnokasaTtenen Mo>XapoB3pPbIBOOMAaCHOCTU BeLWECTB N MaTepunaioB U
MeToAbl X onpeaeneHns.

1. OBWWHME NOJIOXKEHUA

1.1. MNoka3aTesn MNOXXapoOB3PbLIBOOMNACHOCTU BeLWEeCTB W MaTepuasioB onpenenslT C LUeblo MNoJlyvyeHus
NCXOOHbIX  JaHHbIX Ans  paspaboTkm cuctem no obecnedeHuto  noxkapHon  6e3omacHoOCTM M
B3pbiBO6E30nacHOCTM B cooTBeTCTBUM C TpeboBaHuammn NOCT 12.1.004 n FOCT 12.1.010, cTponTeNbHbLIX HOPM
U npasBwua, yTBepXAeHHbix [occTtpoem CCCP; npaBun YCTPONCTBA 3JIEKTPOYCTAHOBOK, YTBEPXKAEHHbIX
FocaHeproHan3opoM MuHaHepro CCCP; npu knaccudumkaumm omnacHeix rpy3oB no NOCT 19433; ons Bbibopa
KaTeropuv nNOMEeLWeHMA W 30aHUA B COOTBETCTBUM C TpeboBaHMSAMU HOPM  TEXHOJIOMMYECKOro
MPOeKTUPOBaHNA; ONA TEXHUYECKOro Haj3opa 3a N3roToBJIeHWEM MaTepuasnoB U U3LeNnin Npu NOCTPonKe n
peMoHTe cynoB no npasuiam Peructpa CCCP n PeyHoro Pernctpa PCOCP.

1.2. To>xapoB3pbIBOOMACHOCTb BeELLeCTB W MaTepuasioB onpenenseTcs nokasaTensamm, BblOOp KOTOpPbIX
3aBUCUT OT arperaTHOro CoOCToAHUSA BellecTBa (MaTepuana) u ycaoBMn ero npuMMeHeHuns.

MeToabl onpeneneHus rnokasartenen NMPUMEHAINT ANd CTPOUTENIbHbIX MaTepunasioB Mo Mepe yCTaHOBJIeHUA
KJlaccupunkaumm atmx rnokasaTesnien n BBEAEHMNSA MO HUM HOPMaTUBHbIX TpeﬁOBaHI/II7I.

1.3. Mpwn onpeneneHnn NoOXXapoB3pPbIBOOMACHOCTY BELLECTB U MaTepmnasioB passinyaioT:

rasbl - BelwecTBa, AaBJ/ieHNEe HacCbIWEHHbLIX MapoB KOTopbIX Npu TemnepaTtype 25 °C n gasneHun 101,3 klla
npesbiwaeT 101,3 kMa;

XKUAKOCTU - BewlecTsBa, faBJieHMe HacbIWeHHbIX NapoB KOTOpbIX nNpu Temnepatype 25 °C n pasneHun 101,3
kMNa meHbwe 101,3 klla. K XWUOKOCTSAM OTHOCAT TakXe TBepAble njaBdwMecs BewecTBa, TemnepaTypa



niaassieHnsa nan KanienageHmns KoTopbix MeHblwe 50 °C;

TBepAble BelwecTBa U MaTepuanbl - UHAMBUAYaAJIbHbIE BELLEeCTBa N NX CMeCeBble KOMMO3MLUUKN C TeMnepaTypon
naasneHns nnm kannenageHms bonbwe 50 °C, a TakXe BelwlecTBa, He UMeEOLLME TeMnepaTypy MnaBfeHns
(Hanpumep, opeBecnHa, TKaHW N T. M.);

NblV - AUCNEPrUPOBaHHbIE TBEPAbIE BELLEeCTBA U MaTepuasbl C pa3MepoM 4acTul, MeHee 850 MKM.

1.4. HomeHknaTypa noka3aTenen U ux MNPUMEHSIEMOCTb ANS XapPaKTEPUCTUKKU MOXXapPOB3PbIBOOMACHOCTU
BELLLEeCTB U MaTepuasioB npueeaeHsl B Tabn.l.

Tabnuua 1

ArperaTtHoe cocTosiHue

BellecTB U MaTepunasos

lNokasaTesnb rasbl|XXUOKOCTU |[TBEpAble|Nblan

pynna ropto4yecTun + + + +
TemnepaTypa BCNbILLKN - + - -
TeMnepaTypa BOCnjiaMeHeHuns - + + +
TeMnepaTypa CaMOBOCMJIAaMEHEeHNs + + + +
KoHUEeHTpaLoHHbIE Npeaesbl PaCNpoCTPaHEHUS NIaMeHN (BoCnaaMeHeHus)| + + - +
TemnepaTypHble Npeaesbl pacnpoCcTpPaHeHNa NaaMeHn (BoCnaaMeHeHns) - + - -
TemnepaTypa T/eHus - - + +
Ycnosus TenJioBoro caMoBO3ropaHus - - + +
MuHMManbHaa sHeprusa 3axuraHus + + - +
KncnopoaHbili UHAEKC - - + -
CnocobHOCTb B3pbIBaTLCA N FOPEeThb NMpU B3auMoAeNCTBUN C BOAOWA, + + + +
KMCI0POAOM BO34YyXa U APYrnMu BeLlecTBamMu
HopMasnbHas CKOPOCTb pacnpocTpaHeHns naaMeHu + + - -
CKOpOCTb BblropaHus - + - -
KoappuumeHT abiMmoobpasoBaHmsa - - + -
MNHOekc pacnpocTpaHeHnsa niaMmeHu - - + -
[MoKa3aTeslb TOKCUYHOCTU NPOAYKTOB FOPEHNA NOJIMMEPHbIX MaTepuaioB - - + -
MunHMManbHoOe B3pbiBOOMNACHOE coaep>XXaHne Kucaopona + + - +
MuHnManbHas aermMaTusnpyrowas KoHueHTpauusa diermaTmsaTopa + + - +
MakcumasnbHOe faBiieHune B3pbiBa + + +
CKOpOCTb HapacTaHus faBJsieHUs B3pbiBa + + - +
KoHUeHTpaunoHHbIN npeaen auddy3MoHHOro ropeHns ra3oBblix CMecen B " + ) )
BO34yXxe
MpumeyvaHus:
1. 3HaK "+" o6o3Ha4yaeT NPUMEHAEMOCTb, 3HaK "-" - HEMPUMEHSEMOCTb NMoKa3aTens.
2. Kpome ykaszaHHbIX B Tabn.l, ponyckaeTca wWCNOJSAb30BaTb [Apyrue nokasatenu, bonee peTtanbHO
XapaKTepusyloLine NoXXapoB3pbiBOONACHOCTb BeLWeCTB U MaTepunasios.

1.5. Yucno nokazaTenen, HeobXOAUMbIX N AOCTATOYHbIX ANA XaPaKTEPUCTUKU MOXKapOB3PbIBOOMACHOCTU
BewecTB W MaTepuanoB B YCJOBUAX MNPOU3BOACTBa, NepepaboTKn, TPaHCNOPTUPOBAHUSA U XPaHeHus,
onpepensieT paspaboTymk cuctembl obecrneveHus nokapoB3pbiBobe3onacHOCTN 0b6bekTa mnm paspaboTymk
CTaHJapTa U TEXHUYECKUX YC/IOBUIM Ha BELLECTBO (MaTepuan).

2. MOKA3ATEJIN NMOXXAPOB3PbIBOOTNACHOCTHN

Mo>XapoB3pbIBOONACHOCTb BELIECTB W MaTepuanoB - COBOKYMHOCTb CBOWCTB, XapaKTepusylowmx ux
CNoCcobHOCTb K BO3HMKHOBEHMWIO N pacrpoCcTpaHeHuo ropeHmns. CnelCTBMEM FOPeHUs, B 3aBUCMMOCTM OT ero
CKOPOCTU W YC/NOBUA MpoTeKaHus, MoryT ObiTb Moxap (Anuddgy3MoHHOe ropeHne) uan B3pbIB
(nednarpaunoHHOe ropeHmne npeaBapuTesbHO NepeMellaHHOM CMECU roploYero C OKMCInTenem).

2.1. 'pynna roptoyecTun

2.1.1. F'pynna roproYecTn - KAacCUUKaLMOHHAA XapaKTepucTuka crnocobHOCTU BewecTB M MaTepuanos K
ropeHuio.

lFopeHue - 3K30TepMmnYecKas peakums, NPoTeKaoLWas B yC/I0BMAX ee MPorpecCcrBHON0 CaMOYCKOPEHNS.
2.1.2. Mo ropoYecTy BeLecTsa 1 MaTepuasbl NoAPa3AensioT Ha TPY rpynmnbl:

Herop4une (HeCFOpaEMbIe) - BeuwecTtesa M MaTepuasbl, He cnocobHble K ropeHuio B BO3gyxe. Heropro4ue
BewecTtBa MOryT ObITb Nno>XapoB3pbiBOOMaCHbIMA (HaanlMep, okmncamnTenn wmninm BewecTBa, Bblaensdouine



roptoyne NpoayKTbl NPy B3aUMOAENCTBUN C BOAOW, KNCJIOPOAOM BO3AyXa UK ApYr C ApYroMm);

TpyOHOroptoyne (TpyOHOCropaemble) - BelecTBa W MaTepuasbl, CrMocobHble ropeTb B BO3AyXe TMpu
BO3[eACTBUN UCTOYHMKA 3a>KUTaHUs, HO He cnocobHble CamMoCTOSAATE/IbHO FropeThb Noc/ie ero yaaneHus;

ropto4dme (cropaemole) - BeWEeCTBa U MaTepuanbl, CNocobHble CaMOBO3ropaThbCs, @ TakKXe BO3ropaTbCsa npu
BO34ENCTBMN UCTOYHMKA 3a)XUraHUSa U CaMOCTOATESIbHO ropeTb Nocne ero ygasneHusa. Foprovme Xnakoctum ¢
TemnepaTypon BCMbiWKM He 6onee 61 °C B 3aKpbITOM TuUrne wuam 66 °C B OTKPbLITOM TwuUrne,
3apnerMaTusnMpoBaHHbIX  CMecen, He  UMeLWKMX BCMbIWKY B 3aKPbITOM  TUrae, OTHOCAT K
nerkosocnaaMeHsawwmmca. 0cobo onacHbIMM  Ha3bIBAlOT  JIEFKOBOCMJIAMEHSAKWMECH  XUOKOCTU  C
TeMrepaTypon BCMblWKK He Bonee 28 °C.

2.1.3. Pe3ynbTaTbl OUEHKW rpynnbl ropw4YecTn cnepyeT NPUMEHATb Npu  Khaccudukaumm BewecTB WU
MaTepuanoB Mo roproYecTn U BKJIOYATb 3TU AaHHble B CTaHAAPTbl U TEXHUYECKUe YyCJI0BMSA Ha BellecTBa U
MaTepuanbl; npu onpeaeneHnn KaTteropmm MnoMelweHUn Mo B3PbIBOMOXAPHOW M MOXXapHOW OrMacHoCTU B
COOTBETCTBUN C TPeBOBAHUAMU HOPM TEXHOIOMMYECKOro NMPOEeKTUpoBaHUA; Npu paspaboTke MmeponpmnaTuin No
obecneyvyeHno NoXKapHom 6e30nacHOCTK B COOTBETCTBUK C TpeboBaHmsamn MOCT 12.1.004.

2.1.4. CylWHOCTb 3KCMEepUMEHTa/IbHOro MeToda OonpeaesieHnss FopHYecTM 3ak/lyaeTca B Co34aHuK
TeMrnepaTypHbIX YCJ/IOBUM, CMOCOBCTBYOWNX FOPEHUIO, U OLIEHKE MOBEAEHUS WUCCNefyeMblX BeLecTB WU
MaTepunanoB B 3TUX YCJIOBUSIX.

2.2. TemnepaTypa BCMbILWKN

2.2.1. TemnepaTypa BCMbIWKW - HAUMEHbLUAsA TeMrepaTypa KOHAEHCMPOBAHHOIO BELLUECTBA, NMPU KOTOPOWN B
YCNOBUSAX ChRelMnanbHbiX UCAbITAHUIA Had ero NoBepPXHOCTbio obpa3yloTcs mapbl, CNOCObHbIE BCMbIXMBATh B
BO34YyX€ OT UCTOYHUKA 3a)KUraHNs; YCTONYMBOE rOpeHe Npyu 3TOM He BO3HMKAaeT.

Bchbllka - 6bICTpOe CropaHue ra3onapoBO3AYLIHOW CMeCKM Hajd MOBEepPXHOCTbIO roploYero BeLwecTBa,
conpoBoXKaatolleecss KpaTKOBPEeMeHHbIM BUAUMBLIM CBEYEHNEM.

2.2.2. 3Ha4yeHne TemnepaTypbl BCMbIWKN chnefgyeT NPUMEHATb A8 XapaKTePUCTUKWU MOXKapHOW OMacHOCTU
XUAKOCTU, BKJKOYaAsA 3TW AaHHble B CTaHAApPTbl M TEXHMYECKMEe YCJIOBUSA Ha BellecTBa; Mpu onpeneneHnn
KaTeropuv nomeLLleHni No B3pPbIBOMOXaPHOW 1 MOXapHOW OMacHOCTUN B COOTBETCTBUU C TpeboBaHMSAMUN HOPM
TEXHOJIOrNYECKOr0 MPOEKTMpOoBaHUsa, npu pa3paboTke wmMeponpuaTum no obecnedeHUd MNoXKapHOMW
6e30MacHOCTM 1 B3pbiBOBE30NaCHOCTU B COOTBETCTBUM C TpeboBaHmamn NOCT 12.1.004 n TOCT 12.1.010.

JonyckaeTcs NCnoJsib30BaTh 3KCMEepUMeHTasibHble U pacyeTHble 3Ha4YeHNs TeMnepaTypbl BCMbILLKU.

2.2.3. CywHOCTb 3KCNEepuMMEeHTasIbHOro MeToda onpenesieHna TemnepaTypbl BCMbIWKK 3aKJlO4aeTCca B
HarpeeBaHUW onpegesieHHONW MacCbl BewecTBa C 3afaHHOM CKOPOCTblO, MepuogunyeckoMm 3akuraHum
BbIAENASAIOWMNXCA NAapOB U YCTAHOBJAEHUU (akKTa Haandus WM OTCYTCTBUA BCMbIWKK MNpU (PUKCUpyemon
TeMmnepaType.

2.3. TemnepaTypa BOCMNJIaMeHeHUs

2.3.1. TeMnepaTypa BOCMJAMEHEHUs - HavMeHbllasi TeMMepaTypa BellecTBa, MPUW KOTOPOA B YCJIOBUSX
crneumanbHbiX WUCMbITAHWIA BeLeCTBO BblAeNseT roptoyMe napbl U rasbl C TakOW CKOPOCTbIO, H4TO Mpu
BO3AEACTBUMN HA HUX UCTOYHUKA 3a)KUraHus HabslofaeTcs BoCNlaMeHeHue.

BocnnameHeHne - nnaMeHHOe TropeHue BewecTBa, WHULUUMPOBAHHOE WCTOYHWUKOM  3aXUraHusa u
npoaoJsrKatlLlleecd nocyse ero yaajlieHms.

2.3.2. 3Ha4vyeHMe TeMnepaTypbl BOCM/IaMeHEHNSA CriefyeT NPUMEHSATb MPU ONpenesieHnn rpynnbl roploYyecTu
BewecTBa, OLEHKEe MOXXapHOMW OMnacHOCTKU O060opyAoOBaHUA U TEXHONOrMYECKMX MpPOLLEeCcCOB, CBA3aHHbIX C
nepepaboTKOM roptoymx BewecTB, Npu paspaboTke MeponpuaTuin No obecrneyvyeHnto NoxxapHon 6esonacHoOCTH
B COOTBeTCTBUMM C TpeboaHusmum FOCT 12.1.004 u FOCT 12.1.010, a Takxe HeobxoOMMO BK/OYaTb B
CTaHOapPTbl N TEXHNYECKNE YCNI0BNA Ha XNOKOCTU.

JonyckaeTcsa Ncnosib30BaTh 3KCNEPUMEHTalIbHble N pacyeTHbIe 3Ha4YeHNa TeMrnepaTypbl BOCMJIAMEHEHUNS.

2.3.3. CyWHOCTb 3KCNepMMeHTalbHOrO MeToZa onpeaesieHnss TeMnepaTypbl BOCM/IAMEHEHNS 3aKJ/l04aeTCs B
HarpeBaHWM oOnpeaeneHHONn Maccbl BelwecTBa C 3aaHHOM CKOPOCTbIO, MEPUMOANYECKOM 3a)XUraHumn
BbIAENISIOLINXCS NapPOB U YCTAHOBJIEHUM daKTa HaMYUs UIN OTCYTCTBUS BOCMJIaMeHEeHNs npu pukcrupyemom
TeMrnepaType.

2.4. TemnepaTypa caMmoBOCMNJIaMeHeHNs

2.4.1. TeMmnepaTypa CaMOBOCMJ/IaMEHEHNS - HAaVMeHbLUas TeMMepaTypa OKpy>Kalowen cpedbl, Mpu KOTOPOn B
YCNOBUAX CneumanbHblX UCMbITaHW HabogaeTCcs caMoBOCMIaMeHeHe BeLLecTBa.

CamoBoCn/laMeHeHNe - pe3Koe  YBEeJIMYEHUE  CKOPOCTU  IK30TEepPMUYECKUX OOBbEMHBIX  peakuun,
CconpoBOXKAatoLeecs NaMeHHbIM FOPeEHNEM U/UAN B3PbIBOM.



2.4.2. 3HayvyeHue TeMmnepaTypbl CaMOBOCMJIaMEHEeHMs cJlegyeT MNPUMEHATb MNpW  onpefesieHnn rpynnbl
B3pbiBOONacHon cmecn no NOCT 12.1.011* gns Bbibopa Tuna B3pbIBO3ALUULLEHHOrO 3neKkTpoobopynoBaHus,
npu paspaboTke MeponpuATUiA No obecrneyeHno NoXKapoB3pbIBO6E30MacCHOCTN TEXHOJIOrMYEeCKMX NPOLEeCCOB B
cooTBeTCcTBUM C TpeboBaHmamm [OCT 12.1.004 w FOCT 12.1.010, a Takxe HeobxooumMo BKJOYaTb B
CTaHAapTbl WK TEXHUYECKMNE YC/I0BUSA Ha BELLECTBa N MaTepuraibl.

* B Poccunnckon depnepaummn gencreyet NOCT P 51330.2-99, TOCT P 51330.5-99, TOCT P 51330.11-99, TOCT P
51330.19-99.

2.4.3. CywHOCTb MeToga onpefesieHns TemnepaTypbl CaMOBOCMJIAMEHEHMWS 3akJllo4aeTcss BO BBELEHUU
onpeaeneHHon Maccbl BelwlecTBa B HarpeTbii 06bemM U OUEeHKe pe3ysibTaTOB WCMbITaHUA. W3MeHss
TeMmrnepaTypy WCMbITaHUS, HaxoOAaT e€ee  MWHMMajsbHOe  3HAaYeHue, TMpu  KOTOPOM  MPOUCXOAUT
CaMOBOCMJIaMeHEHME BeLLecTBa.

2.5. KOHUeHTpaunoHHbIe npefenbl pacnpocTpaHeHns niaMmeHun (BocnsiamMmeHeHns)

2.5.1. HwXHUn (BEPXHUN) KOHLEHTPALMOHHLIA Mpefen pacrnpocTpaHEHUs MJaMeHn - MUHUManbHoe
(MakcMManbHOe) cofep)XaHMe roplYero BellecTBa B OOHOPOAHON CMECU C OKUCAUTENLHOW Cpenon, npwu
KOTOPOM BO3MO>XHO pacrnpoCcTpaHeHne njaMeHun rno cMecu Ha ntboe pacCTossHME OT NCTOYHUKA 3aXKMUraHus.

2.5.2. 3Ha4YeHMs KOHUEHTPALWOHHbIX MpeAesioB pacnpocTpaHeHUa rmJjaMeHn Heobxoammo BKJOYaTb B
CTaHdapTbl UKW TeXHUYecKue yCsIOBUA Ha rasbl, JlerkoBoCrjaMeHswmecs UHANBNAYaNbHble XUAKOCTU U
A3e0TPOMHbLIE CMecn >XWUAKOCTEN, Ha TBepAble BewecTBa, CrnocobHble o06pa3oBbiBaTb B3pPbIBOOMACHbIE
MblfeBo3ayLlHble cMecn (ANa nblnen onpenensoT TONbKO HUXXHUA KOHLUEHTPaLMWOHHbIA npefen). 3HavyeHuns
KOHLUEHTPaUMOHHbIX MpeaesioB cregyeT MNPUMEHATb Mpu  OnpedesieHMn KaTeropum MnoMeLeHuin o
B3PbIBOMOXAPHOM U MOXapHOW OMACHOCTU B COOTBETCTBUU C TpeboBaHUAMU HOPM TEXHOJIOrMYeCKOoro
MPOEKTMPOBaHUSA; MNpW pacyeTe B3pbiBOOE30MacHbIX KOHUEHTpauuMi ras3oB, MNapoOB W MbIEA BHYTpWU
TexHonornyeckoro obopynosaHus m TpybonpoBOoAOB, MNPU MPOEKTUPOBAHUUN BEHTUAALMOHHBLIX CUCTEM, a
TakXXe Mpu pacyeTe nNpenesbHO [OMNYCTUMBIX B3pbiBOBE30MacHbIX KOHLEHTpauWUi ra3oB, NapoB W MbiIen B
Bo3ayxe paboyen 30HbI C MOTEHUMANbHBIMU UCTOYHUKAMU 3a>XKUTaHUS B COOTBETCTBUM C TpebosaHuamu NOCT
12.1.010, npu pa3paboTke MeponpuaTuini No obecnevyeHUto NoXKapHorm 6e3onacHOCTK 06beKTa B COOTBETCTBUM
c TpeboBaHmamm NOCT 12.1.004.

,D,OﬂyCKaeTCﬂ NCroJib30BaTb 3KCMNepuMeHTal/lbHble W pacyHeTHble 3HadeHUNA KOHLUEHTPaUWMOHHbIX Mnpenesos
pacnpoCcTpaHeHnda NniamMeHn.

2.5.3. CywWwHOCTb MeTOoha oOnpefefleHns KOHUEHTPALMOHHbLIX MpefesioB pacnpocTpaHeHus rJaMeHu
3aKJ/l04aeTCa B 3a)XKMraHUM raso-, Napo- Uin nbleBO3AYLWHON CMeCcn 3a4aHHON KOHLLEHTPpaLumM nccaenyemoro
BewecTBa B ob6beMe peakUMOHHOro CoCyfa W YCTaHOBJEHUM aKTa Halninua unm oTCyTCTBMA
pacnpocTpaHeHus naaMmeHn. I3aMeHas KOHLEHTPAaLMIO FOPOYero B CMecK, yCTaHaBAMBaOT ee MUHUMaslbHOe 1
MaKCMMaslbHOe 3Ha4YeHM1A, NPU KOTOPbIX MPONCXOANT pacrnpocTpaHeHNe NiaMeHMu.

2.6. TemnepaTypHble Npefesbl pacrnpocTpaHeHus naamMmeHun (BocrniaMeHeHus)

2.6.1. TemnepaTypHble Npeaenbl pacnpoCTpaHeHWs NJaMeHun - Takue TemnepaTypbl BeLeCcTBa, NpyY KOTOPbIX
€ro HacbIlWeHHbIN Nnap obpa3syeT B OKUCANTENIbHOW Cpefe KOHLEHTPauuun, paBHble COOTBETCTBEHHO HUKHEMY
(HWKHUI TemnepaTypHbIN Mpeges) U BepxHeMy (BEpPXHWM TemmnepaTypHbI npenes) KOHUEHTPauWMOHHbLIM
npegensam pacnpocTpaHeHNs naamMmeHu.

2.6.2. 3Ha4yeHns TeMnepaTypHbIX NPeAesioB pacnpoCTPaHEHUS NaMeHN crieayeT NMpUMeHsATb Npu pa3paboTke
MeponpuaTuin no obecneyeHnto noxxapos3pbiBobesonacHoCTN ob6bekTa B COOTBETCTBUM € TpeboBaHuamm TOCT
12.1.004 n TOCT 12.1.010; npu pacyeTe MNo>XapoB3pbiBobe30MacHbIX TemnepaTypHbIX PeXUMoB paboThbl
TexHosornyeckoro obopynoBaHUs; MPU OLEHKE aBapPUMHbLIX CUTYauUWN, CBSA3AHHbLIX C Pa3JIMBOM TOPOYNX
XUOKOCTEN, ANA pacHeTa KOHLEHTPaLUMOHHbLIX NpefesioB pacnpocTpaHeHUa naamMeHu, a Takxe Heobxoaommo
BKJ1IOMa@Tb B CTaHAAPThI N TEXHUYECKME YCII0BUS Ha Froplovmne XNOKoCTH.

2.6.3. CywHoCTb MeToa onpeneneHna TemnepaTypHbIX NpeaesioB pacnpocTpaHeHUS MJjaMeHu 3aka4vaeTcs
B TepMOCTaTUPOBaAHUU UCCNefyeMON XUAKOCTU MNpU 3afaHHON TemnepaType B 3aKpblTOM peakuMOHHOM
cocyne, coaep>kalleM BO34YyX, UCMbITAHUN Ha 3a)KUraHue NapoBO3AYLIHOM CMeCU W YyCTaHOBAeHUM akTa
HaIN4YMA MK OTCYTCTBUSA pacnpocTpaHeHUs naaMeHu. NiameHasa TemnepaTypy UCNbITaHUSA, HaXoOAaT Takue ee
3Ha4yeHus (MUHMMaNbHOE U MakCUMajlbHOE), MPU KOTOPbIX HacCbIleHHbIn nap obpa3yeT C BO3OYXOM CMECh,
CNOCOBHY BOCMIAaMEHATHCA OT UCTOYHUKA 3aXXUraHUs U pacnpoCcTpaHATb Niama B o6bemMe peakLuMOHHOro
cocypna.

2.7. TemnepaTypa THeHUA

2.7.1. TemnepaTypa THeHUs - TemnepaTypa BeLIleCcTBa, MPU KOTOPON MPOUCXOOUT pe3Koe YyBenuveHue
CKOPOCTU 3K30TEPMMYECKNX PEAKLINN OKUCIIEHNS, 3aKaHYMBaOLLNXCS BO3HUKHOBEHUEM TJIEHUS.

TneHune - 6ecniameHHoe ropeHuve TBepaoro sewecTBa (MaTeleana) Nnpun CPaBHUTENBHO HN3KNX TEMIMEPaTypax



(400-600 °C), yacTo conpoBoOXaatloLeecs BblaeneHneM abima.

2.7.2. 3HavyeHne TemnepaTypbl TNEHUS crefyeT MPUMEHSTb MNPU 3KCNepTu3ax MNpUYnH MoXKapos, Bbibope
B3pblBO3aWNLLEHHOrO 3nekTpoobopynoBaHmsa n pa3paboTke MeponpuaTuin no obecnevyeHUd MNOXKapHOWN
6e30MacHOCTM TEeXHOJIOTNYEeCKNX MPOLLECCOB, OLIEHKE MOXXapHOW OMaCHOCTU MOJIMMEpPHbIX MaTepuanoB U
pa3paboTke peuenTyp MaTepuanoB, HE CKJIOHHbIX K TJIEHUIO.

2.7.3. CywHOCTb MeToOLa onpenesieHNa TemrnepaTypbl TJNEHUS 3aK/4yaeTcas B TepMOCTaTUPOBaHUN
nccnenyemoro eewecTtBea (MaTepmana) B peaKumnoHHOM cocynae rnpu O6D,yBe BO34YXOM U BVI3yaJ'IbHOVI oueHKe
pe3ysibTaToOB UCNbITaHUA. M3MeHAa TemnepaTypy WCMbITaHUA, HaAxXOA4AT €€ MUHMMaJsIbHOe 3Ha4veHue, npu
KOTOpOM HabnopgaeTca T/IeHMe BewecTBa (MaTepmana).

2.8. YcnoBus TenaoBOro CaMoBO3ropaHums

2.8.1. YcnoBusi TENJIOBOro CaMOBO3ropaHWsi ~ 3KCMEpPUMEHTasIbHO BbISIBJIEHHAs 3aBUCUMOCTb MeXAay
TeMnepaTypoli OKpyXKatlollein cpefbl, KOJINYECTBOM BellecTBa (MaTepuasa) U BpeMEHeM [0 MOMEHTa ero
CaMOBO3ropaHus.

CaMoBO3ropaHme - pe3koe yBeJInieHNe CKOPOCTM 3K30TEPMUYECKUX MPOLLECCOB B BeLeCTBe, Npueoasiiee K
BO3HWUKHOBEHWIO 04ara ropeHus.

2.8.2. Pe3ynbTaTbl OLEHKW YCJIOBMA TEMJIOBOrO CaMOBO3ropaHWs ciefyeT MpUMeHsTbL MNpu  Bblibope
6e3onacHbIX YC/NOBUIA XPaHEHUA W MepepaboTKM CaMOBO3ropatloLMXCs BeLWecTB B COOTBETCTBUM C
TpeboBaHuamu FOCT 12.1.004.

2.8.3. CywHoCTb MeToAa onpepesieHna yCJOBUMA  TerJjioBoro CamMoOBO3ropaHus  3ak/jl4aeTca B
TepMOCTaTUPOBaHUN MUCCNedyemMoro BellecTBa (MaTepuwana) nNpyv 3afjaHHOM TemrepaType B 3aKPbITOM
peakLUMOHHOM cocyde W YCTaHOBJIEHUM 3aBUCUMOCTW MeXAy TeMnepaTypoun, Mpu KOTOPOW MPOUCXOOUT
TenJsioBoe caMoBo3ropaHue obpasua, ero pasmepamMmu 1 BpeMeHeM A0 BO3HUKHOBEHUS ropeHns (TaeHuns).

2.9. MnHnManbHas sHeprusa 3axuraHus

2.9.1. MnHMManbHas 3HepPrusa 3aKUraHMa - HauMeHbLUAsa 3Heprusa 3J1eKTPUYecKoro paspsna, cnocobHas
BOCMJlaMeHUTb Hanbonee nerko BOCMJlaMeHALWYHCA CMeCb roptoyero sewiectBsa C BO34YyX0M.

2.9.2. 3Ha4YeHne MUHUMAJIbHON 3HEPrun 3a)kKuraHua ciefyeTt MpPUMMeHATb Npu pa3paboTke MeponpuaTUiA Mo
obecrneyeHnto Mo)KapoB3pbiBo6E30MaCHbIX YCI0BUA nNepepaboTKM roploymx BewecTB W obecnedvyeHus
3/IeKTPOCTAaTUYECKON MCKPOoHE30MacHOCTU TEeXHONOrMYeCcKUX MpoLeccoB B COOTBETCTBUU C TpeboBaHUAMU
MOCT 12.1.004, NoCT 12.1.010 n roCT 12.1.018.

2.9.3. CylWwHOCTb MeTOoda onpepfeneHns MUHUMASIbHOW SHEePrun 3aXKUraHusa 3ak/al4vyaeTcs B 3a)KUraHum C
3a,£l.aHHOVI BEepOoATHOCTbIO ra3o-, Napo- nan ﬂbIJ'IeBO3JJ,yLIJHOI7I cMecn pa3ﬂVI‘-IHOI7I KOHUEHTpPaunn aneKTpn4eCknm
pa3psooM pasIMYHOM SHEPTUUN N BbISBJAEHUN MUHUMAJIbHOMO 3HAYEHNSA SHEPTUN 3aXKUraHns nocse obpaboTku
dKCNnepnmMmeHTaJIbHbIX OaHHbIX.

2.10. KucnopoaHbin UHAEKC

2.10.1. KNCNOPOOHbIA MHAEKC - MUHMMaJIbHOE COlEep)XaHue KMUCAopoda B KUC/OPOAHO-a30THOW cMecu, mpu
KOTOPOM BO3MOXXHO CcBe4yeobpa3Hoe ropeHne MmaTepuana B yCJI0BUAX CnelnabHbIX NCAbITaHWA.

2.10.2. 3Ha4YeHMe KNCIOPOOHOro MHAEeKCa cjedyeT NMPUMEHSATb NMpu pa3paboTke NOSIMMEPHbIX KOMMO3ULMIA
MOHUXXEHHOW FOPIOYECTUN N KOHTPOJIE FOPOYECTN NMOJIMMEPHBIX MaTepUasnoB, TKaHen, LLesstoa03Ho-6yMarKHbIX
u3genMn wn Opyrux maTtepuanoB. KncnopogHbll MHOEKC HeobxoAumMO BKKOYaTb B CTaHAApPTbl Wan
TexXHM4YecKune ycsioBna Ha Teepable BelwecTsa (MaTepuanbl).

2.10.3. CywHocTb MeToAa onpeaeneHns KUCOPOAHOro MHAEKCA 3aK/04YAETCS B HAX0XKAEHUN MUHUMaNbHON
KOHLEHTpauum Kucnopodga B MOTOKE KUC/IOPOAHO-a30THOM CMecu, npu KoTopon HabnogaeTcs
CaMOCTOATE/IbHOE FOpPEeHME BEPTUKAIbHO PacrnosioXXeHHOro obpasiLa, 3aXKUraemMoro CBepxy.

2.11. CnocobHOCTb B3pbIBAaTLCA M rOpPeTb MPWU B3aUMOAENCTBUM C BOAOW, KUCJOPOAOM BO3AyXa U APYrvMu
BellecTBaMm (B3aMMHbI KOHTAKT BELLECTB)

2.11.1. CnocobHoCTb B3pblBaTbCs U ropeTb NP B3aMMOAENCTBUN C BOAOW, KMC/IOPOAOM BO3AyXa WU ApYyrvMu
BELLEeCTBAMU - 3TO Ka4YeCTBEHHbI/ MOKa3aTesb, XapaKTepn3syoLmnin ocobyio No)KapHy ONacHOCTb HEKOTOPbIX
BELlecTB.

2.11.2. JaHHble 0 CNocobHOCTU BeLWEeCTB B3pbIBAaTbCSA M ropeTb MNPU B3aMMHOM KOHTakKTe Heobxoammo
BKJIIOYATb B CTaHAaApTbl WAN TexXHMYECKMe YC/IOBUS Ha BeLlecTBa, a TakXe cJiefyeT MNPUMEHsATb Mpu
onpeneneHnn KaTeropum MNOMeLLEHNI A MO B3PbIBOMOXXAPHOW W MOXXapHOW OMaCHOCTU B COOTBETCTBUU C
TpeboBaHNSIMU HOPM TEXHOJIOTMYECKOro MPOEKTUPOBaHWS; npu Bbibope Ge30macHbIX YCI0BUIA MPOBEAEHUS
TEXHONOMMYECKMX MPOLECCOB U YCJIOBUA COBMECTHOTO XpPaHEHMs W TPaHCNOPTMPOBaHWUS BeLLECTB U
MaTepuanoB; Npy BbIOOpe UAN Ha3Ha4YeHUN CPEACTB MOXKAPOTYLUEHUS.



2.11.3. CywHoCTb MeToga onpegeneHus cnocobHocTKn B3pbiBaTbCA W TOPETb MNP B3aMMHOM KOHTAKTE
BelwecTB 3aKJilo4aeTCcd B MeXaHn4eCKOM CMelwnBaHUM uUccienyemblxX BeLleCTB B 3aaHHON nponopunn "
oLeHKe pe3ynbTaTOB UCMbITaHNA.

2.12. HopManbHasa CKOPOCTb pacnpoCTPaHEHNs niaMmeHu

2.12.1. HopManbHas CKOPOCTb pPachpoOCTpaHEHUSA MJaMeHN - CKOPOCTb MepemMeweHns (poHTa njamMeHu
OTHOCUTEJNIbHO HecropesLlero ra3a B HarnpasaeHnn, nepneHankKyJIApHOM K ero noBepxHocCTHu.

2.12.2. 3HayeHue HOpMaJIbHOW CKOPOCTM pacnpoCTpaHeHUs MJjaMeHun cieayeT MNPUMEHSTb B pacyeTax
CKOPOCTW HapacTaHWs [OaBJIeHMS B3pbiBa ra3o- M MapOBO3AYLIHbIX CMECEeN B 3aKPbITOM, HErepMeTUYHOM
obopygoBaHuMm ©N MOMELEHNAX, KPUTMYECKoro (racsawero) AnameTpa npu pas3paboTke M co3gaHum
orHenperpaguTenen, naowann nerkocbpacbiBaemMbiX KOHCTPYKLUUN, MpeaoXpaHUTebHbIX MeMbpaH n gpyrux
pa3repMeTUsInpyoLmnx YCTPOWCTB,; npwu pa3paboTke MeponpuaTuin no obecnevyeHuto
Mo>xapoB3pbiBO6E30MaCHOCTN TEXHOOMMYECKUX NPOLLECCOB B COOTBETCTBUM C TpeboBaHmamMn FOCT 12.1.004 n
FOCT 12.1.010.

2.12.3. CywWwHOCTb MeTofa ornpeneneHnss HopMasibHOW CKOPOCTU PacnpoCTPaHEHUs MJjaMeHn 3akJo4vaeTcs B
NPUroTOBIEHNN TOpPIOYEll CMEeCU U3BECTHOrO COCTaBa BHYTPWU PEAKLMOHHOIO COCYAA, 3a)XKUraHUM CMecu B
LEHTPE TOYEYHbIM MCTOYHMKOM, PErncTpauum M3MeHeHWs BO BpPEeMeHW AaBieHus B cocyae u obpaboTke
3KCMepUMeHTaIbHOW 3aBUCUMOCTY "AaBieHne-BpeMs” C UCMO/Ib30BaHNEM MaTeMaTUYeCKol MoAen npoLuecca
ropeHus rasa B 3aMKHYTOM cocyge W rnpoueaypbl onTumMmsauuu. MaTemaTumyeckass Mohesib Mo3BOJSEeT
NMoslyYnTb PacYEeTHYID 3aBUCUMOCTb "[OaBJsieHMe-BpeMs”, OMNTMMU3aUUs KOTOPOM MO  aHasIorMyHom
3KCNepuMeHTaNbHON 3aBUCUMMOCTM [HaeT B pe3y/ibTaTe W3MeHeHWe HOPMasibHOW CKOPOCTU B Mpouecce
pasBMTUS B3pbIBa OJ19 KOHKPETHOIr0 UCMbITAHMS.

2.13. CKOpoOCTb BbIroOpaHus

2.13.1. CKOpPOCTb BbIFrOPaHUSA - KOJIMYECTBO XUAKOCTU, Cropatowen B eANHULY BpeMeHU C e JUHULbI naoLwagn.
CKOpOCTb BbIrOpaHMsa xapakTepusyeT MHTEHCMBHOCTb FOPEeHUS XULKOCTH.

2.13.2. 3Ha4yeHMe CKOPOCTW BbIFOpaHMA cCJiedyeT MPUMEHSTb MNPU  PacHeTHbIX  onpeneneHusx
NPOAO/KUTENBHOCTU  FOPEHUs  XWUOKOCTM B  pe3epByapax, WHTEHCUBHOCTM  TerJoBblAENEHUA W©
TeMnepaTypHOro pexxmMa rnox)apa, MHTEHCUBHOCTM MOJayun OrHeTyLalX BELeCTB.

2.13.3. CywHOCTb MeToAa onpeaeneHns CKOPOCTU BbIrOPaHUsl 3aKJI0HaeTCs B 3aXXUraHUn obpasua XNaKocTu
B peakuMOoHHOM cocyae, (hMKCUPOBAHUMN MOTEepM MacChbl obpasua 3a onpeneseHHbI NPOMEXYTOK BPeMEHUN 1
MaTeMaTunyeckoli o6paboTKe sKCNepMMeHTalbHbIX AaHHbIX.

2.14. KosthunumneHT abiMoobpasoBaHus

2.14.1. KoathcmumneHT abiMoobpa3oBaHMSA - MOKa3aTeslb, XapaKTepM3YyLNUA ONTUYECKYIO MJIOTHOCTb AbiMa,
obpasyioLuieroca nNpy NiaMeHHOM ropeHnn UM TEPMOOKUCAUTENbHON AeCTPYKUUN (TAeHUn) onpeneneHHoro
KosinyecTBa TBEPLOro BellecTBa (MaTepnana) B yC/I0BUAX CNeumasnbHblX UCNbITaHUNA.

2.14.2. 3HavyeHne Ko dpuruneHTa AbiIMoobpasoBaHUA cnenyeT NPUMEHSATb A8 KJhaccudurkaumm MaTepmnanos
no gbiMoobpasytoLen cnocobHoCTU. PasnmyaloT Tpu rpynnsl MaTepuasios:

C Masioi AbIMooBpa3yioLLell CMOCOBHOCTLIO - KOIMMULMEHT AbIMO06Pa3oBaHMs [0 50 M2 - Kr ' BKJIIOY.;

C YyMepeHHOI AbIMo06pa3syioLLell CNOCOBHOCTLIO - KOIhdULMEHT AbiMoobpa3oBaHMs cB. 50 go 500 M? - kr™

BKJ1IO4.;

C BbICOKO/ AbIMOO6pPa3yIoLLeil CMOCOBHOCTBIO - KOIMULIMEHT AbIMo0Bpa3oBaHus cB. 500 M2 - kr

3Ha4vyeHune KoahpuumneHTa gbiMoobpasoBaHmst HEOOXOANMMO BKJIOHATb B CTaHAAPThl UM TEXHUYECKME YCI0BUS
Ha TBep.ble BellecTBa U MaTepuansbl.

2.14.3. CywHoCTb MeTola onpefeneHus KoagpuumeHTa AbiMoobpa3oBaHMsA 3aK/l04aeTCcs B onpeneneHun
ONTUYECKOW MJOTHOCTM AbiMa, obpa3ylowerocs Mpyv rOpPeHUn WAM TJIEHWW W3BECTHOro KOoJIMYecTBa
NCMbITYEMOrro BeLecTBa Ui MaTepurana, pacnpeaeneHHoro B 3agaHHomM obbeme.

2.15. "HpeKc pacnpoCcTpaHeHUS NaamMeHmn

2.15.1. NIHpeKCc pacrnpocTpaHeHUs MJjaMeHn - YCOBHbIM 6e3pa3MepHbIl MoKa3aTeslb, XapaKTepusyloLwunin
CnocobHOCTb BeLLeCTB BOCMJIaMEHATLCA, PAaCcNpOCTPaHATb NaaMsa Mo NOBEPXHOCTU W BblAENATb Teno.

2.15.2. 3HaveHMe wvHOEeKca pacrnpoCcTpaHeHUs TMJaMeHun cepyet TMpuMeHATb 18 Khaccumdukaumm
MaTepunanos:

He pacnpocTpaHsaLme nJaams rno NOBEPXHOCTU - MHAEKC pacnpoCcTpaHeHUs niaMmeHun paseH 0;



Me[JIEHHO PacrnpoCTpaHSAoLWIWE MJaMs Mo MOBEPXHOCTU - UHAEKC pacnpocTpaHeHus nnameHn cB. 0 go 20
BKJI10M.;

6bICTPO pacnpocTpaHsoLWmMe Naams no NOBePXHOCTU - UHAEKC pacrnpocTpaHeHns nnameHn cB. 20.

2.15.3. CywHoCTb MeTOofa onpefesieHUs MHAOEKCA pacnpocTpaHeHUsa MnJjaMeHW 3akl4YaeTcsd B OLeHKe
cnocobHocTn MaTepunana BOCMJIaMEHATbCA, BblAeNATb TENJI0O N PacrnpoCcTpaHATb NMaaMa no noBepxXHOCTU npun
BO34EeNCTBMN BHELWWHErO TEMNJIOBOr0 NMOTOKA.

2.16. Noka3aTeNlb TOKCUYHOCTU NPOLYKTOB ropeHus noJMMepHbIX MaTepuasnos

2.16.1. MoKa3aTeNb TOKCMYHOCTU MPOAYKTOB FOPEHWUS - OTHOLLUEHME KOJIMYecTBa MaTepuana K eduHuue
obbeMa 3aMKHYTOro MPOCTPAHCTBA, B KOTOPOM obpasylolinecs npu ropeHun matepuana rasoobpasHbie
NPOAOYKThI Bbl3bIBAOT rnbenb 50% noaonbITHbIX XXUBOTHbIX.

2.16.2. 3Ha4yeHMe rnokasaTens TOKCUYHOCTU MPOAYKTOB ropeHus criegyeTt MPUMeHSATb 019 CPpaBHUTENbHON
OLEeHKW MNOJIMMEPHbIX MaTepunasZioB, a TaKXe BKJII0O4aTb B TEXHUYECKNE YCNOBNA N CTaHOapPTbl Ha OTAeJI0O4YHble
N TEMJION30/ILMOHHBIE MaTepuabl.

Knaccnpukaums maTepuasioB Mo 3HAYEHUIO MOKa3aTensds TOKCUYHOCTW MPOAYKTOB FOpPeHuna rnpusefeHa B
Tabn.2.

Tabnnua 2
Knacc onacroctn  |He, ,T =M, NPy BPEMEHU 3KCMO3ULIUMN, MUH
5 15 30 60
YpesBbl4aHo onacHble| Mo 25 Do 17 Oo 13 0o 10
BbicOKooOnacHbIe 25-70 17-50 13-40 10-30
YMepeHHoonacHble 70-210 50-150 40-120 30-90
ManoonacHble Cs. 210 Cs. 150 Cs. 120 Cs. 90

2.16.3. CywHOCTb MeToha onpenenieHns rnokasartens TOKCUMYHOCTU 3aK/Iio4aeTCcs B CKUraHUM nuccriegyemoro
MaTepuana B KamMepe CropaHus npu 3afaHHOM MAOTHOCTW TEMnJIOBOro MOTOKa W BbISBAEHMU 3aBMCUMOCTWU
netanbHoro addekta razoobpasHbix NMPOOYKTOB FOPeHUs OT MacCCbl MaTepuasia, OTHECEHHOM K eguHuue
obbeMa 3KCNO3ULMOHHOWN KaMepbl.

2.17. MnHumManbHasa dperMaTusnpytowas KoOHLeHTpaunsa gaermMmatmusatopa

2.17.1. MuHMManbHaa dierMaTU3MpyloLWaa KOHUeHTpauna derMaTmiaTopa - HauMeHbLUas KOHUEeHTpauus
nermaTtmnsaTopa B CMECU C ropooYmMM U OKUCINTENEM, MPU KOTOPOM CMeCb CTAHOBUTCH HeCnocobHom K
pacnpocTpaHeHWIo naaMeHn npu JiobomM COOTHOLLIEHUN FrOPIOYero N OKUCINTEnNs.

2.17.2. 3Ha4yeHne MUHUMaNIbHON (rierMaTU3NPYIOLLLEN KOLEHTpauun drerMmaTmsaTopa cnenyet npuMeHsTb
npu paspaboTke MeponpuAaTUN No obecrnevyeHUto NMo)KapoB3pbiBO6E30MacHOCTN TEXHOJIOMMYECKNX MPOLLEeCCOB
MeToAoM haiermMaTmsaumm B cooTBeTcTBUM € TpebosaHmamn FOCT 12.1.004 n FOCT 12.1.010.

2.17.3. CylLHOCTb MeToAa onpeneneHmnss MMHUMasbHON yierMaTU3npytowen KoHUeHTpaunum gaermatrusatopa
3aKJ/04aeTCcs B onpeaesieHU KOHUEHTPaUMOHHBIX NpeaesioB pacnpoCcTPaHEHMS NIaMeHn ropoyero BeLwecTBa
npu pasbaBneHun raszo-, Napo- U NbIEBO3AYLUHON CMECU AaHHbIM (hNermMaTrM3aTopoOM U MOJlyHYeHUn "KpuBon
nerMmatumsauunn”.

Muk "KpueBon paermaTmsaumnmn” COOTBETCTBYET 3HAYEHUNIO MUHUMASIbHON hierMaTU3NPYIOLLEN KOHLLEHTpaUnmn
dnermaTmsaTopa.

2.18. MnHuUMaibHOe B3pbIBOOMNACHOE cofep XaHme Kucnopoaa

2.18.1. MMHUMaIbHOE B3PbLIBOOMNACHOE CoAepKaHue KMUCIopoaa - Takas KOHLEHTpaLUnUs KUCiopoda B roptoyei
CMecu, COCTOsLLEN M3 rOploYero BewecTsa, Bo3ayxa 1 (iermaTnsaTopa, MeHblle KOTOPON pacrnpocTpaHeHne
nJiaMeHn B CMeCh CTaHOBUTCA HEBO3MOXXHbIM Mpun Nto6ON KOHLIEHTPaLuM ropiovero B cMecu, pasbaBneHHoN
JaHHbIM (blerMaTrn3aTopoMm.

2.18.2. 3HayveHMe MWUHUMAJNILHOIO B3PbLIBOOMNACHOINO COAEepXaHWs Kucsiopoda crenyeT MNpUMEHATb Mnpu
pa3paboTke MeponpuaTuii Mo obecrnevyeHUo MOXXapoB3pbiBOOE30MaCHOCTU TEXHOJIOMTMYECKMX MPOLLECCOB B
cooTBeTCTBUM C TpeboaHusaMu MOCT 12.1.004 n FOCT 12.1.010.

2.18.3. CywHocTb MeToga onpeneseHns MUHMMAJNbHOIO B3PbIBOOMACHONO0 CoAepXXaHua Kucaopopga
3aK4aeTcs B WUCMbITaHUM Ha BOCMJIaMeHeHWe ras3o-, Mapo- WM MblNeBO34YLUHbIX CMeCel pas3siNyHOro
cocTaBa, pa3baBneHHbIX OaHHbLIM (hJIerMaTM3aTOPOM, A0 BbIIBEHNA MUHUMaJIbHOW KOHLIEHTPaUUM KNcnopoaa
N MaKCMMaJibHOMN KOHUEHTpauum aermatnsaTtopa, Npm KOTOPbIX eLle BO3MOXHO pacrnpoCTpaHeHMne naamMeHn
rno cmecwu.



2.19. MakcnmanbHOe fgaBJsieHne B3pbiBa

2.19.1. MakcumanbHoe pfaBJieHWe B3pblBa - Haubonbllee wn3ObITOYHOE [OaBJieHWE, BO3HMKaloLLee npu
nednarpaymMoHHOM CropaHuMu raso-, Napo- Uaun MNbiJ1€BO3AYLHON CMECn B 3aMKHYTOM cocyae npu HadaslbHOM
naBneHun cmecu 101,3 klla.

2.19.2. 3HayYyeHMe MaKCMManbHOro AaBJsieHUs B3pbiBa cliefgyeT MPUMEHATb Npu onpedesieHun KaTeropum
MOMeLleHNN MO B3PbIBOMOXAPHOW U MOXapHOMW OMNacHOCTW B COOTBETCTBUM C TpeboBaHUAMU HOPM
TEXHO/I0rM4ecKoro NPoeKTUpPOBaHUS, npw pa3paboTke MeponpuUaTuin rno obecneyvyeHunto
Mo>KapoB3pbiB06E30MacHOCTN TEXHOJIOMMYECKUX MPOLEeCcCOB B cOOTBeTCTBUM € TpebosaHmamu TOCT 12.1.004 n
FOCT 12.1.010.

2.19.3. CywHoCTb MeToha onpejeneHnsa MakCMMasabHOro AaBfeHNA B3PblBa 3aKJIO4AETCSA B 3aXKUraHUN raso-,
napo- M nMblJIeBO3AYLIHON CMECU 3afaHHOro coctaBa B obbemMe peakuMOHHOro cocypa W peruncrpauum
n36bbITOYHOr0 pPasBMBAOLLEr0oCsA MPU BOCMJ@MEHEHUW FOPHOYEN CMeCcu AaBieHus. M3MeHsas KoHUeHTpauumio
ropto4yero B cMecu, BbidABNAKOT MaKCMMaJibHOe 3Ha4YeHe OaB/1ieHNd B3pbiBa.

2.20. CKopoCTb HapacCcTaHUsa OaBJsieHUs B3pbiBa

2.20.1. CkoOpoCTb HapacCTaHWsa J[aBJjieHUsA B3pbiBa - MNPOM3BOLHas [LaBJIeHWA B3pbiBa MO BpeMeHU Ha
BocxogdaweM y4aCcTke 3aBUCMMOCTW OaB/1ieHUA B3PbiBa FOpPO‘-IGI?I cMecn B 3aMKHYTOM cocyne OT BpeMeHMN.

2.20.2. 3HayeHMe CKOPOCTM HapacCTaHWA QOaBAeHMs B3pbiBa cJeayeT nMNpuUMeHsaTb nNpu  paspaboTke
MeponpusaTun rno obecnevyeHMto NOXKapoB3pbiIBOOE30NaCHOCTU TEXHOIOMMYECKNX NPOLLECCOB B COOTBETCTBUM C
TpeboBaHusamm NOCT 12.1.004 n TOCT 12.1.010.

2.20.3. CywHOCTb MeTonda onpegpeneHnsd CKOpOCTKU HapacTaHusa naBsieHnsa 3aKJto4aeTcs B
3KCNepuMeHTaNbHOM onpenesieHNn MakCMMasibHOro AaB/ieHUSA B3pbiBa FOpPIOYEn CMecu B 3aMKHYTOM cocyne,
MOCTPOEHMN rpadnkKa WU3MEHEHUA OaBNEHWSA B3pblBa BO BPEMEHM W pacyeTe cpefHen U MakCMMasibHOMN
CKOPOCTW NO U3BECTHbLIM hopMyaM.

2.21. KoHUeHTpaumnoHHbIN npeaen angpdy3noHHOro ropeHms ra3oBbiXx CMeceil B Bo3gyxe

2.21.1. KOHUEHTpauMWOHHbIN npepen ANGAPY3NOHHOIO rOpeHUs ra3oBbIX cMecenm B Bo3gyxe (MNAr) -
npepesbHas KOHUEHTpauusa roptoyero rasa B cMecu C pa3baButenem, Npu KOTOPOW AaHHas rasoBasi CMecCb
Mpu NCTeYeHn B aTMoCcqepy He CrocobHa K gndpy3noHHOMY FrOpeHuIo.

2.21.2. KOHUEHTpauUWOHHbIN npegen [udp@Py3NoHHOr0 ropeHUs ra3oBbiX CMecen B BO34yXe chenyert
y4uTbiBaTb Npu pa3paboTke meponpusaTuii no obecnevyeHuno NoXxxapoB3pbiBOOE30MNaCHOCTN TEXHOIOMMYEeCKNX
npoueccos B cooTBeTCTBUM C TpeboBaHmamu NOCT 12.1.004 n FOCT 12.1.010.

2.21.3. CywHOCTb MeToda ornpefesieHNa KOHUeHTpaunmoHHoro npegena ANGM@PY3NOHHONO rOpeHUs rasoBbiX
cMecen B BO34yxe 3aKJ/lo4yaeTcs B onpeneneHun npefesibHoM KOHUEeHTpauuu roptyero rasa B CMecu C
pa3baBuTenem, npu KOTOPOMN AaHHAs ra3oBas CMecb He crocobHa K Andpdy3MoHHOMY ropeHuto. Mpu 3ToM
dukcupyeTca npefesnibHas CKOPOCTb NoAa4vyu rasoBon cMecu.

2.21.4. MeTo4 onpepeneHns KoOHUEeHTpauMoHHOro npepena AUPQY3NMOHHONO FOpPEeHMs ra30BbIX CMecen B
BO34YyXe NPUMEHUM ONa cMecen ¢ TemnepaTypon 20-300 °C.

(2.21, 2.21.1-2.21.4. BBBeaeHo gonojHuUTenbHo. N3m. N 1.)

3. YCJIOBUA NMOXAPOB3PbIBOBE3OIMNACHOCTW MNP NCMNOJIb3OBAHNN
BELLLECTB 1 MATEPUAJIOB

3.1. Ons obecne4vyeHns Mo)apoB3pbiBo6€30MacHOCTU MPOLECCOB MPOU3BOACTBA, NepepaboTKu, XpaHeHUs u
TPaHCNOPTMPOBaHNS BELLECTB M MaTepuanos HeobxoAMMo AaHHbIe O MoKasaTessX MoXKapoB3PbIBOOMNACHOCTH
BELECTB U MaTepurasioB NCMOJb30BaTb C Ko3dduumneHTamm 6e3onacHoCcTu, NpMeeaeHHbIMKU B Tab.3.

Tabnuvua 3



Cnocob npenoTBpalleHuns noxxapa, B3pbiBa PernameHTpyembIi ycnosus
napameTp Nno>kKapoB3pbiBo6e30MacHOCTH
MpepoTeBpaleHne obpaszoBaHNA roproYen cpebl ?:  Bes Yr 6e3 £0,9(¥x-0,7R8)
“s , 6es ¥ ,6e321,1(" +0,7R)
#0: | Ges s 6e3 2 1,1(%< +0,7R)
“0: , 6e3 £0,9 (P2 -0,7R)
lFoptoyecTb loptoyecTb BelwecTBa (MaTepurana) He
OrpaHuyeHne BOCMJIAMEHSEMOCTU U TOPHOYECTHU BELLECTBA AOJIXKHa ObITb 6oneev
BeLecTB 1 MaTepurasioB (MaTepmana) perniamMmeHTnpoBaHHON
KH, KU, <KH
‘gxcrr,n f’:tar.‘rr,)x < ‘ixcrﬂiz.'r.:l -35°C
MpenoTepalleHne 06pa3oBaHns B roproyen Woes < 0
cpene (UM BHECEHUS! B Hee) NCTOYHUKOB Ve, fo, S 0B
3aXXuUraHusa tge S 082,

FH - kncnopofHbit uHgekc,% o06.;

KH, OOMYyCTUMbIN KNC/TIOPOAHBIA MHAEKC MPWY HOpMasibHOW TemnepaType,% 06.;

£ - BocnponssBoOMMOCTb MeToAa onpedesieHVst MoKasaTens MoXKAPHOW OMacHOCTU Mpu [AOBEPUTENbHOMN
BEPOATHOCTN 95%;

'6e: - GesonacHas TeMnepaTypa, °C;

¢
=na _ nonycTUMasi TemnepaTypa BCrbIWKK, °C;

fexzz) - TemnepaTypa BCMbILKM B 3aKpbITOM TUrne, °C;

t: - MUHUManbHas TemnepaTypa Cpeabl, MU KOTOPO HabogaeTcs caMoBO3ropaHme obpasua, °C;

tm - TemnepaTypa TneHus, °C;

Wes: _ GesonacHas SHeprus 3akuraHus, 0x;

Wrin - MUHUMaNIbHasa 3Heprusa sa>kuraHusa, Ix;

¥z . BEPXHMN KOHLIEHTPALMOHHLI Mpeaen PacnpocTPaHeHWs MJaamMeHW Mo CMeCu roplyvero BellecTsa C
=
BO3OYyXOM, % 06. (r'm ™ );

3
P _ Ge3onacHas KOHLEHTpaLWs ropioyero sellectsa,% 06. (r'm ~ );

Px - HUKHUA KOHLIEHTPALMOHHbLIA MPeaesn pacrpoCTPaHEeHUs MAaMeHW Mo CMeCU FoplYero BellecTsa C
=
BO34yxoM,% 06. (r'm ™ );

w0, . MMMHNMaJibHOE B3pPbIBOOMaCHOE coaepXXaHne Kncnopoda B roproqe|7| cmecun,% ob.;

P06 - Ge3onacHas KOHLEHTPaLMS KUCI0poaa B ropioyei cmecu,% 06.;

¥4 - MUHMManbHas rermaTusMpyoLLas KOHLEHTpaLms daerMaTusaTopa,% o6.;

Y46 _ Ge3onacHas erMaTU3MpyIoLLas KOHLEHTpaLmMs gnermaTusaTtopa,% o6.

4, METOObl OMPEOENEHNS MOKA3ATEJEN
NMNOXAPOB3PbLIBOOINMACHOCTW BELWECTB 1 MATEPUNAJIOB

MeTon sKcnepuMeHTasibHOro onpefeseHns npennodTuTesieH N ABaseTCs obsizaTeNbHbLIM, ecnu OTCYTCTBYET
aI'IpO6I/IpOBaHHbIﬁ paC‘-IETHbIﬁ MeTof, a TakXe eC/in TOYHOCTb nan obnacTb npuMmeHeHnsa pacd4eTHbIX MeTo40B
HE ynOBJIETBOPUTEJIbHA.



4.1. MeTopf 3KCNepuMeHTasIbHOIro onpenesieHns rpynrbsl HErop4YnNx MaTepmasios
MeTon He NMPMMEHUM A1 UCMbITaHWS C/IOUCThIX MaTepuasioB U MaTepurasioB C MOKPbITUAMNU 1 06NLLOBKaMM.
4.1.1. AnnapaTtypa

Cxema npubopa A5 onpepesieHns rpynnbl HEFOPYMX MaTepunasioB NpueeseHa Ha 4yepT.l.

1 - NoAcCTaBKa; 2 - BbITSXKKA; 3 - TEMJIOU30AALUMOHHbIA CNOM 3alUUTHOIO 3KpaHa 1 cTabunmnsaTtopa;

4 - neyb; 5 - pepxxatenb obpasua; 6 - yCTPONCTBO A4 onyckaHnsa obpasua; 7 - TepMO3/IEKTpPUYECKME
npeobpa3oBaTenu;

8 - 3alMTHBIN 3KpaH; 9 - 3aWNTHbLIA KOXXYX; 10 - Ten10M3019UNOHHLIA MaTepuan;
11 - ctabnnmsaTop BO34YLLUHOIrO NOTOKA
YepT.1

4.1.1.1. Meyb TpybYaTOro TMNa BHYTPEHHUM gmnamMeTpoM (75+1) MM, BbicoTOM (150+1) MM, TOJILLMHON CTEHKN
(10£1) MM, U3roToBNEHHAs M3 OrHEYrNopHOro MaTepuana MAoTHoCTbo (2800+300) kr - Moo Tpyba neun

obMaTbIBaeTCA B OOWMH C/NOM 2/IEKTPUYECKOM CNUpanbio M3 HUXPOMOBOM MPOBONIOKM ceyeHuem 1 Mm® C
conpotusneHneMm (19+1) Om. Obuwasa ToSWMHE CTEHKU C YY4ETOM OrFHeyrnopHOro LEeMeHTa, Kpenswero
3NIEKTPUYECKYID Crnupanb, He [OJKHa npeBbiwaTbh 15 MM. Tpyby neym crnepyeT 3akpenuTb B LEHTPEe
3alMTHOrO0  KOXyxa. [lpocTpaHcTBO  Mexay Tpybon U1 KOXKYXOM  3aMofHAIT  HeCcropaemMbiM

o ]
TENJION30ALUMNOHHLIM MaTepunasomMm cpegHen NNoTHOCTbIO (140+£20) Kr - M ™ .

4.1.1.2. 3aWKWTHbLIA 3KpaH BHYTPEHHMM pAuameTpoM (75x1) MM u BbicoTOM 50 MM C OTRONMPOBaHHOWN
BHYTPEHHEWN MOBEPXHOCTbIO, W3rOTOBJIEHHbLI W3 JINCTOBOW CTann ToawuHon 1 mm. CHapyXum 3KpaH

-1 -1
TENJIOM30MPYIOT C/I0EM MUHEPASIbHOMO BOJIOKHa C TenjonpoBogHocTbio (0,04+0,01) BT - M~ - K~ npwu
cpenHen TemnepaType 20 °C. ToslWMHa TENNON30/INPYIOLEro CJ10S - He MeHee 25 MM.

4.1.1.3. CtabunmsaTtop BO3AYLIHOrO MNOTOKA KOHMYeCKoh ¢OpMbl, MJOTHO, BO3AYXOHEMNPOHULAEMO
MPUCOEANHEHHbIA K OCHOBaHMO rne4vn. OnnHa ctabunmusaTtopa 500 MM, BHYTPEHHUI BepXHUI anameTp (75x1)
MM U HKHUI (10,0+0,5) mm. CTabunmsaTop M3roTaBAMBAlOT M3 JIMCTOBOM CTanu TOJAWMHOM 1 MM C
OTMNOJINPOBAHHOW BHYTPEHHEN MOBEPXHOCTbIO. BepxHio YacTb cTabunmsaTopa OAJNHON He MeHee 250 MM
TEenJoM30JMPYIOT C BHELWHEN CTOPOHbI CJI0eM MUHEpPasIbHOro BOJIOKHa € TennaonposoaHocTbio (0,04+0,01)BT -

M~ - K~ npw cpearein TemnepaType 20 °C.

4.1.1.4. CobpaHHble BMecCTe MeYb, 3alUUTHbIA 3KpaH W CcTabunusaTop yCTaHaBAMBAOT Ha MNOACTaBKY,
VMEIOLLLYIO OCHOBaHME U BbITSAXXKY, CAyXallyl A8 YMEeHbLUeHNs TArnm y oCHoBaHMA KOHycCa cTabunmsaTtopa.
BbicoTa BbITSXKW - 550 MM. PaccTosHne MexAy HUXHUM KOHLOM cTabunmsaTopa M OCHOBaHUEM MOACTaBKM
OOJDKHO COCTaBIATb He MeHee 250 MM.

4.1.1.5. OepxaTtenb obpasua, N3roTOBJIEHHbIN U3 XXapOCTOMKOM CTaslbHOW MPOBONOKWU AuameTpoMm 1,5 mm,
OOJDKEH MMeTb uunmHapudeckyto dopmy. OCHoBaHMEM Aep)KaTens ABMASETCA CeTKa U3 TOHKOW CTalsibHOWn
XapoCTOMKOM MPOBOIOKK. BbicoTa pmepxatens (50+2) mm, anameTp 47 mmMm. [epxaTtenb obpa3ua mMaccon
(15+2) r nogBelweH Ha Tpybke 13 Hep>kaBeloLWEN CTaan C BHELWIHUM AMaMETPOM 6 MM N BHYTPEHHUM - 4 MM.



4.1.1.6. YcTpoWCTBO Os1a onyckaHusa obpasua, cocToslee N3 MeTa/lJINYeCKOro CTEPXXHS, CKOMb3fLlero rno
BEPTUKa/IbHOM HanpassloLWen, MO3BOSISET JIerko onyckaTb obpaseu BHyTpb neyn 6e3 KacaHua ee CTEeHKWU
Takum obpa3om, 4Tobbl obpasel, TOYHO N HaZEeXHO pacrnosiarajcs B FeOMeTPUYECKOM LLleHTpe neyu.

4.1.1.7. TepMoaneKTpuyeckne npeobpazoBaTesiv ¢ 060/104KON N3 HEP>KABEIOLLEN CTa N BHELWHUM ONaMEeTPOM
1,5 MM, MakCUMasbHbIM OVAMETPOM W30AUPOBAHHOro paboyero cras He bGonee 0,5 MM, cayxaline ans
n3MepeHust TemMrnepaTypbl B Nne4yu, Ha NMOBEPXHOCTM W BHYTpWU obpasua ncciegyemoro maTtepuana. Pabouue
cranm Tpex TepMO3NeKTPUYecknx npeobpasosaTenein ycTaHaBAMBAOT C MoMouwlbio wWwabsoHa Ha OOHOM
ropu3oHTa/bHOM YPOBHE, COOTBETCTBYIOLLEM CpedHEel JIMHUU Nedn (4epT.2). TepMo3JIeKTpUYeCcKuit

npeobpa3zoBaTesb I , N3MepsALWMn TemnepaTypy B nevn, fosmkeH bbiTb YCTaHOBMIEH TakuM o6pa3oM, 4ToObl
paboynii cnam Haxoamncs Ha pacctosaHum (10,0£0,5) MM OT CTeHKM neyun. PerynmpoBKy ero MnoJsioXKeHus
OCYLLECTBASAIT C MOMOLLbIO HanpaBAsAOLEN, NPUKPENEHHON K 3allUTHOMY 3KpaHy. TepMO3/IeKTPUYeCcKuin

npeobpasoBaTenb (e , U3MepsalWMn TeMnepaTypy Ha noBepxHoCcTu obpasua, O0JHKeH ObiTb yCTaHOBJIEH
Takum obpa3om, 4TObbLI pabo4min cnam wmMen KOHTAKT C obpa3yomM C MOMEHTa Hayana WUCMbiITaHUs W
pacronarajics puaMeTpasibHO TPOTUBOMOJIOXKHO TMOJIOXKEHNIO TEPMO3JIEKTPUYECKOro rnpeobpa3oBaTens,

n3MepsLero TemnepaTypy B ne4yn. TepMmoanekTpmieckuin npeobpasoBaTenb I , U3MepsaWwnn TemnepaTypy
BHYTpU o6pa3ua, [oskeH ObiITb YCTaHOBMAEH TakuMM o6pa3oMm, 4Tobbl paboymin crnal Haxoowuncs B
reoMeTpuyeckom UeHTpe obpasua (ona 4yero B obpasue genatoT 0OTBEPCTUE AMAMETPOM 2 MM).

e F
7 -
7 '& /
1 "
/ /
H 5
A @4 b
L
@75
A
YepT.2

Bce HoOBble TepMo3sekTpuyeckne npeobpasoBaTenn nepen WCMNOJb30BAHWEM [OJ/IXKHbI MOABEPraThbCs
WCKYCCTBEHHOMY CTapeHUIo 019 CHUXXEHNA OTparkarLen crnocobHocTu.

4.1.1.8. TpexKkaHaJbHbI caMmonNULYyLWA NPUbop, PErMCTPUPYIOLWLNIA BEIXOAHbLIE CUIHabl TEPMO3JIEKTPUYECKNX
npeobpa3oBaTesien C NMOrpeLwHoOCTbIO rpafynpoBkn He 6onee 1 °C 1 obecneymBaoWMn HEMPEPBLIBHYIO 3anucb
MocTynalowWwmnx gaHHbIX C UHTepBasioM He 6onee 0,5 ¢. Knacc ToyHocTun npubopa - He Huxe 0,5.

4.1.1.9. CeKyHOOMeEp C NOrpeLHoCcTbio n3MepeHns He bonee 1 c.

4.1.1.10. Ong HabnopgeHns 3a obpa3yom B neyn u 6esonacHom paboThl ornepaTopa yCTaHaBAMBAOT Had MeYbto
CMOTPOBOE 3epKaJsio C FOPU3OHTAsNIbHbIM YIJIOM OTKJI0HEeHMA 30°.

4.1.1.11. Perynatop Hanps»KeHuWs C BbIXOAHOW MOLLHOCTbO He MeHee 1,5 KB - A, norpewHocTb paboThbl
KOTOPOro A0JIXKHa COCTaBAsATb He 6onee 1% OT HOMUHAIbHON BEINYUHBI.

4.1.2. MoaroToBKa K UCMbITaHUAM

4.1.2.1. Pa3mewweHune npubopa AN9 UCMAbITAHUA [O/HKHO MpefycMaTpyMBaTb OTCYTCTBUE BO3LENCTBUSA TAMM
BO3[yXa M3BHE, NPSIMOro COJIHEYHOro CBeTa WM MCKYCCTBEHHOro OCBELLleHUs, 3aTPyAHSAIWNX nposefeHue
VCMbiTaHUa N HabnaeHne 3a NJaMeHeM BHYTpPY neyu.

4.1.2.2. Tepeln npoBefeHMEM UCMbITaHUN CcTabunusupyT paboTy neyu, npenBapuTesibHO BblHYB U3 Hee
aepxaTtenb obpa3ua C  YCTPOMCTBOM AJI9 €ro OfnyCkKaHus. YCTaHaBAMBAlOT TEpPMO3NEKTPUYECKUN
npeobpasoBaTenb O U3MEpeHUs TemnepaTypbl B Neynm B cooTBeTCTBUMM C 4.1.1.7. Perynupys BeaUHUHY
noAaBaeMoOro Hamnps>XeHus, HarpeBaloT MOCTENEeHHO Meyb B TevyeHue 2 4 Ao TemnepaTtypbl (750+5) °C.
YCcTaHOBMBLUASACA TEMMepaTypa B Nnevn He O0JIKHa N3MeHATbLCA Bbonee 4yem Ha 2 °C B TedyeHne 10 MuH.

4.1.2.3. B c/iy4asax npoBeAeHUs WUCMNbITAHUA B HOBOW Me4Yu, NpU 3aMeHe WM PeMOHTEe OTAESIbHbIX Y3JI0B
npubopa, Heo6XOAUMO MPOBECTU TPAAYUPOBKY Meyn NyTeM U3MepeHus TemnepaTypbl CTEHKN Meyvn Mo Tpem
BEPTUKaAJIbHbIM OCAM B TOYKAX, COOTBETCTBYIOLMX CepeanHe BbiCOTbl CTEHKM MNe4un 1 Ha ypoBHe 30 MM Bbille U
HUXKE CpeldHeil TOYKM C MOMOLLbI0O CKaHWPYIOLEro yCTPOWCTBa C TEPMO3EeKTPUYeCcKMM npeobpasoBaTenem



(4epT.3). Ocoboe BHUMaHWe crenyeT yhaensaTb ob6ecneyeHUo KOHTAKTa MexXAy TepMO3JIEKTPUYECKUM
npeobpa3oBaTeseM n CTEHKOWN neyun. MNosoXxeHne TepMo3eKTpUYeckoro npeobpasoBaTenisa Helb3s U3MEHSTb
B TeYeHMe 5 M1MH 10 MOMeHTa perncTpaunn TemnepaTypsbl.
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CpenHeapudpmeTnyeckoe 3HayeHue BcCex 9 3aperncTpupoBaHHbIX TeMnepaTyp [HOOJDKHO COCTaBAATb
(835+10)°C, n Takasa TemnepaTypa LOJ/PKHa NogaepxumBaTbCAa neped HavasioM UCNbITaHUW. MNMopobpaHHbIN
TaknM 06pa3oM peXxrMM nofdadun Hanps>KEHUs Ha HarpeBaTesibHbIA 3NEMEHT NOAAEPKNBAIOT N B OaJIbHENLLEM.

4.1.2.4. Ana ncnblTaHui roToBaT 5 obpas3uoB uccnegyeMmoro matepuana gvameTpom (45-2 ) mm, BbicoTOM
(50+3) mMm. Eciim ToNwmMHa MCCienyemMoro Matepuana coctaBnset meHee 50 MM, To obpasel HabupatoT us
HeCKoNbKMx cnoes, 4T06bbl obecneynTb Heobxoammyt BbicOTy. Cnon B obpasue pacnonaraloT TOJIbKO
FOPVM30HTa/IbHO U MJIOTHO COEAUHSAIT MexAy cobon CTajiIbHOW MPOBOJIOKOW AMaMeTpoMm He 6onee 0,5 MM.
Cnon B obpa3ue pacnonaratoT TakmMm obpa3om, 4ToObl pabounin cna TEPMO3NEKTPUYHECKOro
npeobpa3oBaTenisl, YCTaHOBJIEHHOr0O B cepeguHe obpasua, HaxoAWICA BHYTPW C/I0S MaTepuana, a He Ha
rpaHuue pasgena C/oeB.

O6pasubl A40JKHbBI XapaKTepu3oBaTh CpefHMe CBONCTBA UCC/ieqyemMoro Matepuana.

4.1.2.5. B BepxHen 4acTm obpasua penaloT oCeBoe OTBEpCTME AMaMeTpoOM 2 MM ANS pa3MeLleHuns
TepmoanekTpuyeckoro npeobpasoatens. Mepepn ncnoiTaHnem obpasubl BbIAEPKMBAKOT B CYLUUIBHOM LWKady
npu TemnepaTtype (60+£6) °C B TeydeHue 20-24 4 C NoCNenywOLUUM OXJaKAeHMeM WX A0 TemnepaTypbl
OKpy>KatoLen cpeabl. onyckaeTcs KOHANLMOHMPOBaHMe 06pa3uoB B COOTBETCTBUM C TpeboBaHnAMM HTL Ha
MaTtepuan.

4.1.2.6. MNMocne KOHANLWOHNPOBaHNA oNpeaenatoT Maccy Kaxkaoro obpasua c norpelHocTbo He 6bonee 0,1 r.
4.1.3. MNpoBegeHne ncnbiTaHuin
4.1.3.1. Ctabunusupytot paboTy neym cornacHo 4.1.2.2.

4.1.3.2. TloAroTOBMEHHbLIA K wUCNbiTaHUo obpa3ey nomMewawT B Oep)xaTesb, KpenaAT K Hemy
TepMoanekTpuyeckme npeobpasoBaTenn cornacHo 4.1.1.7, nocne 4yero gep>xatesb C obpa3yom 6e3 Kakux-
nnbo TONMYKOB OMyCKaloT B Neyb 3a Bpemsa He 6onee 5 c. BKAOYalOT CEKyHOOMEpP Cpa3y >Ke Mnocjie BBeOeHUS
ncnbityemoro obpasua B neyb.

4.1.3.3. B Te4yeHMe BCEro WUCMbITaHUS MOKa3aHUs TepMO3NeKTPUYeckmx npeobpasoBaTesiel, N3MEPSIOLLINX
TemnepaTypy neyn n obpasua, AO/KHbI PErUMCTPUPOBATHLCSA CaMOMNULLYLLUM Npubopom.

4.1.3.4. BpemMs ucnblTaHnsa, Kak npaswuio, coctasnsaer 30 MuH. 3a 3TO BpeMs LOCTUraeTCsd KOHevyHoe
TeMnepaTypHOE paBHOBEcCMe, PerucTpupyeMoe TepPMO3NEKTPUYECKMM Npeobpa3oBaTensaMn B Nedun, BHYTPU
obpa3ua nm Ha ero NOBEPXHOCTU, pa3nyMe MexXAy MOKa3aHUSAMU KOTOPbIX HE AOJIKHO mnpeBbiwaTb 2 °C B
TeyeHue nocnegHmx 10 MuH. B cny4vae, ecnm TemnepaTypHoe paBHOBeCcMe He AOCTUrHyTo 3a 30 MuH, TO



HeobxoAMMO MPOLOJIKMUTL UCMAbITAHWE OO MOMEHTa AOCTUMIXXEHWS KOHEYHOro TeMrepaTypHOro paBHOBECUS,
NnpoBepsisi MoKa3aHWs TEPMO3NeKTPUYEeCKUX npeobpaszoBaTenell ¢ WHTepBasoM 5 MUH. [pyn OOCTUXKEHUU
TemMrnepaTypHOro paBHOBECKS UCMbITAaHMWE MPeKpaLlaoT Mo OKOHYAHUWN NOC/eAHEero 5-MMHYTHOFO MHTEpPBana;
(PMKCUPYIOT NPOAOIIHIKUTENBHOCTb UCMNbITaHUS.

MpumedaHne - YCTaHaBNAMBas KPUTEPUM OLEHKM paBHOBeCMHA, HEOBXOAMMO y4MTbIBaTb, Y4TO MOKa3aHUSA
TEepMO3JIeKTpMYeckoro npeobpasoBaTens, yCTaHOB/EHHOIO B cepenHe obpasua, Bcerga Ao/KHbl ObITb HUXKE
MOKa3aHui TepMo3JIeKTPMYECKOro npeobpasoBaTens B neyu.

4.1.3.5. Obpaseu M3BNEKAOT M3 MedYn M NOCJe ero OoxJla)KAeHUs OO0 TeMrepaTypbl OKpy>Xalouwen cpenbl
B3BELUMBAIOT (C y4€TOM OTXOO0B, KOTOPbIE OTAENMNAUCL OT obpa3ua 1 yrnaau BHU3 B NMpoLecce NCNblITaHNs NIn
rnocyie ero OKOH4YaHms).

4.1.3.6. WcnbiTaHWto nognexaT BCe MNATb NOAroToBJIeHHbIX 06pa3uoB. B npoTokone oTpakalT Bce
HabnogeHns, Kacalowmecs NoBeOeHUs Kakaoro obpasua B mpouecce UCMbITaHUNA; OTMe4valoT BCe Cllyyau
BOCMJIAaMEHEHUNSA AN Ka)XA0ro obpasua n PUKCUpPYT UX MPOLO/IKNTENBbHOCTb.

BocnsiaMeHeHMe CHMTAOT YCTOMYUBBLIM MPU HaIMYUW MJIAMEHN B MeYu, BO3HUKLLEM MNpU ropeHun obpasua u
npogosmkatowemcs 10 ¢ n 6onee.

4.1.4. OueHKa pe3ynbLTaToB

4.1.4.1. BoluucnsawoT pasHuly (£ ) mexay MakCUMaibHOMW U KOHEeYHON TemnepaTypaMu Mo MOKa3aHUaM
TEPMO3JIEKTPUYECKUX NpeobpasoBaTesniein B Neyn, Ha MOBEPXHOCTY 1 BHYTPU Kaxxaoro obpasua.

4.1.4.2. Tlo NoONy4YeHHbIM 3Ha4YeHMaM £ kaxgoro obpasua BbIYMCAAT CpefHeapudMeTUHecKoe (‘é‘tcpm- )
M3MEHEeHUA TeMnepaTypbl B MeYu, Ha MOBEPXHOCTM M BHYTpuM obpasua no pesdynbTaTaM UCMLITAHUA NATb
obpa3uos.

4.1.4.3. Ha ocHoBe JaHHbIX Mo onpeaeneHnto NoTepu Macchl Kaxxaoro obpasua (B NPOLEHTHOM OTHOLLEHUN K
rnepBOHaYasibHON Macce obpasua) BbIYUCAAIT cpefHeapudMeTnyeckoe 3HadeHue noTepu MacCbl NATb
obpa3uos.

4.1.4.4. Ha ocHoBe [JaHHbIX MO OrnpefeneHno NPpoao/DKUTENIbHOCTU FOPEeHUsa KaxkKgoro o6pa3u,a BblHNCNAKOT
cpefHeapnpMeTUYeCcKyo NPoLO/IKUTENIbHOCTE FOPEHNS Mo pe3ysbTaTaM UCMbITaHNA NATb o6pa3u.os.

4.1.4.5. MaTepunan OTHOCAT K rpynne Heropt4unx, ecnm cobnogeHsl cneaytowme ycnosus:

cpenoHeapudMeTnyeCcKoe WU3MEHEeHMe TeMmrnepaTypbl B MNeYn, Ha MOBEPXHOCTM W BHYTpu obpa3ua He
npesbiwaeT 50 °C;

cpefHeapudMeTn4eCckKoe 3HayeHne noTepm Maccbl onsa naTb 06pa3LI,OB He npesbiwaeT 50% oT uUx cpepHero
3Ha4YeHnA I'IepBOHa'-Ia)'IbHOVI MacCCbl Nocsie KOHONLUNOHNPOBaHUA;

cpefHeapupMeTU4YeCcKoe 3HayeHue TMpPOLO/IKUTENBHOCTM YCTOMYMBOrO roOpeHuss nsaTb o06pasuoB  He
npesbiwaeT 10 c. Pe3ynbTaTbl UCMbITaHWA NATb 06pa3LoB, B KOTOPbIX MPOAO/IKUTENLHOCTL YCTOWYUBOIO
ropeHus coctaBnseT MeHee 10 ¢, NPUHMMAIOT PaBHLIMU HYJIIO.

4.1.4.6. YcnoBus n pesynbTaTbl UCMbITaHUA PErucTpupyloT B MPOTOKOAe, hopMa KOTOPOro npueBedeHa B
npunoxeHun 1.

4.1.5. TpeboBaHusa 6esonacHoCTU

Mpnbop Ons onpepeneHns rpynnbl HEFOPHOYMX MaTepuasioB ciefyeT yCTaHaBAMBaTb B BbITAXXHOM LWKady.
Paboyee mecTo onepaTopa AO/MHKHO yOOBAETBOPATb TpeboBaHnam anekTpobesonacHocTn no NOCT 12.1.019 n
CaHUTapHoO-rurneHnyYecknum TpeboaHmsam no FOCT 12.1.005.

4.2. KocBeHHOe onpegeneHne rpynnbl FOPYECTM rasoB W XKUAKOCTEN MO APYrUM 3SKCNepUMEHTasIbHO
onpeneneHHbIM NokasaTesM NoXKapoB3PbIBOONACHOCTH

4.2.1. la3sbl

MpyM HaAMYMN KOHLEHTPALMOHHbLIX MPeAesioB PacrnpoCTpaHeHUs MNaMeHW ra3 OTHOCAT K roployuM; npu
OTCYTCTBUM KOHLLEHTPAUMOHHbIX MpefesoB pacrnpocTpaHeHUs MJaMeHW U Haau4duu TemnepaTypbl
CaMOBOCIMJIaMEHEHNA Tra3 OTHOCAT K TPYAHOrOpKYWM; MpPU OTCYTCTBMM KOHLEHTPaLMOHHbLIX MNpeaenos
pacrnpocTpaHeHUs NaaMeHn 1 TeMnepaTypbl CAMOBOCMJIAMEHEHUS ra3 OTHOCAT K HErOPHYUM.

4.2.2. XXnpkoctu

Mpn Hanu4um TemnepaTypbl BOCMJIAMEHEHUNS XULOKOCTb OTHOCAT K rOpPHYMM; Npu OTCYTCTBUN TemnepaTypsbl
BOCMJIAMEHEHNSA U HaNn4mm TemnepaTypbl CaMOBOCMJIAMEHEHUSA XULAKOCTb OTHOCAT K TpyAHoropto4dum. lMpun
OTCYyTCTBUN TeEMMNepaTyp BCMbILWKWN, BOCMnJlaMeHeHNn4, CaMoBOCIJlaMeHeHUA, TEeMNePaTypHbIX n



KOHUEHTPaLUWMNOHHBLIX NPeaesioB PpacrnpoCTpaHeEHUA NNaMeHN XNAKOCTb OTHOCAT K rpynrne Heropto4yunx.

4.3. MeTofL 3KCMEepMMEHTasIbHOro onpeaesieHns Fpynmnbl TPYOAHOrOPOYMX U TOPIOYMX TBEPHbIX BELLeCTB U
MaTepuanos

MeTon NMPUMEHSAIOT AN OLEHKU roplovecTu HeMeTasSINYeckKux MaTepuasoB, COAEPKALLMX B CBOEM COCTaBe
6onee 3% MacC. opraHMYeCKUX BellecTB. MeToh He MPUMMEHUMM AJiS WUCMbITaHWS MaTepuasioB, UMELLNX
O0QHOCTOPOHHEE OrHEe3allMTHOE WM Heropkoyvee MNokpbiTve. O CTPOUTESIbHLIX MaTepuasioB 3akJilyeHne o
rpynne roproYyecT AeNatoT No pe3ybTaTaM UCMbITaHWIA.

4.3.1. AnnapaTypa

4.3.1.1. Mpnbop OTM (4epT.4) COCTOUT M3 KEpaMUYeCKON peakKLMOHHOW KaMepbl NPAMOYroJibHOM (hopMbl
BblICOTOM (295+2) MM M uMeloWen B cevYeHUn KBagpaT CO CTOpoHon (88 =+ 2) MM, YyCTaHOBJIEHHOW Ha
MeTa/UIN4YeCcKyo MOACTaBKY; ra3oBOW ropesikn BHYTpeHHuMM puameTtpom (7,0£0,1) mM; mMexaHM3Ma BBOAA
obpasua c gepxatenem, (GUKCMPYIOLWMM MoJloxKeHMe obpasua B LEHTpe peakUMOHHOW KaMepbl; 30HTa C
PYKOSITKON, YCTAHOB/IEHHONO COOCHO Ha BEPXHIOK KPOMKY PeaKLMOHHOW KaMepbl, 1 CMOTPOBOro 3epKasa gs
HabnoneHns 3a obpasLoM B peakLLMOHHON Kamepe.
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1 - ropesnka; 2 - peakLMOHHas kamepa; 3 - MexaHn3M BBoAa obpasua; 4 - obpasey; 5,
6 - pep>xatenu obpasua; 7 - 3epKasno; 8 - TepMO3NEKTPUYEeCKuin npeobpasoBaTtenb; 9 - 30HT.
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4.3.1.2. Anga n3MepeHus TeMmnepaTypbl razoobpasHbiX NPOAYKTOB rOPeHNs UCNOJIb3YIOT TEPMO3SIEKTPUYECKUIA
npeobpa3oBaTesib AnaMeTpoMm anekTponos 0,5 MM, paboymin cna KOTOPOro pacrnojaratoT B LLleHTpe 30HTa Ha
paccTosHUM 15 MM OT ero BepXHen KPOMKMU.

4.3.1.3. Pernctpupyowmin TemnepaTtypy npmbop c gnanasoHom namepeHus ot 0 go 800 °C, KnacC TOYHOCTMU
He Huxe 0,5.

4.3.1.4. CekyHOOMEP C NOrpeLwHoCcTbiO n3MepeHns He bonee 1 c.

4.3.1.5. Becbl nabopaTtopHblie ¢ HaubonblwM npegesnom B3sewmsaHnsa 500 r, NOrpewHoOCTbIO U3MEpeHnsa He
6onee 0,1 .

4.3.2. MoaroTtoBKa K UCMbITaHUAM

4.3.2.1. Ana wucnbiTaHMsa roToBaT Tpu obpasua mMaTepuana gnvHonm (60x1) MM, BbicoTom (150+3) MM M
pakTMyeckon TONWMUHON, HO He 6onee 30 MM. [OnS CbiMy4Mx BELLECTB [FOTOBAT TPXM KOP3UHOYKM
MPAMOYronbHON POopMbl AnnHoM (60+1) MM, wWnpmuHon (10+1) MM, BbicoTOoM (150+3) MM, B KOTOpbIE MOMELLLA0T
(90+1) cm® BewecTBa. KOP3MHOYKM JOSIXKHbI BbITh BbINOJHEHbI U3 CETKM C pa3MepaMu fadeek He 6osee 1,0 MM;
MaTepuan CeTKU - MPOBOJIOKA U3 »KapoCTomkon cTanu gmametpom 0,55 mm. MaTepuansbl, cnocobHble npu
HarpeBaHUN MAABUTbCA, MOMELLAT B MELLUOYKN NPAMOYroabHOW QOpMbl AJNHON (65+1) MM, wnpuHon (10=x1)
MM, BbicOTOM (160+1) MM. Mewo4ykn penarwT U3 CTeKNoTKaHu TonwmHon 0,10-0,15 MM, wWBbl CLIMBAIOT
HEropYUMN HATKaMN NN MeTaNINYECKNMUN CKPENKaMU.

4.3.2.2. MoAroToBJsieHHble 06pa3Lbl BbiAEP>XXMBAOT B BEHTUIMPYEMOM CYLLWJIbHOM LUKady npu TemnepaType



(60£5) °C He MeHee 20 4, 3aTeM OxJlaXXAaloT [0 TemnepaTypbl OKpYy>Xalollen cpedbl, He BblHMMaA UX U3
wkada. JonyckaeTcsa KOHAULMOHMPOBaHME 06pasLOB B COOTBETCTBUM C TPEBOBAHUAMM TEXHNYECKNX YCII0BUN
Ha MaTepuan.

4.3.2.3. MNocne KOHOMUMOHUPOBaHMUSA obpa3ubl B3BELIMBAKOT C MOrpewHocTbio He bonee 0,1 r. Cbiny4dune
BellecTBa B3BELUNBAOT BMECTe C KOP3MHOYKaMK, a NaaBawmecs - ¢ mewwovykamum. Obpasubl 04HOro MmaTepuana
(BewtecTBa) HE [LO/HKHBI OT/IMYATbCA Mo Macce bonee 4eM Ha 2%.

4.3.2.4. BHYTpEHHIOIO MOBEPXHOCTb PEaKUMOHHON KamMepbl Mepen WCMbITaHWEM MOKPbLIBAOT ABYMS CHOSIMU
aSIlOMUHNEBON DOSbIN TOJLWNHON He 6onee 0,2 MM, KOTOPYK MO Mepe MporopaHnss WAW 3arpsisHeHus
NPOAYKTaMUN FOPEHNS 3aMEHSIOT Ha HOBYIO.

4.3.2.5. MpurogHoCTb yCTaHOBKM K paboTe npoBepsAloT Mo CTaHAapTHOMY obpasuy - gpeBecuHe raybokon
MPOMNUTKK, MOTEPSA MacCbl KOTOPOro nocse WCAbITaHMA O0JKHa cocTaBnATb (20,6+1,4)%. CTaHOapTHble
obpa3ubl n3rotaeameatoT cornacHo NOCT 16363 (n.2).

4.3.3. lNpoBeneHne ucnbiTaHUin

4.3.3.1. Obpa3ey uccnegyeMoro MaTepuana 3akpennasaT B Aep>KaTene u npu rnomowm wabnoHa npoBepsoT
rnono>xeHne obpasua OTHOCUTENILHO ero BEPTUKAJIbHOM OCK.

4.3.3.2. BkntovatoT npubop pNns peructpaumm TeMriepaTypbl, 3a>KUralT Fa30oBYID FOPENKYy U PeryampyroT
pacxon rasa Tak, 4Tobbl KOHTpo/IMpyeMasa B TedeHne 3 MUH TemnepaTypa ra3oobpasHbiX NPOAYKTOB rOpeHUS
cocTtaBnsana (200+5) °C.

4.3.3.3. lepxaTenb c 06pa3uom BBOAAT B KaMepy 3a BpeMs He 6onee 5 ¢ u ncnbiToiBaloT B TedeHue (300£2) ¢
Wan 0o  AOCTUXKEHUS MaKCUMMaJlbHOWM TeMnepaTypbl OTXOAfAWMUX ra3000pa3HbIX MPOAYKTOB rOpeHus
MaTepuana, Mpu 3TOM PerucTpuUpyoT BPEMS ee NOCTUKEHUS.,

Echv npu wncneiTaHUuM MakcMMalbHas TemnepaTypa He npesbiwaeT 260 °C, TO NPOAO/DKUTENLHOCTb
ncnbiTaHna coctasnsdeT (300x+2) c. MNMocne 4yero ropesky BbikaoYaT. Obpasel BblAEpPXKMBAKOT B KaMmepe 00
MOJIHOIO OCTbIBaHMSA (KOMHATHOW TeMnepaTypbl). OCTbiBLUMI 06pa3eLl U3BNEKAOT U3 KaMepbl 1 B3BELUMBAIOT.

Ecnn npu ncnblTaHMn MakcumanbHaa TemnepaTypa npesbicuna 260 °C, TO NpOAO/IKUTENbHOCTb UCMbITaHNA
onpepenseTcd BPEMEHEM [OCTMXKEHUS MaKCMMalbHOW TeMmnepaTypbl. [openky Bbikao4YaloT, obpasey
M3BJIEKAIOT U3 KaMepbl 1 NOC/e OCTbIBaHWSA B3BELWMBAIOT.

4.3.3.4. Nocne noay4YeHns aaHHbIX No 4.3.3.3 NpoBOAAT ABa aHANOMNYHbIX UCMbITAHUA C HOBbIMUK obpasuamu.

4.3.3.5. MNMocne Ka)Kgoro UCnbiITaHWs HeobXOAMMO OYUCTUTBL OT Caxkum paboyvmini cnai TepPMO3JIEKTPUYECKOTO
npeobpasoBaTens.

4.3.4. OueHKa pe3ysibTaToB

4.3.4.1. MakcuMarsibHOe rnpupalleHme TeMmnepaTypsbl (‘Mmax ) BbIYUCAAKOT NO popmyne

Pt =i _fu (1)

roe Lo MaKCMaJibHaa TeMnepaTtypa FaBOOGDaBHbIX NMPOAYKTOB ropeHnsa nccienyemMoro maTtepuana, °C;

' - HavanbHas TeMnepaTypa ncnblTaHms, pasHaa 200 °C.
4.3.4.2. MNoTepto Macchl 06pasua (£ ) B NpoLeHTax BbIYUCAAIOT Mo hopMyne
Mo = Py Ty
#x . 100, (2)
roe "= - macca obpasua 40 UCMbITaHUS, T;

®x - Macca obpasLa nocne UcnbiTaHus, r.

4.3.4.3. Tlo 3HaA4YeHUIO MaKCUMasbHOro MNpupalleHns TemnepaTypsbl Dz M noTepe Macchbl &% MaTepuainbl
KnaccmpunumpytoT:

TpyLHOroptoyune - B e

roptoume - Hmax 2 60 °C unu L% 2 60%.



[opoymne maTepuanbl NogpasfenaoT B 3aBUCUMOCTN OT BpeMeHU (7 ) bocTmxeHuns B Ha:

TpyLoHOBOCMJIAMEHsAeMble - ¥ > 4 MUH;
cpenHen BocniamMeHseMocTu - 0,557 % 4 muh;
JlerkoBocCrnjlaMeHsaemsble - 7

Mpn knaccupumnkaunm mMatTepmanos, MPOMUTAHHbLIX HEropryYMMy CcoCTaBaMW WM C HAHECEHHbIMWU Ha HUX

OrHe3aWwnTHLIMU NOKPbLITUAMU, NCMNOJIB3YIOT TOJIbKO MNOKa3aTeslb B .

4.3.4.4. Ecnn no pe3ynbTaTaM UCObITaHUM Tpex 06pa3yoB B OAHOM U3 Hux ByneT npesbilweHo nwoboe m3
KNacCUMKaLMOHHbBIX 3Ha4YeHUl B yCTaHaB/IMBAeMOW rpynne roprYecTn, TO MNPOBOASAT AOMOSHUTE/IbHbIE
UCMbITaHUS Ha Tpex obpa3suax. Ecanm B [OOMNOAHUTENbHLIX WUCMbITaHUAX 6yaoeT npeBbileHO OAHO U3
KNacCNUKaLMOHHbBIX 3Ha4YeHNN, TO MaTepuan oTHOCAT K Bavxanwwen (bonee onacHoM) No roproYecTun rpynne.

4.3.4.5. YcnoBus n pesynbTaTbl UCMbITaHUA PEernucTpupyloT B MNPOTOKOAe, hopMa KOTOPOro npueBepeHa B
npunoxeHuu 1.

4.3.5. TpeboBaHuna 6esonacHocTun

Mpubop OTM ycTaHaBAMBAOT B BbITSXXHOM LWKady, B cBO6OAHOM MPOEME KOTOPOro CKOPOCTb ABUXEHMSA

-1
Bo3gyxa He 6bonee 15 ™M - C . Paboyee ™MecTo onepaTopa AOJ/KHO YOOBNETBOPSATb CaHUTApPHO-
rmrmeHmnyeckmm TpebosaHuam rno NOCT 12.1.005.

4.4. MeTo[ 3KCNEPUMEHTANbHOIO onpeaesieHns TeMnepaTypbl BCMbILLKK XXNAKOCTEN B 3aKPbITOM TUr/1e

MeTon peanmsyeTca B AguanasoHe TemnepaTyp OoT MuHyc 15 po 360 °C n He npuMeHuM AN9 UChnbiTaHuA
MOSIMMEPU3YIOLLMXCA NPU HarpeBaHUn, rMapoN3yoLWMNXCS N BbICTPO OKNCIAIOLWNXCS XKNOKOCTEN.

4.4.1. AnnapaTtypa

Mpnbop ANns onpefeneHns TeMnepaTypbl BCMbILWKN B 3aKPbITOM TUTJ1e AOJKEH BKJOYaTh B ceba cneayowme
3/IEMEHTHI.

4.4.1.1. Turenb (4epT.5) BbiCOTOM (55,9+0,1) MM, BHYTpPeHHMM AunameTpom 50,8 MM, BbINOSHEHHbLIA W3
KOPPO3MOHHOCTOMKOro MeTaJsila, MMeeT yKa3aTeslb YPOBHS 3amnofiIHeHUs Ha rnaybuHe 21,8 MM OT BepxHero
Kpas Turnsa. Turenb cHab>xeH XOpOLIO MPUrHAHHOW KPLILLKOW C MeLlaskon, OTKPbIBaKOLWENCS 3aC/IOHKON U
3a)uratoowen ropesnkon. NCToyHnKoM naameHn B ropesike moxeT 6biTb nt06oM roptoymin ras (gomnyckaeTcs
NCNoJib30BaHNe APYrux UCTOYHUKOB MJaMeHn, yaosaeTsopsowmnx TpebosaHnsam 4.4.2.4).

1 - 3aKuUratowas ropeska; 2 - 3acC/ioHKa; 3 - TepMOMeTP: 4 - NPY>XXUHHbIA MEXaHU3M;
5 - KpbIWwKa; 6 - Mewanka; 7 - Turesib; 8 - WTUPT-PUKCATOP KPbILLKU
YepT.5
4.4.1.2. Bo3pywHas 6aHsA Oons HarpeBaHUsa TUMS C UICCNeayeMON XXNAKOCThIO.

MNpuMeyvaHne - HarpeBaHue TWUrNA C BA3KOMW >XUAKOCTbIO TWMa J1akoOB, KPacok, 3Manen, HedpTAHbIX U



aHaNOrMYHbIX MPOAYKTOB (Oanee - JIaKOB) MOXXHO TMpPOBOAUTb B >KWAKOCTHOM GaHe [0CTaTOYHOMN
TEM/I0EMKOCTW, MO3BONSAIOLLIEN PeryanmpoBaTb CKOPOCTb Harpesa B 3afaHHOM pexwume. [onyckaercs
NCronb30BaTb aBTOMaTMYecKMe annapaTbl A1 onpeaesneHns TemnepaTypbl BCMbIWKM, KOTOpPble MO3BOASAIOT
35KOHOMWUTb BPEMS 3KCMEepUMeHTa, WCMoJIb30BaTb MeHbluMe KoJinyecTBa npob un obnagatoT apyruMu
XapakKTepucTMKamn, ornpasabiBalOWMMN UX NpuMeHeHue. MNpu NCnosib30BaHUM aBTOMAaTUYECKMX arnapaTos
Heob6xo4MMo CTporo coboaaTh BCE MHCTPYKLUMUM N3rOTOBUTESA.

B cnopHbIx cnyvasax TeMnepaTypy BCMbIWLKK ClefyeT OnpenesisaTe BPY4YHYIO.

4.4.1.3. TepmomeTpsbl TUNoB TH 1-1, TH 1-2, TH-6 no FOCT 400 c geneHunem wkanbl He 6onee 1 °C nnan gpyrue
N3MepuTesIn TemMnepaTypbl C MOrPeLIHOCTbI0 He Boee yka3aHHON.

4.4.1.4. CeKyHOOMEpP C NOrpeLlHoCTbio He Bonee 1 ¢ ANa KOHTPOJIS CKOPOCTU HarpeBaHUS XNUOKOCTN.
4.4.2. NMoaroToBKa K UCMbITaHUAM
4.4.2.1. YcTaHaBAMBaAOT COOTBETCTBME NCCIEAYEMON XXNOAKOCTWN MAaCcNOPTHLIM AaHHbIM.

4.4.2.2. Obpa3ey X1UAKoCTU, NMeoLWen TemnepaTypy BCMbIWKKU HMKe 50 °C, oxnakgaloT A0 TemrepaTypsl,
KoTopas He MeHee 4eM Ha 17 °C Huxe npeanosaraemMon TemnepaTypbl BChblwKKW. O6pa3ubl BA3KMX
XKUOKOCTEN nepeq NcnblTaHMeM HarpeBatoT A0 AOCTAaTOYHON TeKy4ecTu.

4.4.2.3. ccnepyemyto XUOKOCTb Ha/MBawT B YUCTLIN cyx0|7| TUresb A0 MEeTKWN, He [onyCkaa CMadnMBaHWA
CTEHOK Turnsa Bbille yKa3aHHOVI MeTKW.

4.4.2.4. Turenb 3aKpbIBalOT KPLILWKOM N YCTaHaBAMBAKOT B HarpeBaTesibHyl0 6aHI0, BCTaBAAIOT TEPMOMETP U
3a)XKUraloT ropesiky, peryampys naams Tak, 4Tobbl oHO umeno dopmy Wwapa gnameTtpomM (4,0+ 0,5) mm.

MNpumeyvaHne - TemnepaTypy >KWUOKOCTHOW 6GaHW nNpu onpepeneHnn TemnepaTypbl BCMbIWKKA J1aKOB
yCTaHaBAMBaOT NpMMepHO Ha 5 °C HKe npepnosiaraeMor TeMmnepaTypbl BCMbILLKNA.

4.4.2.5. MpurogHocTb annapaTa K paboTe NpoBepsloT MO CTaHAapTHbIM obpasuam FCO 4088-87-4092-87,
3HaYeHne TemMmnepaTypbl BCMbILWKN KOTOPbIX MPpUBEAEHbI B Tabn. 4.

Tabnuua 4
NHOoekc n HoMep cTaHOapTHoro obpasualTemnepaTypa BCnblwkKy, °CIABCONOTHAsA NOrpeLwwHocTb, °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. MNpoBegeHne ncnbiTaHumn

o -1
4.4.3.1. BknoyaloT nepeMellnBatollee ycTponcTeo, obecneymBas 4acTtoTy BpalwleHusa ot 1,5 no 2,0 ¢~ . MNpwnm
NCNbITaHNN NaKoB Ol‘paHI/I‘-IeHVII7I Ha 4YaCTOTYy BpalweHna MellaJlkm He BBOOAT.

4.4.3.2. BknovaloT oborpes npmbopa v HarpeBaloT UCCAEOYEMYIO XUOKOCTb CO CKOPOCTbio 5-6 °C/MuH. Mpu
WCMbITaHUN NTAKOB CKOPOCTb HarpeBaHUs AOJIKHa COCTaBnsATb He 6onee 1 °C 3a 3 MuH. MpuK UCNonb3oBaHUN
XXNAKOCTHOM BaHW HarpeBaHne BeAyT C TaKOW CKOPOCTbIO, 4TOObI pa3HULA MexXay TemnepaTypamMmu XUAKOCTU
B 6aHe n uccnenyemoro obpasua B 3aKpbITOM TuUrse He npesbiwana 2 °C.

4.4.3.3. UcnbiTaHne Ha BCMbIWKY Ha4YuHalT NPOBOANTbL MpU LOCTMXKEHUM TemnepaTypbl obpa3ua Ha 17 °C
HVXKe npeanoslaraemMor TeMmrnepaTypbl BCMbILWKU U MOBTOPAIOT Yepes Kaxabli 1 °C noBbILLeHUs TeMnepaTypbl
ON8 XNOKOCTEN C TemnepaTypon BcCnbiwku Ao 104 °C un 4deped kaxgble 2 °C - ONa XUOKOCTEN C
TeMmnepaTypon Bcnbiwkm 6onee 104 °C.

NcnbiTaHne Ha BCMbIWKY ONA NakKoB HavyuHaloT nposoAauTb 3a 5 °C o npegnosiaraemMon TemnepaTypbl
BCMbILWKW 1 NOBTOPAIOT Yepe3 kaxable 0,5 °C nosbilleHNa TeMnepaTypsbl.

4.4.3.4. B MOMEHT WCMbITaHUA Ha BCMbIWKY MepeMellBaHme rnpekpawaT. [MoBOPOTOM MPYXUHHOIO
MeXxaHu3Ma OTKPbIBAOT 3aC/IOHKY Ha KpbIlWKe M ONyCKalT MNJaMsa ropesikum BHYTpb Turna 3a spemsa 0,5 c,
OCTaBJIAIOT rOpesniKy B HUXXHEM MOJIOXKEHUN 1 € 1 BbICTPO BO3BpaLLAOT B MCXOAQHOE MnosioxeHune. CnedaT 3a
njJaMeHeM Npun OTKPbLIBAHNN U 3aKPbIBaHNWN 3aCJIOHKN.

4.4.3.5. 3a TeMnepaTypy BCMbIWKK MNPUHMMAIOT MOKa3aHWs TEpMOMETpPa B MOMEHT MOSIBJIEHUS MePBOro
niamMmeHn Hal MNOBEPXHOCTbIO XWUAKOCTW. BCMbIWKY MapoB McCaegyeMol >XUOKOCTU Hafl MOBEPXHOCTbIO
KPbIWKKW TUTAS He y4YuTbiBaloT. MchblTaHWe Ha BCMbIWKY (B ClydYae ee OTCYTCTBUSA) MpeKkpallatoT npu
JOCTUXKEHUN TeMnepaTypbl KUMEHNA UCC/IeyeMOon XUOKOCTW.

4.4.3.6. Ecnm nnamsa ropesiku rnoracsio B MOMEHT OTKPbIBaHUA KPbLILLKW, pe3ysibTaT 3TOro onpenesieHna He



YYNTbIBAlOT.

4.4.3.7. ECin mncnblTaHUO noaBepratoT XUOKOCTb C HeW3BeCTHOW TeMrnepaTypon BCMbIWKW, TO NPOBOAAT
npeasapuTencHoe onpepesneHune no 4.4.2.3-4.4.3.6. 3TOT pe3ysbTaT HE Y4YUTbIBAKOT, €C/IN pacxoxXxgeHue
MeXXay npeaBapuTesibHbIM U Mocaefyowmm NCNbiITaHMEM MPEeBbILWAeT BEINYUHY, YKa3aHHyo B 4.4.4.2.

MpumevaHne - [Ona nakoB, codep)Xawumx JieTy4yme KOMMOHEeHTbl, obuiee BpeMs WUCMAbITaHUA He [OOJIKHO
npesbiwaTb 1 4.

4.4.4. OueHKa pe3y/bTaToB

4.4.4.1. 3a TeMnepaTypy BCMbIWKK NCCAeQyeMON XUAKOCTU NPUHUMAIOT cpefHeapudMeTnyeckoe 3HayYeHne
TemnepaTyp BCMbIWKKU, MOJIYHYEHHbLIX Ha ABYX obpa3uax Mpuv UCMbITaHUX NaKOB U Ha Tpex obpasuax npu

UCNBITAHUM APYFUX XXUAKOCTENR, C MOMpaBKoi Ha aTMocdepHoe aasneHuve. MonpasBky (£ ) Ha aTMochepHoe
nasneHuve B °C BbIYUCAAIOT Mo popmyne

A =0.27(101,3- p,) 3)

roe - - aTMoctepHoe aasnexue, kMa.

4.4.4.2. CXO0ONMOCTb 1 BOCMPOM3BOAMMOCTL METOA He AO/KHA MPeBbIlaTh 3HAYEHUIN, YKa3aHHbIX B Tabn. 5.

Tabnuua 5
°C
TeMmnepaTypa
BewecTBO BCTIBILIKY JonycKkaeMble pacxoXxaeHus
CXOAUMOCTb(BOCMNPON3BOONMOCTb

0o 104 2,0 3,5
XvMn4yeckmne opraHnyeckume BewwecTtsa u HehTeNpPoaYyKThI Cs. 104 55 8.0
Jlakn, Kpackun, aManan N aHanornyHble NPoayKTbl - 2,0 3,0

4.4.4.3. YcnoBns n pesynbTaTbl UCMbITaHUA PErucTpupyoT B MNPOTOKoJe, hopMa KOTOPOro npueBeneHa B
npunoxeHun 1.

4.4.5. TpeboBaHusa 6esonacHoCTn

Mpubop Ons onpepeneHus TemrnepaTypbl BCMbIWKNA ClefyeT yCTaHaB/MBaTb B BbITSXKHOM wWKady. Paboyee
MecTO onepaTopa AOJIKHO YyaoBAeTBopATb TpeboBaHuaM 3snekTpobesonacHoctn no [OCT 12.1.019 un
CaHUTapHoO-rnrneHnyYecknum TpeboarHmsam no NOCT 12.1.005.

4.5. MeTo 3KCNepuMEeHTaIbHOrO onpeaesieHns TeMnepaTypbl BCMbILLKN XXUAKOCTEN B OTKPLITOM TUr1e

MeTopn peanusyeTtcs B AnanasoHe TemnepaTtyp OT MuHyc 15 go 360 °C m He npuMeHMM AN UCNbITaHUA
NOJINMEPU3YIOLLINXCSA MPU HarpeBaHWN, TMAPOJN3YIOLLNXCA N BbICTPO OKUCASIOLLMNXCS XUOKOCTEN.

4.5.1. AnnapaTtypa

Mpnbop ana onpepeneHns TeMnepaTypbl BCMbILWKM B OTKPLITOM TUr/1e BKJOYaeT B ceba cnepyowimne
3JIEMEHTHI.

4.5.1.1. Turenb C BHYTPEHHUM YyKa3aTeNeM YPOBHS 3arnosiHEHUSA (4epT.6), BbINOSHEHHbIA U3
KOPPO3MOHHOCTONKOro MaTepuana.
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4.5.1.2. YCTpONCTBO AN HarpeBaHusa Turns, obecnedmBatollee CKOpPOCTb HarpeBaHus ao 17 °C/MuH.



MpuMedaHune - [lonyckaeTcs ucrnosb3oBaHue npubopa TB ¢ apdopoBbIM TUrNeM HU3Kon opmbl N 5 no TOCT
9147 wvnnm aHanornmyHblM emMy MeTalMdeckum (4epT.7), a TakXXe aBToOMaTuU4YeCcKux annapaTtoB pAns
onpejeneHna TeMnepaTypbl BCMbIWKW, KOTOpPble MO3BOJISIOT 3KOHOMUTb BPEMSA WUCMbITaHWW, WUCMNOJSIb30BaTb
MeHblune KonnydecTea Npob n obnajaloT APYrMMM XapakTepucTuKamu, OnpaBAbliBAlOWUMU NX MPUMEHEHMe.
Mpn wncnonb3oBaHWM aBTOMATMYECKUX MpubBOpoB AN wucnbiTaHU Heobxoaumo cTporo cobnwopatb Bce
WHCTPYKLUNN U3rOTOBUTESIA.

\f

1 - HarpeBaTesibHas BaHHA; 2 - KOJbLO U3 MapoHnTa; 3 - GapdopoBbIN TUrenb; 4 - TEPMOMETP;
5 - pepxaTtesib TepMoMeTpa; 6 - WTaTUB; 7 - NOACTaBKa AJ1A ropesikn; 8 - ra3oBasi ropesika;
9 - HarpeBaTeslbHOe yCcTponcTBo; 10 - acbecToBas Npoknanka
YepT.7
B cnopHbIX criyqaax TemnepaTypy BCMbILWKK ceayeT onpenensTe BPYYHYIO.

4.5.1.3. TepmomeTpbl Tuna TH-2 u TUH-3 no FOCT 400 c peneHveM wkanbl He 6onee 1 °C unn gpyrue
n3MepuTeNIn TeMnepaTypbl C NOrpeLIHOCTbI0 He Bolee yka3aHHON.

4.5.1.4. CekyHOOMED C MOrpeLlHOCTbIO He 6onee 1 ¢ Ana KOHTPOJIA CKOPOCTW HarpeBaHUs XXUOKOCTHU.

4.5.1.5. TpexcTBop4aTbii 3KpaH C LUINPUHON CTBOPKM 460 MM n BbiCOTOM 610 MM Ana 3aWMTbl TUMAS OT
MOTOKOB BO34yXa.

4.5.1.6. N'a3oBag ropesika, nMmetowasa niamsa B popme wapa gnametpom (4,0+0,5) mm.
4.5.2. MNoaroTtoBKa K UCMbITaHUAM
4.5.2.1. YcTaHaBNMBalOT COOTBETCTBME UCCIeAYEMON XXUAKOCTM MACMOPTHLIM AAHHbIM.

4.5.2.2. Obpasel XNAKOCTU, UMeloLWen TemnepaTypy BCMbIWKN HMXe 79 °C, oxna>kgatoT A0 TemnepaTypbl,
kKoTopas Ha 28 °C MeHblue npeArnosiaraeMon TemnepaTypbl BChbIWKW. O6pa3ubl BA3KUX MXUOKOCTEN
npenBapuTeNbHO HarpesatoT A0 4OCTAaTOYHOW TEKYYeCTU, HO He Boslee 4eM A0 TeMnepaTypbl, KoTopasd Ha 5 °C
HV>Ke npejnosiaraeMon TemMrepaTypbl BCMbILLKN,

4.5.2.3. MNpnbop ycTaHaBNMBalOT Ha POBHOW YCTOMYMBOW MOBEPXHOCTW B TAaKOM MeCTe, rge HeT 3aMeTHOro
OBVXKEHMSA BO3ayXa N CBET HAaCTO/IbKO 3aTEMHEH, 4YTO BCMbILLIKA XOPOLUO BUAHA.

MpumevaHue - Pe3ynbTaThbl MCnbITaHWRA, npoBeneHHbIX B na6opaTop|/||/| nog TArom nanm B opyrom mMecTe, rae
nMeeTCAa BbITAXKKa, He BMoJIHE HadeXHbl.

4.5.2.4. iccnepyeMyro XUAKOCTb HaMBaAKOT B YUCTbIM CyXOW TUrenb OO METKW, He AOoMyckas CMayMBaHUs
CTEHOK TUrNA Bbllle YKa3aHHON METKMU.

MpumevaHne - Mpu ncnonb3oBaHum npubopa TB mccnenyemyio XUOKOCTb HaAMBalOT OO YPOBHA Ha 12 MM
HWXXe Kpasa TUrns.

4.5.2.5. Turenb ycTaHaBAMBAlOT Ha HarpeBaTesIbHYIO MJACTUHY annapaTa Os onpefesieHns TeMmrnepaTypsl
BCMbILIKM WU BOCM/IAMEHEHUS B OTKPLITOM TUFf1e; B TUreslb OMYyCKaloT TEPMOMETP Ha pacCcTosHUM 6 MM OT AHa,
nomellas e€ro B TO4YKe, Jiexallel nocepegmHe Mexiy LEeHTPOM W CTEHKOW TUrnsa. 3a)KuraloT ra3oBylo
ropesiky.

4.5.2.6. MpurogHocCTb annapaTa K paboTe npoBepsAlT MO CTaHAapTHbiM obpa3uam CO 4407-89-4409-89,
3HaYeHne TemnepaTypbl BCMbIWKN KOTOPbIX MPpUBeAEHbI B Tab. 6.

Tabnuua 6



NHOeKc 1 HoMep cTaHAapTHoro obpa3suaTeMmnepaTypa BCbILWKWMAGCONOTHAsA NOrpeLHoCTb
TOT-1-1 74 3
TOT-2-1 103 3
TOT-3-1 126 3

4.5.3. MNpoBegeHne ncnbiTaHuin

4.5.3.1. BknwoyvatoT oborpes npubopa. MNpu ucCnbiTaHUM XXNOKOCTEN C NpeanosiaraeMon TemnepaTypon
BCMbIWKW Bbie 79 °C CKOPOCTb HarpeBaHuUsa AOos/HKHa 6biTb 14-17°C/MuH. 3a 56 °C po npennonaraemon
TeMrnepaTypbl BCMbILKA HarpeBaHne yMeHbLIAT HacToIbKO, YTOObl CKOPOCTb MOBbLILLEHUS TeMnepaTypbl 3a
nocnegHue 28 °C o TeMnepaTypbl BCAbIWKK Oblsia paBHa 5-6 °C/MUH.

Mpu ncnbITaHNM XUOKOCTEN C NpeanosaraeMon TeMnepaTypon BCMbIWKK HKe 79 °C CKOPOCTb MOBLILLIEHUS
TemnepaTypbl 40JI>KHa COCTaBnATb 5-6 °C/MUH.

MpumMmedaHne - Mpu UCMbITAaHUMN BA3KUX XUAKOCTEN TWUMa JlakoB HarpeBaHue 3a 5 °C go npeanonaraemomn
TeMnepaTypbl BCAbILWKW cnegyeT npoBoanTb €O cCKopocTbio 1 °C 3a 3 MUH.

4.5.3.2. VcnbiTaHWe Ha BCMbIWKY HAYMHAOT NpU AOCTUMXKEHUM TemnepaTypbl obpasua Ha 28 °C (5 °C agns
JIaKOB) HMXKe npeanonaraemMon TemrnepaTypbl BCMbIWKKM N MOBTOPAIOT Yepe3 Kaxkable 2 °C (1°C gnga nakos)
MOBbILLEHNA TeMrnepaTypbl. [epen ncnbITaHNEM JIAKOB Ha BCMbIWKY NepemMelunBatoT obpasey B TedeHue 3-4 ¢
npy MNOMOLUM CTEKASHHOW MNasioyku, norpyxas ee Ha raybmHy 12-15 mM. 3aTeM NasoyKy BbIHUMAOT U
MPOBOAAT UCMbITAHUS HA BCMbILLUKY.

4.5.3.3. MNpn ncnbiTaHMM Ha BCMbIWKY MJaMsA ra3oBON ropesikyu NpoBOAAT NPU PaBHOMEPHOM HernpepbiBHOM
ABV>KEHUWN OT OOHOW CTOPOHbI TUMSA OO APYrOW B rOPM30HTasIbHOM MJIOCKOCTM He Boslee 4eM Ha 2 MM Bbille
BEpPXHero Kpas TUrAsa U TOJIbKO B OAHOM HarpaBfieHnU. Kakablh NocnenyoLwmnin pa3 rnjiaMsa nepeMeLLanT B
MPOTUBOMO/IOXKHOM HanpaBJfieHUW, 3aTpavymBas Ha ero nepemMeLleHue npnuMmepHo 1 c.

4.5.3.4. 3a TeMmnepaTypy BCMbIWKA B OTKPbLITOM TWUr/e MPUHUMAIOT TemnepaTypy, MoKa3biBaemyto
TEPMOMETPOM MpK MOSBAEHUN MAaMeHW Hajd H4acTblo WAW HaL BCeW MOBEPXHOCTbIO XUAKOCTW. BCMbIWKY He
cnieflyeT nyTaTb C rosiyboBaTbiM OPEO/IOM, MHOMAA OKPY>KaloLUM UCMbITaTeNlbHoe MiaMms.

4.5.3.5. ECAM u1CNbITbIBAaOT >XUOKOCTb C HEU3BeCTHOM TemnepaTypou BCMbIWKKW, TO NpPOBOOAT
npenBapuTenbHoe onpenenerme no 4.5.2.4-4.5.3.4, HarpeBas npu 3ToM obpasey, ¢ NOCTOAHHON CKOPOCTbIO 5-
6 °C/MuH.

4.5.3.6. B cny4yae OTCyTCTBMA TeMmnepaTypbl BCMbIWKA (NPpUM WUCMBITAHUWN WHAUBUAYANbLHON >XUOKOCTW)
HarpeBaHWe U ucnbiTaHne obpasLa NpekpaLLlaT NpU LOCTUXEHUN TeMNepaTypbl KUNEHUS.

MpumevaHue. MMpun uncnelTaHUK cmecen, coaepXxalnmx nerkokunduwme Heroprydme wnm TpyaHoroprdmne
KOMIMOHEeHTbI, HarpesaHne BeayT A0 BbIKUMaHNA Ha3BaHHbIX KOMMOHEHTOB. OcobeHHOCTM npoeengeHMA Takoro
NCMNblITaHNA OTMEYalOT B NMPOTOKOJ1E.

4.5.4. OueHKa pe3ysbTaToB

4.5.4.1. 3a TeMnepaTypy BCMbIWKN NCCEfYEeMON XUAKOCTU MPUHUMAIOT cpefHeapupMeTnyeckoe 3Ha4YeHun
TeMmnepaTypbl BCMbIWKKW, MOJIYYEHHbLIX Ha Tpex obpa3suax C nornpaBkoW Ha aTMocdepHoe [aBJieHue,
paccyuTbiBaeMon no opmyne (3).

4.5.4.2. CxooMMoCTb MeToda Npu OOBEPUTENLHOW BEPOATHOCTN 95% He gosmkHa npesbiwaTb 8 °C.
4.5.4.3. Bocnpon3sBoAMMOCTb MeTOAa Npy A0BEepUTEsIbHOM BepoaTHOCTU 95% He posmkHa npesbiwaTth 16 °C.

4.5.4.4. YcnoBus n pesynbTaTbl UCMbITAaHUA PEernucTpupyoT B MNPOTOKOAe, hopMa KOTOPOro npueBedeHa B
npunoxexHumn 1.

4.5.5. TpeboBaHusa 6e3onacHocTn

Mpubop Ansa onpepeneHus TemnepaTypbl BCMNbILKN ClefyeT yCTaHaBAMBaTb B BbITSXHOM wWKady. Paboyee
MeCTO orepaTopa QAOJDKHO y[oBNeTBOPATbL TpeboBaHusM 3snekTpobesomnacHoctn no [OCT 12.1.019 wu
CaHNTapHo-rurneHnyeckum TpebosaHmam no NOCT 12.1.005.

4.6. MeTon 3KCNepuMeHTasIbHOro ornpeaeneHns TemMmnepaTypbl BOCNJlaMeHeHUs XKNOKOCTEN

MeTon peanunsyloT B AuWanasoHe TemnepaTyp oT MUHyc 15 go 360 °C M He MpUMEHSIOT OJs UCMbITaHUS
NOSIMMEPU3YIOLLIMXCS NPU HarpeBaHum, r’maposIN3yoLINXCSA U BbICTPO OKUCSIOLMXCS XXNAKOCTEN.

4.6.1. AnnapaTypa

TeMmnepaTypy BOCMJaMeHeHMs onpenensatT B npubopax, NMpUMeHsieMblX OJS OonpefeseHus TemnepaTypbl
BCMbIWKW B OTKPbITOM TUrne (cm. 4.5.1).



4.6.2. MoarotoBKa K UcnbiTaHnam (cMm. 4.5.2).
4.6.3. lNpoBegeHne ncnbiTaHUin

4.6.3.1. MeTopf onpefeneHnss TemnepaTypbl BOCMJAaMEHEHUS MOXET CyLleCTBOBAaTb KaK CaMOCTOSATESbHbIN
MeTod WM OCYLLeCTBAATbCA OOHOBPEMEHHO C TemMnepaTypon BCMbIWKM Ha ToM e obpasue. [lMocne
MoJlydeHns BCMbIWKKU cornacHo 4.5.3.4 obpa3ey, NpoAo/KaloT HarpeBaTb B TOM XK€ pexume, 4TO U npu
onpegeneHnn TemnepaTypbl BCMbIWKW. WCnblITaHMe Ha BOCMJIaMeHEHMe MNpPoBOAAT Yepe3 Kaxable 2 °C
MOBbILLEHNSA TeMnepaTypbl.

4.6.3.2. 3a TemnepaTypy BOCMJIaMEHEHMS MPUHMMAIOT TeMnepaTypy UCNbITaHUsA, Npu KoTopor obpa3sytowmecs
HaJ MOBEPXHOCTbIO XUAKOCTM Napbl BOCMNAMEHSAIOTCA OT MJaMeHWN ra3oBOM rOpesiKn U NpoaoJIKaloT ropeTb
He MeHee 5 c nmocJsie ero yganeHus.

4.6.4. OueHKa pe3ysibTaToB

4.6.4.1. 3a TemnepaTypy BOCM/IaMEHEHUS UCCNeayeMON >XUAKOCTU MPUHUMAIOT cpefHeapudMeTnyeckoe
3Ha4YeHU TeMnepaTypbl BOCMJ@aMEHEHUS, MONy4YeHHbIX Ha Tpex obpasuax C MOMpaBKOW Ha aTMocdepHoe
[aBJieHne, BblYucnsemon no gopmyne (3).

4.6.4.2. CxoAMMoCTb MeTofa Npu  [oBepuTesibHON BepoaTHOCTU 95% He posmxHa npesbiwaTh 8 °C.
4.6.4.3. Bocnpon3eBognMoCcTb MeToa Npu AoBEPUTENbLHON BEPOSATHOCTU 95% He aosikKHa npesbiwaTh 16 °C.

4.6.4.4. YcnoBua n pesynbTaTbl UCMbITaHU PernucTpupyrloT B MPOTOKOAe, hopMa KOTOPOro npueepeHa B
npunoxeHumn 1.

4.6.5. TpeboBaHusa 6esonacHoCTU

Mpubop Onsa onpepeneHus TeMnepaTypbl BOCMJAMEHeHUs cnefyeT yCTaHaB/MBaTb B BbITS)KHOM LWKady.
Paboyee mecTo onepaTopa AO/KHO yAOBAETBOPATb TpeboBaHUaM anekTpobesonacHocTn rno NOCT 12.1.019 n
CaHUTapHoO-rnrneHnyYecknum TpebosaHmsam no N'OCT 12.1.005.

4.7. MeTopa 3KCNepVMEHTANbHOro oOrnpefesieHuss TemnepaTypbl BOCM/JaMeHeHUs TBephblX BeLeCcTB W
MaTepuanos

MeTon peanm3yioT B Ananas3oHe TemnepaTtyp oT 25 po 600 °C v He nNpUMEHAIT AN UCNbITaHUA
MeTaNIn4YeCKnX NMopoLLKOB.

4.7.1. AnnapaTtypa

Cxema npmﬁopa 08 onpegeneHnsa TemnepaTypbl BOCNJlaMeHeHUsa npueeeHa Ha 4epT.8.
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1 - cTekNAHHbIE LMAUHAPLI; 2 - CNUPaJibHbIE NEKTPoOHarpeBaTenn; 3 - TENJI0U30NSLMOHHBIA MaTepua;

4 - cTanbHOW 3KpaH; 5 - aep>xatenb obpasua; 6 - KOHTenHep; 7 - ra3oBas ropesika; 8 - aJIeKTponpmBoq
ropenku;



9, 10 - TepMO3anieKTpuyeckme npeobpasosatenu; 11 - nammHaTop
YepT.8

4.7.1.1. Npubop OTM, npeacTasnswOWnn cobon BEepTMKaNbHYIO 3/1eKTponeyb C [ABYMS KOaKCWaJibHO
pPacrnofioXXeHHbIMU LMANHAPaMW, BbINOJIHEHHLIMU M3 KBapueBoro ctekna. OAuH 13 LUANHOPOB BHYTPEHHUM
onameTtpoMm (80x3) MM, BbiIcOTOM 240 MM SBNAETCA pPeakUMOHHOM KaMepoWn; BTOPOM LUUAWHAOP TakKoW e
BbICOTbl MMeeT BHYTpeHHUN AnameTp (101+3) MM. Ha unnnHapel HaBUTbl CAMpasibHblE 3NEKTPOHarpesaTenu
obLien MOWHOCTbLIO He MeHee 2 KBT, 4To nNo3BonsieT co3faBaTb TemnepaTypy paboyen 30HblI 600 °C 3a BpeMms
He 6onee 40 MUH.

4.7.1.2. [Onsa pa3MmeweHns obpasua ucciedyeMoro BellecTBa (MaTepuasa) TMPUMEHAIOT KOHTeNHep

AnameTtpoMm (45x1) MM, BbicoTon 18,0%*% MM, BbIMOJIHEHHbLIA W3 CTaJIbHOW CETKU WAW CTajibHOrO JIMCTa
TOJILWLMHOM He 6bonee 0,5 MM. KoHTeHep yCTaHaB/MBAOT B KOJIbLO Aep)xaTens anameTtpoM (49,0+£0,6) MmMm.
[OepxaTenb npeactaBnseT cobon MeTannmyeckyo TpyOKy M3 XKapOCTONKOWM CTann C MPUBAPEHHBLIM B HUXKHEN
4aCTW KOJIbLLOM A1 pa3MeLLeHNa KOHTenHepa.

4.7.1.3. Fa3oBas ropenka oas 3axuraHus obpasua, npeacrasnsowas cobon Tpybky BHYyTPEHHUM ANAMETPOM
(6%+1) MM, BbINOJSIHEHA M3 XKAPOCTOMKON CTanun, 3anasHa CHU3y N uMmeeT Ha HOKOBOM NMOBEPXHOCTU OTBEPCTUE
anameTtpom (0,8+0,1) MM Ha paccToaHun (5,0£0,5) MM OT 3anasiHHOro KOHLUa.

4.7.1.4. JTamnHaTop, BbINOJSIHEHHLIA N3 JINCTOBOMW »XXapOCTOMKON CTasn B hopMe KOHyca BEePXHUM AnaMeTpoM
He 6onee 78 MM, HWXHUMM AnameTpoMm He 6Gonee 11 MM u pgauHom (500x5) MM, CRyXuUT [Aas nopayu
€CTeCTBEHHOr o0 NMoTOKa BO3yXa B peakLVOHHYI0 KaMepy.

4.7.1.5. TepmoanekTpuyeckme npeobpasoBaTenn AOMaMETPOM TepMO3JIeKTpoaoB He 6Gonee 0,5 mm.
TepmoanekTpuyecknin npeobpasosaTtenb 9 CAyXUT ON8 U3MEpPeHUs TemnepaTypbl obpa3ua U pacronoxxeH
TakmMm obpa3om, 4T0bbl obecneymBancsd KOHTAKT C [OHOM U CTEHKOW KOHTemHepa (4epT.8).
TepmoanekTpuyeckuin npeobpasosatenb 10 CAYXKUT O KOHTPOAA U peryimpoBaHusa TemnepaTypbl Neyu u
pPacrnosioXXKeH BHYTPU peakLUOHHON KamMmepbl Ha paccTosaHun (140+£5) MM OT BepxHero Kpas Kamepbl N (5+1) Mm
OT CTEHKU KaMepbl. [MOrpelHoCcTb U3MEPEHNS PEryNMPYIOLLEro N perncTpupyoLwero temnepaTtypy npubopos
He OoJixHa npesbiwaTh 0,5%.

4.7.1.6. 3epkano ons HabnwoaeHns 3a obpa3LLoM BHYTPM KaMepbl.
4.7.1.7. CeKyHOOMEp C NOrpewHoCcTbiO n3MepeHns He 6bonee 1 c.

4.7.1.8. WabnoHbl ons onpeaeneHns paccTosHUSA OT HUXKHEro Kpas ropesiku o nosBepxHocTu obpasua 1 ons
LIEHTPOBKN KOHTENHEepa BHYTPU KaMepbl.

-1
4.7.1.9. UICTOYHUK CXKaToOro Bo3gyxa 4ss ropesikm ¢ pacxogom o 40 n -y
4.7.2. MNoAroToBkKa K UCMbITaHUAM

4.7.2.1. Ana wcnblTaHuii rotoBsaT 10-15 06pa3uoB nccaenayeMoro BelecTBa (MaTtepuana) maccom no (3,0+0,1)
r. O6pa3ubl S4EUCTbIX MaTepuanoB L[OJDKHbl UMEeTb UWANHOPUYECKYIO (GopMy AuameTpom (45+1) mmM.
MneHoYHble N NNCTOBbIE MaTepuasbl HabupaloT B CTONKY AnaMeTpoM (45+1) MM, HaknaabiBas C/aoM APYr Ha
Apyra oo OOCTUXXEHUS yKa3aHHOM Macchl.

4.7.2.2. NMepep ncnbiTaHeM obpa3subl KOHOULUOHUPYIOT B COOTBETCTBUU C TpeboBaHuamn TOCT 12423 unwu
TEeXHNYEeCKUX YyCI0BUIM Ha MaTepuan. Obpasubl AO/HKHbI XapakTepmn3oBaTbk CcpefHMe CBOWCTBA UCCIenyemMoro
BelwlecTBa (MaTepunana).

4.7.2.3. B 3aBucMMocCcTn oT obbema obpa3ua onpenenstoT C NoMolbio WabnoHOB U PUKCUPYIOT MOJSIOXKEHNE
KOHTeHepa BHYTPU KaMepbl N PacCCTOSHNE MeXOYy ra30BOM FrOPesikon 1 NOBEPXHOCTbI0 0bpa3ua.

4.7.2.4. NpurogHoOCTb YCTAaHOBKU K paboTe NpoBepslOT MO CTaHAAPTHOMY BELLECTBY - OPraHM4YeckoMy CTEKy
(FOCT 10667), TeMnepaTypa BoCcnJaMeHeHNss KOTOpOoro paBHa (265+10) °C.

4.7.3. MNpoBegeHne ncnbiTaHuin

4.7.3.1. HarpeBaloT peakLUWOHHYIO KaMepy [0 TeMnepaTypbl Havyana passioXeHUs uccienyemMoro BellecTsa
(maTepwnana) nam go 300 °C.

4.7.3.2. Perynupysa nogavy rasa n Bo3ayxa B ropesky, hopMmpyoT Niaams razoBon ropesikm B BUAE KJWHA
onnHonm (10+2) mm.

4.7.3.3. /I3BneKaloT N3 Kamepbl gep)xaTeslb C KOHTenHepoM. B KoHTenHep nomelatoT obpasey 3a BpeMs He
6onee 15 c n BBOASAT €ro B peakLUMOHHYIO KaMepy. DNEeKTPONPMBOL Fa30BON FOpesIKN BKJKOYAIOT B 3a4aHHbIN
pexum paboTbl. NMepnognyHOCTbL NOABOAA ra3oBOW ropenku K obpasuy Ha pacctosHue (10x1) mm oT ero
MOBEPXHOCTW [OO0JKHa cocTaBnATb (10+2) c. HabnogpawT 3a obpasuom B paboyvein Kamepe C MOMOLLbIO
3epkana.



4.7.3.4. Ecnn npn TeMnepaType MCnbiTaHWsa obpa3el BOCN/IaMEHUTCH, TO UCMbiTaHWe NpeKpaLlatoT, ropesky
OCTaHaB/AMBAIOT B MOJIOXKEHUM "BHE ne4ynm', KOHTenHep ¢ obpa3uom uM3BAeKalwT U3 Kamepbl. OTMeyalT B
NPoTOKOJIE TeMnepaTypy BOCMJIaMEHEHUA U chledylolee UCNbITaHue MNpoBoASAT C HOBbIM obpasuom npwu
MeHbllen TemnepaType (Hanpumep, Ha 50 °C MeHbLue).

Ecnm B TeyeHue 20 MuH obpasel, He BOCMJIAMEHUTCSH WX PaHEe 3TOro BPEeMEeHM MOJSIHOCTbIO MpekpaTuTCcs
NbIMOBbIAESIEHME, TO UCMbITAHNE MPEKPALLAOT M B NPOTOKOIE OTMEYAlT 0TKa3s.

3a TeMnepaTypy UCMbITaHNS MPUHMMAIOT NOKa3aHUs TEPMO3JIEKTPUYECKoro npeobpasoBaTesis, U3MepsIoLLEro
TemnepaTypy obpasua.

4.7.3.5. MeTonoM nocfiefoBaTesibHbIX NPUBANXKEHUA, NCMOb3YS HOBble 0b6pa3ubl U U3MeHAa TeMnepaTypy
NCMbITaHUA, ONpPenensioT MUHUMaJIbHYIO TeMnepaTypy obpasua, Npu KOTOPOR 3@ BPeEMS BbIAEPXKKU B Meyun He
6onee 20 mMumH obpasen BocnaameHuTca n byaneT ropeTb 6onee 5 ¢ nocne ypasieHWs ropenku, a npu
TemnepaType Ha 10 °C MeHbLUe BOCMJIaMeHEeHNe OTCYTCTBYET.

4.7.4. OueHKa pe3ynbLTaToB

4.7.4.1. 3a TeMmnepaTypy BOCMJIaMEHEeHUs UCCAefyeMoro BewecTBa (MaTepuana) MpuUHUMAOT
cpefHeapudMeTMYeCKOe ABYX TeMrepaTyp, oT/Jn4aowmxca He 6osee 4eMm Ha 10 °C, Nnpn O4HOW N3 KOTOPbIX
HabnopaeTcs BoOCMamMeHeHne Tpex obpas3uos, a MNpW APYron - Tpu OTKas3a. [loslyd4eHHOe 3Ha4veHwue
TeMnepaTypbl OKPYrISI0T C TOYHOCTbIO A0 5 °C.

4.7.4.2. CXoaMMOCTb MeToda Npu AOBEPUTENLHOW BEPOATHOCTN 95% He fosmkHa npesbiwaTb 7 °C.
4.7.4.3. Bocnpon3BoAMMOCTb MeToa Npu A0BepUTesibHON BepoATHOCTU 95% He posmkHa npesbiwaTb 20 °C.

4.7.4.4. Ycnosus n pesynbTaTbl UCAbITAHUA PEruCTPUPYOT B MNPOTOKOJE, dOpMa KOTOPOro npueefeHa B
npunoxeHun 1.

4.7.5. TpeboBaHusa 6esonacHoCTn

Mpubop Ona onpepeneHuss TemnepaTypbl BOCMJAMEHEHUS cnefyeT yCTaHaBAMBaTb B BbITS)KHOM LUKady.
Pabo4yee mecTo onepaTopa AO/MHKHO yAOBAETBOPATb TpeboBaHnaM anekTpobesonacHocTn no NOCT 12.1.019 n
CaHUTapHO-rurneHnvyeckmm TpebosaHmsam no FOCT 12.1.005.

4.8. MeTopq 3KCNEepUMEHTaJIbHOIro onpeneneHns TemnepaTypbl CaMOBOCM/IaMeHEeHUsI Fa30B N XXNOKOCTEN
4.8.1. AnnapaTtypa

HonyckaeTcs onpeneneHne TemrepaTypbl CaMOBOCMJIAMEHEHUS MO CreuuasbHOW MporpaMme B WHOWN
annapaType (No cpaBHeHWto C onucaHHon B 4.8.1) B ciyyanx, HeobXoanMbIX C TOYKM 3peHunst pa3paboTymka
cncTeMbl obecneyeHnst NoxxapoB3pbiBobesonacHoCcTM obbekTa.

YcTaHoBKa [pna onpepesieHna TemnepaTypbl CaMOBOCMJIaMeHeHUs ('-lepT.9) OOJDKHa BKJlO4aTb B cebs
cnenywuine aneMeHThl.
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1 - Kopnyc TepMocTaTa; 2 - 3/leKTpuYeckas CNnpab HarpeeaTess; 3 - Kpbllb4aTKa BEHTUIATOPA;
4 - peaKUMOoHHbIN cocyf; 5 - KpbllKa TepMocTaTa; 6 - 3epkano; 7 - TepMo3JiekTpuyeckue npeobpasosaTtenm

YepT.9

4.8.1.1. PeakLMOHHBIN cocyn B Buae konbel Erlenmeyer BMecTMocTbio 200 cM® 13 KBapLeEBOro cTtekna (KH-
200 o NOCT 19908). XuMunyeckn 4nctasa Kkonba OoJXKHA UCMOSb30BaTbLCA 0151 UCMbITaHUSA KaXX40ro Bel,ecTsa



n npoBegeHnA OCHOBHO cepun NcnbITaHUNA.

MpumMmedaHne - ECnm TemnepaTypa CaMOBOCMJ/IaMEHEHNS NCCIeQYEMOro BeLLleCTBa NpeBbILLaeT TeMnepaTypy
pa3MsAr4yeHma ctekna Konbbl, 4OMyCKaeTCa NMPUMEHATb aHaNornyHble Konbbl U3 MeTanna (3To Hago oTMeYaTb
B NPOTOKOJ1€ NCMbITaHUN).

4.8.1.2. Bo3gywHbin TepMmocTaT, obecneymBaowmii paBHOMEPHbIN HarpeB Kosbbl A0 3a4aHHON TeMnepaTypbl.
Konby cnepnyeT c4nTaTb paBHOMEPHO HarpeTom U COCTOAHUE NPOBEAEHUS UCMbITaHUSA YO0BNETBOPUTESIbHbIM,
€C/IN MOJIy4eHHble 3Ha4YeHus TemnepaTyp CaMOBOCM/IaMEeHEeHUS COOTBETCTBYIOT JAaHHbIM u3 Tabn. 7 ¢
OOMYyCTUMBIMWN OTKJIOHEHNSAMIN cornacHo 4.8.3.2.

Tabnunua 7
BewecTBo[TeMnepaTypa camoBoCrJiaMeHeHus, °C
¥ -[enTaH 220

STunex 435

BeH3on 560

MpumedaHne - BewecTBa, ncnosb3yemble ANa NpoBepku paboTbl TepMocTaTa, AOJ/DKHbI MMETb YUCTOTY He
MeHee 99,9%.

4.8.1.3. [OnA wun3MepeHunss TemrnepaTypbl KoJObl WNCMOAb3YIOT KaJanbpoBaHHble TepMO3JEKTPUYECKME
npeobpasoBaTtenn (OAUH WAM HECKOJIbKO) MaKCUMasibHbIM AWaMeTpoM paboyero cnas He 6onee 0,8 MMm.
TepMoanekTpuyeckne npeobpazoBaTenn pacrnonaratoT B BbibpaHHbIX TOYKax B TECHOM KOHTaKTe C BHELUHEN
MOBEPXHOCTbIO KON6bI. TpM UCNONb30BAaHUM HECKOJIbKUX TepMO3JIeKTpuyeckux npeobpasoBaTenen 3a
TemMnepaTypy WCNbITaHUA NPUHUMAKOT CcpefHeapudMeTU4ecKoe 3HayYeHue HauMmeHbluen n Hambonbluen
TeMnepaTyp MO MOKa3aHWSAM TepMo3JieKTpuyecknx npeobpasoBaTenen. PacxoxneHns Mexay nokasaHusMmu
TepMo3nekTpmndecknx npeobpasoBaTesien He AOJIXKHO NpeBbiwaTh 1%.

4.8.1.4. lna po3npoBaHns uccnenyemMbix BelecTB NMPUMEHSI0T WNpULLbl N NUNEeTKN.

0N [003MPOBaHHON MOMAAYUN >XWAKOCTEN WCMONb3YyIT: a) LWMNPUL, BMEeCTUMOCTbio oT 0,25 ao 1 cm’ (ueHa
nenenvs He 6onee 0,01 cM’® ) € UrNOW M3 Hep)XaBelLlel CTalm MakCMManbHbIM AnameTpom 0,15 mM; 6)

KanmbpoBaHHY NUMNETKY BMECTUMOCTbIO 1 cm?, obecneymBatoLyto nogady 1 cm? ONCTUNNNPOBAHHOW BOAObI B
35-40 kanensb.

Ons [O3MPOBaHHOW MOAAYN ra30B PEKOMEHAYeTCsl WCMOoJib30BaTb ra30HENMPOHMLUAEMbIA CTEKSHHbIN

KanMbpoBaHHbIA LINPUL, BMecTUMOCTbio 200 cM® (ueHa AeneHus He 6onee 10 cMm® ), CHabXXeHHbIN
TPexxonoBbIM KpaHOM (4epT.10).

1 - orHenperpaguTerns; 2 - NpefoxpaHnTenbHas MembpaHa; 3 - M1aCTUHKNM U3 CMEeYEeHHOro CcTekna
(neperoponkn); 4 - repMeTUYHbLIN WNpUL; 5 - pesepByap € rasom; 6 - npeakamepa
YepT.10

[Onsa [o3vpoBaHHOW Mogayn MacT, FOTOBbIX KPAacoK, MAacTMK M T.M. BELECTB rOTOBAT HECKOJIbKO HaBeCoK,
oT/INYalOLWLMXCA Apyr oT Apyra Ha 0,05-0,10 r ¢ norpewHocTblo He 6onee 0,01 r.

MpumedvaHne - [ONycKaeTcs UCMoNb30BaTb Apyrve Aosupylowme cpeactsa, obecrnedmsatowme Tpebyemblie
napameTpsi.

4.8.1.5. CekyHOOMeEp C MOrpeLHoCTbo N3MepeHns He bosiee 1 ¢ Ans onpefesieHns nepuoaa MHAYKUNN.

4.8.1.6. HabniopgeHne 3a peakuven B konbe ocylecTBAseTcs AaTYMKOM OOHapyXeHus njamMeHm uam ¢
MOMOLLbIO 3epKasia, KOTopoe yCTaHaBAMBaAOT Ha BbicoTe (250+10) MM Haa Konbon.

4.8.2. lNpoBegeHne ncnbiTaHuin



4.8.2.1. TemnepaTypy BHYTpWU TepMocTaTa MNpeaBapUTesIbHO PeryanpytoT Takum obpa3oM, 4Tobbl 6blio
obecrneyeHo paBHOMepHOe HarpeBaHue Kobbl Ao Heo6X0AMMOr0 3HAYEHUS TeMMepaTypbl.

4.8.2.2. BBegeHune npobbl B konby

PekoMeHayeMblii 06beM Npobbl AN NpefBapuUTeNnbHOr0 UCMbITaHUs xugkocten 0,07 cm® |, rasos 20 cm’
nacT, MactTmk n 7.n. 0,2 r.

Mpoby nccnepyemoro BewecTsa BBOAAT B LLEHTP KoJ16bl 3a BpeMs He 6onee 2 ¢; npoby rasa BBoasaT B Konby C

N y

pacxonoM okosio 25 cm’ - ¢ . Mocne BBOAa npobbl f03MpyloLLEee YCTPONCTBO BbICTPO O0TBOAST. Bo Bpems
nodayn >XUOKocTu crepyeT msberaTb ee mnonafaHWa Ha CTeHKWM Konbbl. HaBecky nacTbl, MacTUKW U T.M.
BELeCTBa AOMYCKaeTCs BHOCMTh B KOJIOY Ha aJIloMUHNEBON dhosbre.

MpumedaHne - TMpu KCNbITaHUM BeLWECTB C TeMnepaTypon KuneHus, 6nnMskom mam paBHOM KOMHATHOM
TeMnepaType, HeobXxoAMMO NPUHATbL COOTBETCTBYIOLWME MepPbl, YTOObI HE MPOMN30LLIIO0 N3MEHEHME arperaTHoro
COCTOSIHUA BelwecTBa Neped BBegeHneM ero B konby (Hanpumep, oxnaanTb).

4.8.2.3. B MOMEHT OKOH4YaHMA BBOAA Npobbl B KONBGY BKAOHAIOT CEKYHOOMEP U HabnioaalT 3a COAEPXKUMbIM
Konbbl A0 NOSABAEHMS NAaMeHU U/uan B3pbiBa. B 3TOT MOMEHT CceKyHAOMep OCTaHaB/MBalOT U PErUCTPUpYoT
nepuog WHAOYKUUM CcamoBOCMJaMeHeHus. Ecnm nnamsa w/vnu B3pblB He HabnwfaeTcs, CcekyHaomep
OoCTaHaB/AMBAIOT 4Yepe3 5 MUH U NCMbITaHNe NMpPeKpaLLatoT.

4.8.2.4. MNocne Ka4oro UcnbiTaHus Kosiby NpoAyBaloT CyXUM BO3L4YXOM, MOCJE Yero oHa OOJPKHA MPUHSTb
HeobxoOuMylo TemMnepaTypy UCMbITaHMsS. B cnydae 3arpasHeHns Konbbl TBepAbIMY NPOAYKTaMU CropaHus ee
OYMLLAIOT NN 3aMEHSIIOT YNCTOWM.

4.8.2.5. WcnbiTaHUa MOBTOPSIOT MpPWU PasiIMYyHbIX TemrnepaTypax W C pasfinyHbiMM obbemMamu npob no
JOCTUXKEHUS MUHUMaIbHOW TeMrepaTypbl CaMOBOCIM/IAMEHEHUSA (4TO onpenensaioT No rpaduky 3aBUCMMOCTH
TeMnepaTypbl CAMOBOCMJIAaMEHEHUs 0T Maccbl Npobbl, cM. 4epT.11).

Bmaepamyoa, °C
S 88§ §

§ 8

Macca npels, 2

YepT.11

4.8.2.6. OCHOBHYIO CEPUI0 UCMbITaHNN NpPoBOAAT C Hambosee Nerko CamMoBOCMIAMEHSAIOLWLNMCA KOJINYECTBOM
BelllecTBa 4Yepe3 umHTepBas TemnepaTypbl 2 °C go Tex nop, noka He 6ypeT onpefesieHa HauMMeHblUas
TemnepaTypa, Npu KoTopon HabnogaeTca camoBocnjameHeHne obpasua, a npu TemMnepaType Ha 2 °C Huxe
npu NATUKPATHOM MOBTOPEHUU UCMbITAHUSA CAMOBOCM/IAMEHEHNE He MPOUCXOaMUT.

4.8.3. OueHKa pe3ysbTaToB

4.8.3.1. 3a TeMmnepaTypy CcaMOBOCMJIAMEHEeHUs uccaegyemMoro BewecTBa MPUHUMAKOT HaUMeHbLUYIO
TemMnepaTypy WCObITaHUW, Mpu KoOTopon Habnwganocb camMoBocniaMmeHeHve obpa3ua B YC/I0BUAX,
npenycMoTpeHHbIX B 4.8.2.6.

4.8.3.2. CXOAMMOCTb MeTOAa Npu LOBEPUTENLHON BEPOATHOCTU 95% He fonxHa npesbiwaTb 2%.

4.8.3.3. Bocnpon3sBoAMMOCTb MeTOa Npu A0BEpUTEsSIbHON BepoAaTHOCTU 95% He posmxHa npesbiwaTh 5%.

4.8.3.4. YcnoBua n pesynbTaTbl UCMbITAaHUA PErnucTpupyloT B MNPOTOKOAe, hOopMa KOTOPOro npueBedeHa B
npunoxexHun 1.

4.8.4. TpeboBaHunsa 6e3onacHoCcTn

Mpnbop ona onpeneneHns TeMnepaTypbl CAaMOBOCMJIAMEHEHNS CefyeT yCTaHaBANBaTb B BbITSXXHOM LIKady.
Paboyee mecTo onepaTopa AOJIKHO yO0BNeTBOpATb TpeboBaHnAM anekTpobesonacHocTn no NOCT 12.1.019 un
CaHNTapHo-rurneHnyeckum TpebosaHmam no FOCT 12.1.005.

4.9. MeToA 3KCNEpPMMEHTasIbHOro OMpefeneHns TeMnepaTypbl CaMOBOCMJAMEHEHUA TBEPAbIX BELLECTB U
MaTepuanos

MeTon peanmsyeTca B Amana3oHe TemnepaTyp oT 25 go 600 °C m He nNpUMEHMM Ans WcnbiTaHuA
MeTaNIN4YeCKMX MOpPOLLKOB.



4.9.1. AnnapaTtypa

AnnapaTtypa pha onpenesieHna TemnepaTypbl caMOBOCMJIaMeHeHUs TBepAblX BelecTB U MaTepuasioB - Mo
4.7.1.

[a30Byl0 ropesiky npu onpenesieHNn TemnepaTypbl CaMOBOCMJIAMEHEHUSA HE WUCMNOJb3YIOT, OHa HaxogWUTCH B
nonoXXeHunn "BHe ne4vyn".

4.9.2. MoaroTtoBKa K UCMbITaHUAM - B COOTBETCTBUN C 4.7.2.
4.9.3. MNpoBegeHne ncnbiTaHumn

4.9.3.1. HarpeBatoT pabouyylo kamepy A0 TeMnepaTypbl, npesBbiwatowen Ha 200 °C TemnepaTypy Ha4vana
pa3noXeHunsa nccaenyemoro eewectsa (MaTepuana), nam go 500 °C.

4.9.3.2. Nocne ycTtaHoBneHUs B paboyenn Kamepe CTaLNOHAPHOIro TEMMepaTypHOro pexuma, onpenenseMoro
Mo TMOCTOSAHCTBY TMOKa3aHWA [OBYX TePMO3JIEKTPUYECKMX Mpeobpa3oBaTesien, U3BJIEKalOT U3 KaMepbl
KOHTEeNHep, 3anoNHAIT ero obpa3yom 3a BpeMsa He bosee 15 ¢ n onyckatloT BHYTpPb Kamepbl. HabnogatoT 3a
obpa3LoM C NoMolLblo 3epKasna.

4.9.3.3. Ecm npu 3agaHHOM TemnepaType UCNbiTaHMA HabnogaeTcs camoBOCMJIaMeHeHue, To crepylouiee
nUcnbiTaHWe NMPOBOAAT NPU MeHblLUeNn TemnepaType (Hanpumep, Ha 50 °C).

Ecnn B TedyeHmne 20 MUH nam Jo MOMeEHTa MOJIHOMO MpekpawleHnsa ObIMOBblAENEeHUS CaMOBOCIJIAMEHEHNE He
HabnopgaeTca, ncnbiTaHne npekpawatoT N B NMPOTOKOJ1Ie OTMEeYatloT OTKa3.

4.9.3.4. MeToOoM nocnenoBaTesNbHbIX MPUOAMXKEHUIA ONpenensalT MUHUMasbHYID TemnepaTypy paboyen
KaMepbl, NMpu KoTopol obpa3el camoBocnjameHseTcss U roput bonee 5 ¢, a npu TemnepaTtype Ha 10 °C
MeHbLUe - HabnogaeTcsa oTKas.

4.9.4. OueHKa pe3ysibTaToB

4.9.4.1. 3a TemnepaTypy CaMOBOCMJIAMEHEHUS UCCefyeMoro BeuwlecTBa (MaTepuana) npuHMMalOT
cpefHeapupMeTUYECKoe ABYX TeMmnepaTyp, oT/nvatowmxcs He 6onee 4yem Ha 10 °C, Npu OOHON U3 KOTOPbIX
HabnoOaeTca camoBocCMn/iaMeHeHne Tpex obpa3loB, a Npu APYyron - Tpu oTKasa. loflyyeHHoe 3HayeHue
TeMnepaTypbl CAMOBOCT/IAMEHEHUS OKPYFISIIOT C TOYHOCTbio Ao 5 °C.

4.9.4.2. CXxoAMMOCTb MeToda Npu AOoBepUTENbLHOW BEPOATHOCTN 95% He fosmkHa npesbiwaTb 5 °C.
4.9.4.3. Bocnpon3BoAMMOCTb METOAa Npu A0BEPUTESIbHON BEPOATHOCTU 95% He posmkHa npesbiwaTth 17 °C.

4.9.4.4. Ycnosus 1 pesynbTaTbl UCAbITAaHUA PEruCTPUPYOT B MNPOTOKOJE, hopMa KOTOPOro npueefeHa B
npunoxeHun 1.

4.9.5. TpeboBaHua 6esonacHoCT

Mpubop ona onpeneneHnsa TemnepaTypbl CAaMOBOCMJIAMEHEHUS CnefyeT YCTaHaBAMBATh B BbITAXKHOM LUKady.
Paboyee mecTo onepaTopa A0JIXKHO yO0BNeTBOPATb TpeboBaHnAM snekTpobesonacHocT no NOCT 12.1.019 un
CaHNTapHoO-rurneHnyeckum TpebosaHmam no NOCT 12.1.005.

4.10. MeTop 3KCMepuMeHTaNIbHOro ornpeaeneHns KOHLUEeHTPALMOHHbIX NMpeaesioB pacrnpoCTpaHeHUs naaMmeHun
Mo raso- n NapoBo3ayLlHbIM CMeCAM

MeTod npuMeHUM [Nna onpefeneHus KOHLUEHTPaUWOHHbLIX npefesioB pacnpocTpaHeHus njiameHu (panee -
npeaesnos) Npy aTMochepHOM AaBneHun n TemnepaTtype oT 15 go 150 °C.

MeToa He NpuMeHNM ONng onpefesieHns npenesios Xo/04HbIX NMjiaMeH, a Tak)Xe BellecTs:
oKoJsionpepgesibHble CMeCh KOTOPbIX HYBCTBUTEIbHbI K AeTOHaunu,
CKJIOHHbIX K TEPMUNYECKOMY Pa3JIOXKEHNIO NN nNonnMepumsauunm npun temMnepaTypax NCNbITaHWRA,

crnocobHbIX BbI3BaTb B pe3ynbTaTe CaMOMNpPOU3BOJIbHbIX XMNYECKNX peaKu,w7| n3MeHeHmne coCctaBa CMeCn nNnn
€€ B3pbIB O MOMEHTA 3a>XNraHuns;

BbICOKOBA3KNX TUMa Kined, JJaKoB, KpaCoK 1 T.4. C pPaCTBOpPeHHbIMU WM B3BelWeHHbIMU B HUX TBepObiMU
KOMIMOHEHTaMW;

napunanbHoe AaBfieHNEe KOTOPbIX B CMeCK, COOTBETCTBYIOLLEN pacyeTHOMY Mnpeaeny, 6onblue, YeM NONOBUHA
[aBfeHNs HaCbILEHHOro Napa nNpu TeMmnepaType UCMNbITaHWs;

TeMnepaTypa CaMOBOCM/IAaMEHEHUS KOTOPbIX MeHblie BeaudmHbl (= 420) °C, rge = - TemnepaTypa
NCMbITaHUSA.



Mpepensl, MoJyvyeHHble MO [HOaHHOMY MeToly, He MoryT O6blTb WCMonb30BaHbl ANs obecneyeHus
B3pbiBOOE30MacHOCTM TpyB4aThiX arperaTos c guaMeTpom Tpyb MmeHee 50 Mm.

4.10.1. AnnapaTypa

YcTaHoBKa AnA onpefeneHns KOHUEHTPALNOHHBLIX NpenesioB pacrnpoCcTpaHeHNs niaMeHun (‘-IepT.lZ) BKJIIOHaET
B cebs cnepywouine afieMeHThl.
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1 - TepmowKad; 2 - peakUMOHHbIN COCyh; 3 - CMOTPOBOE OKHO; 4 - NMPOAYBO4YHbIN NaTpy6oOK;
5 - TepmosnekTponpeobpasosaTesb 610Ka peryninposaHnsa TeMnepaTypsbl; 6 - 3a4BMXKA;
7 - BEHTUNSAUNOHHbLIA NaTpyboK; 8 - ucnaputenb; 9 - BeHTUb; 10 - pTYTHbIN MaHOMeTp; 11 - NHEBMONYbT;
12 - ra3oBbIn TepMOMeTp; 13 - gaT4nK TepMoMeTpa; 14 - aneKTpodbl NCTOYHUKA 3aXKUFaHUS;

15 - orHenperpaguTenb; 16 - HWKHARA KpblwKa: 17 - Kopombicno; 18 - wectepHu; 19 - npoayBoYHoe
oTBEpCTUE;

20 - 3acNoHKa; 21 - wTtypBan; 22 - BEHTUNATOP; 23 - 3nekTpoasuraTtenb; 24 - s/ieKTpoHarpesaTesnu;

25 - nepeMewwmBaTeny; 26 - UCTOYHUK 3aXKUraHusa; 27 - SNeKTponyabT; 28 - 610K perympoBaHums
TeMnepaTypbl

YepT.12

4.10.1.1. TepmowkKad, NpeacTaBafoWMNn cobon ALUK C TENJION30AMPOBAHHLIMU CTEHKAMMN, NMEOLWMNN
3NeKTpoHarpeBaTenn, BEHTUNIATOP, MNPOAYBOYHblIE OKHa C 3aABMXXKaMu, ABepb CO CMOTPOBbLIM OKHOM,
KOHLLEeBOW BbIKJIl0OYaTe b.

dNeKTpoHarpeBaTenn TepMowKaga COBMECTHO C M30nauMen OOJKHbl obecneymBaTb HarpeBaHue
BHYTpeHHero obbema TepmowkKkada C pacrnonoXXeHHbIMN B HEM Yy3/laMX YCTAaHOBKW A0 TeMnepaTypbl (150+5)
°C B TedyeHune 1 4.

BeHTunatop posmkeH obecrnevymBaTb LMPKYASALMIO BO34yXa BOKPYr 3/€KTpOHarpeBaTess, a TakXxe BO BCEM
obbeme Tepmolikada LA CO34aHMA OAHOPOAHOrO MoAs TemMnepaTyp C MaKCUMasbHOWM pa3HULEN B ABYX
nobbix Toykax He Bonee 5 °C; anekTpoABUraTesib BEHTUAATOPA LOJ/KEH MMETb 3JIEKTPUYECKUIA TOPMO3 OIS
ObICTPON OCTAaHOBKM.

MpopyBOYHble OKHa C 3afBMXXKaMu [0J/DKHbl obecrneymBaTb nMpoayBKy obbemMa TepMmollKkadga BO3OyXOM 3a
BpeMs He 6onee 15 MUH.

[lBepb CO CMOTPOBbLIM OKHOM [0J/I>KHa obecneyrBaTb AOCTYMN KO BCEM y3/1aM YCTAaHOBKN BHYTPU TepMoLLKaga u
BO3MOXXHOCTb BM3yasibHOro HabntogeHns 3a NJaMeHeM B peakLMOHHOM cocye.

KoHLEeBOW BbIK/lOYaTENb CNYXXUT ONnA BKIKOYEHUA NCTOYHMKA 3a>XUTraHnA.

KoHCTpyKuus TepmoLLKada Ao/KHa obecrneymBaTb OTHOCUMTESIbHYIO €ro ra30HEenPoOHNLAEMOCTb AJ1S CO34aHNS
Heob6X04MMbIX CaHUTAPHO-TUTMEHNYECKNX YCI0BMIA Ha paboyem mecTe.

Bce mMeTannmyeckme anemMeHTbl, PacMojloXKeHHble BHYTpPX TepMoLiKada, n ero BHyTpeHHNe CTEHKW AOJIKHbI
ObITb BbIMOJIHEHBI N3 KOPPO3MOHHOCTONKOM CTanu.

4.10.1.2. PeakuUWnOoOHHbIA cocyn, npencrtaBnsowmn cobon unmAnHAP C BHYTPeHHMM gunameTpoM (300+10) MM,



BbicoTOoM (800%+30) MM M TONWMHON CTEHKU HE MeHee 2 MM, FepMeTUYHO 3aKpbiBAaeMbIl HEMOOBUXXHOMN
BEPXHEN N MOABVXHOWN HUXKHEN KPbILKaMW.

PeakLUMOHHbBIN COCyl, KpenaT BepTUKanbHO BHYTpPM TepMowkada. PacCcTosiHMe OT HMXKHero Topua
peakKUMOHHOro cocyaa OO0 HWXXHEN CTeHKM Tepmolwkada, obecnedmBatowee cBob6OAHbLIN BbIXOA MPOOYKTOB
ropeHus 13 cocyaa, Ao/KHO 6biTb 0T 100 oo 150 mm.

PeakUMOHHbIA COCyL LOJ/DKEH MMEeTb 3eKTPOAbl 3a)XUraHus, OBa KOHBEKTUBHbLIX MepeMellnBaTens,
orHenperpaguTenb, TeMnepaTypHbIA AaT4MK, MPOAYBOYHOE OTBEpPCTME, CMOTPOBOE OKHO, MexaHW3M
YrMpaBieHNS HUXKHEN KPbILLKOW, BBOAbLI U BbIBOAbI Fa30B.

JNeKTpoAbl CayXaT [Ansa 3aXWUraHus cCMmecen B peakuuMoHHoM cocyae. OHu npeactaBnsawoT cobon
MeTannmyeckme cTtepxHum guameTtpom (3,0+0,3) MM, yCTaHaBAMBaEMble FOPU3OHTANIbHO M COOCHO ApPYr K
ApYyry B AvamMeTpanbHOW NI0CKOCTUN PeakLNOHHOro cocyaa Ha pacctoaHuum (750+20) MM OT BEPXHEN KPbILLKN.
BBOO 31€KTPOAOB B peaKLUMOHHbBIA COCYA OCYLLECTBSAT 4Yepe3 repMeTuYHble pasbeMbl. BHyTpeHHME KOHLbI
3N1eKTPOAO0B, 3aTO4YEHHbIe NoA yraoM (10+3)°, [oSKHbLI OTCTOATL APYr OT APYra Ha pacCTOAHMU OT 5 A0 7 MM.

KoHBEKTMBHbIE MepemMellMBaTenu, CcayXxaliue Ans8 MnepeMellBaHna CMecer B peakuMOHHOM cocyfhe,
npeacTaBnsaoT cobon TpybyaTblie HarpeBaTenn ¢ NPOTOYHOM BOAON. [NepemelBaTen uMetoT OpPMy NETAN U
yCTaHaBJ/IMBAKTCA: OAUH - Ha PACCTOAHUM He MeHee 30 MM HUXe 3/1IeKTPOAOB 3aXXUraHus, BTOPOW - Ha
paccTosHuM He 6onee 100 MM OT BepxHeW KpbIWKW cocypna. [epemewmBaTenn AO/KHbI obecrne4vmBaTb
rnepemMeLllnBaHne cMecu 3a BpeMs He 6onee 15 MuH.

OrHenperpaguTens, Cﬂy)K3LU,I/II7I aona npeanoTBpalleHns Bb|6poca nnamMeHn un3 peakuyMnoHHOro cocyna, He
OOJIKeEH CO30aBaTb nMoOBblIWLWEHUA OaBJIEHNA B COCydoe npwu CropaHmm cCMecu bonee 4yem 25 Kla.
OrHenperpaguTenb YyCTaHaBAMBAOT B HUXXHEN YacTu peakKunoHHOro cocynoa HWXe KOHBEKTUMBHOIO
nepemMmewinBaTend.

TeMnepaTypHbIA AaTyuK, NpeacTaBasowmini cobon Konby rasoBoro TepMOMETpa, CAYXWUT AJS U3MEepPeHUs
TeMnepaTypbl CMECU B peakLNOoHHOM cocypne. [JaTynk BBOASAT B COCyq Yepe3 repMoBBOL W yCTaHaB/MBAOT B
rOPM30HTaIbHOWM MJIOCKOCTU 3/IEKTPOLOB Ha PACCTOAHMM 70 MM OT HUX.

MpopyBoYHbIN MaTpybok amameTpoMm oT 25 po 30 MM, cayxawumn Ana yAaajeHus NPOAYKTOB ropeHus us3
cocypa, pacrnofaraloT B BEPXHEN KPbIWKE N FrepMEeTUYHO 3aKPbIBAOT CbEMHOWN 3ar/lyLUKON.

CMOTpOBOE OKHO [0J/HKHO obecnedymBaTb BO3MOXHOCTb BW3yasibHOro HabniogeHuWs 3a MjamMeHeM Mo BCen
BbICOTE PEAaKLMOHHOI0 COCyAa U UMEeTb pa3Mepbl He MeHee YeM (720X130) MM. OKHO repMeTUYHO 3aKpbIBaOT
CTEeKJIOM TosAWwmMHOM oT 10 40 12 MM C MPMXKUMHbLIM hSIaHLEM.

MexaHN3M ynpaB/ieHUS HVXKHEN KPbIWKOW CAYy>XUT AN obecneyeHnss repMeTUYHOCTU KOHTaKTa KpPbIWKK C
COCY[lOM B €ro 3aKpblTOM TMOJIOXKEHUN N OTBEAEHUSA KPbILWKW B OOKOBOM HamnpaBiieHUM MPU OTKPbIBAHUM
cocyna. MexaHM3M COCTOMT M3 BUHT@, KOPOMbIC/IA, CUCTEMbI LUIECTEPEH W LITypBaJsa, C MOMOLbIO KOTOPOro
BPYYHYIO OTKPbIBAIOT KpPbIWKY. LLTypBan gosnxeH 6biTh BbiBeAEH 3a nNpefesbl TepMolkadga. Kpbillka O0/KHA
UMETb YNJIOTHUTESIbHbLIV 3/IEMEHT, @ MEXaHW3M YNpaBJIEHNS - YNopbl AN DUKCALUN B KPANHUX MOJI0XKEHUSX.

Beoaobl ¥ BbIBOOblI a30B CJ/y>XaT n/19 NOACOEAVMHEHUSA K peakUMOHHOMY cocydy pr60I'IpOBOD,OB
MHEBMOCUCTEMbDbI.

PeaKLUMOHHbIN CcOCyn AO/MKEH Bblaep>XuBaTb 6e3 paspyweHus n gecdopmaumn sakyym o 100 Ma, nasneHue
0o 200 kMa.

Bce MeTannmMyeckme 4HacTu pPeakUMOHHOro coCcyfda W  €ero ys3noB [O/KHbl  ObiTb  BbIMOJIHEHbI U3
KOPPO3MOHHOCTOMNKON CTanu.

KOHCTpPYKLMSA peakUMOHHOro cocyda pAoJikHa obecnedymBaTb cBobogHoe, 6e3 KOHTaKTa C KakKon-nnbo
MOBEPXHOCTbIO, PacnpoCTPaHEHME NIaMeHN OT 3N1eKTPoA0B A0 BOKOBON CTEHKN N BEPXHEN KPbILLKU.

4.10.1.3. WcnapuTenb, cayxawmnm pna obecnevyeHms HeobXOoAMMOro pAaBfieHUS Mapa >XUAKUX FOpPHYMX
BelwlecTB He 6osee 10 MMa, po/mkeH nMeTb COBCTBEHHbLIN HarpeBaTesb A1 UCNAPEHUS XUAKOCTEN B TOM
Cc/lydae, Korpa ajieKTpoHarpeBaTenn TepMollkada He Bk4YeHbl. UcnapuTenb Ao/mKeH 6biTb U3rOTOBMAEH U3
KOPPO3MOHHOCTOMKON CTasnu.

4.10.1.4. TpybonpoBoabl C apMaTypoOWr, N3roTOBNIEHHbIE U3 KOPPO3MOHHOCTOMKOW CTa/ln U CAy>Kalme Oss:
noAayun B peakLMOHHbIN COCYy [ aTMOC(HEPHOro BO3AYXa;

N3MepeHNsa OaBJIEHNSA B PeaKLMOHHOM COCyae;

noAayu roptoyero rasa ns 6annoHa;

noAayun roptoyero KOMMNOHEHTa B MapoBOW MW XXUOKON pa3e N3 ncnapuTens B peakLMOHHbIA cocy;

oT6opa nNpob cMecu N3 peakLUMOHHOIro COCyAa A KOJIMYEeCTBEHHOr0 aHain3a;



BaKyyMMNpoBaHNA peaKLUMNOHHOIoO coCya n ncnapurtens.

Bce TpybonpoBoAbl [HOO/KHbI MMeTb 3arnopHble BeHTUAW. CyMMapHbIi 06beM TpybomnpoBOAOB MeXAay
BEHTUASMU U PEAKLUMOHHBIM COCYIOM HE AO0J/KEH npeBbiwaTh 1% oT o6beMa peakLUMOHHOro cocya.

Bce TpybonpoBoAbl, KpoMe WX KOHLOB, WAYLWWX Ha MaHOMETP W BaKyyMHbIA HAcocC, AOJKHbI ObiTb
pacrnosio)XeHbl BHYTPY TepMollKaga. MaxoBMKKU 3aMopHON apMaTypbl AOJDKHbI ObiTh BbiBEAEHbl 3a npenessb
TepMollKaga B MHEBMOMYbT.

TpybonpoBoAbl, 3anopHas apMmaTypa, CBA3aHHas C UCNapuTesieM, U CaM UCNapuUTeslb LOJIKHbI BblAEPXUBATb
BakyyM no 100 Ma wn paBneHme go 15 MMa; TpybonpoBoAbl M 3anopHas apMaTypa, CBA3aHHbIE TOJIbKO C
peakLUMOHHbIM COCYAO0M, OOJ/DKHbI BolaepxusaTb BakyyMm oo 100 MNa v pasneHne no 200 kla.

4.10.1.5. MHeBMONYNbT, CAYXaLWWA a8 ynpaBAeHUs NMHEBMOCUCTEMOW YCTaHOBKW NpU COCTaBJIEHUN CMecen,
DOJDKEH UMeTb PTYTHbIA MaHOMETP, ra3oBbll TEPMOMETP, MaxOBUKM 3anOpHON apMaTypbl TpybonpoBonos,
610K NoABOAA ra3oB K yCTaHOBKE.

PTYTHbLIN MaHOMETpP CAYXUT 011 U3MEPEHUs OaBNeHUs B peakuMOHHOM cocyne. MaHOMeTp [OJIKeH UMeTb
npegensl nsmepeHus ot 0 o 120 kMa v NOrpewwHoOCTs N3MepeHns fasneHnsa He bonee #66 Ma. MaHomeTp
[O/DKEH WMMETb YCTPOWCTBO ANA OMpenesieHMs YPOBHSA PTYyTU C MorpewwHocTbo He 6onee 13,3 Ma. Ha
TpybonpoBoae, COEANHAIOLLEM MaHOMETP C PEaKLMOHHbLIM COCYAO0M, AOJ/KHA ObiTb PTYTHas NOBYLLKA.

[a30BbIN TEPMOMETP CAYXWUT O/ U3MEPEHUs TeMrnepaTypbl B peakuMOHHOM cocyne. TepMoMeTp OOJIKEH
MMEeTb npepenbl namepeHuin ot 15 go 150 °C u MNOrpelwHoCcTb U3MepeHns TemnepaTypbl He 6onee 2 °C.
MHepuUMoOHHOCTbL TepMOMeTpa He [OJ/KHa npeBbiWwaTb 3 MUH. JlonyckaeTcs WCnosib30BaHWe [Opyrux
n3MepuTesien TemnepaTypbl C MOrpeLHOCTbIo He 6oee yka3aHHON.

MaxoBWKK 3amMopHON apMaTypbl AO/KHbI obecrneymBaTb yAobCTBO WX BpalleHUs MNpu OLHOBPEMEHHOM
HabnloAeHWM 33 YPOBHEM PTYTU B MAaHOMETPE KaK Ha HUXKHEM, TaK 1 Ha BEPXHEM Mnpeaesiax u3MepeHus.

Bbnok noaBoda ra3oB K YCTaHOBKE [OOJ/DKEH MMEeTb MPUCOeAVHUTEsSIbHble 3/1IEMEHTbl AN1A MOAKJ/IYEHUS
TpybonpoBomoB oT 6annoHOB, a Takxe TpybompoBoabl A7 MogBoAa ra3oB K 3arnopHOM apmaTtype
TpybonpoBoaoB TepmoLwKada. d1eMeHTbl 6/10Ka O0/IKHBbI BblAepXUBaTb AasneHue o 0,3 MMa.

CymMmMapHbIn obbem TpybonpoBoda, COeAMHAIOWEro peakLNoHHbIA COCyA C PTYTHbIM MaHOMETPOM, PTYTHOM
JIOBYLUKOM W PTYTHOW YalUKOW MaHoMeTpa Mpv MUHUMaJIbHOM YPOBHE PTYTU B HEW, HEe [OJIKEH MpeBbiwaThb
1,5% oT o6bemMa peakLMOHHOro cocyaa.

4.10.1.6. BakyyM-HacocC, cayXkaluin Oas co3faHus HeobxoOQMMOro paspekeHusi B peakUMOHHOM cocyne U
MHEBMOCMCTEME YCTaHOBKMW. [MpoOM3BOAMTENBLHOCTb BaKyyM-HacoCa LOJIKHa obecne4ymBaTb BaKyyMMpOBaHUeE
peakLUMOHHOro cocyaa 1 nHeemocucteMbl Ao 100 Ma 3a BpeMs He 6onee 30 MUH.

4.10.1.7. Bnok peryampoBaHuUs TeMnepaTypbl, CAy>XXallui A8 co34aHUa M aBTOMaTM4YeCKoro noafep XaHuns
TemnepaTypbl TepMowkKada Ha nobom 3agaHHOM ypoBHe B Auana3oHe paboymx TemnepaTtyp. bnok gonxeH
obecneymBaTb COBMECTHO C 3JIeKTpOHarpeeaTensaMy TepMolkKada MoBbiLeHNe TemnepaTypbl B 0b6beme
TepmoLlKada 40 3a4aHHOI0 YPOBHS C MOrpeLHOCTbIO He 6onee 2 °C 3a Bpems He bonee 1 u.

4.10.1.8. 3axwuratouwee YCTPONCTBO, Chyxauwee Onsa ¢opMmpoBaHNAa WCKPOBOro pa3psda B WUCKPOBOM
MPOMeXyTKe MeXAy D3/eKTpoAaMun peakuMOHHOro cocyda, [oJKHO obecrneymBaTb Npoboi MCKPOBOro
MpoMexxyTKa WHAYKUWOHHOW WCKpon K obpa3oBaHMe B BO3AyXe YCTOMYMBOrO Ma3MEHHOro "Kosnavka"
BblicoTon oT 0,5 po 1,5 cm. Bbigensiemas sHeprua UCKP Ha 3JIeKTpodax MNpu HOPMasbHbIX YCA0BUSAX MNpwU
AnntenbHocTu paspsapa (2,0x0,1) ¢ posmkHa cocTaBnatb oT 30 go 40 k. KOHCTpyKUMA 3axkurawLiero
yCTponCTBa A0/KHa obecneymBaTbh OUCTAaHLUNOHHOE yripaBaeHue.

4.10.1.9. DnekTponynbT, CAyXaWwWUh AN Nodays 3/1eKTPonNuTaHuss Ha Bce noTpebutenn yCTaHOBKU:
3/IeKTpOHarpesaTenn TepMolwKada, 3neKTpoaBuraTesb BeHTUAATOpPa, 610K perynmpoBaHusa TemrnepaTypbl,
3aXkuraiwouiee YCTPOWCTBO, BaKyyM-HacoC. KayeCTBO M MPOYHOCTb 31EKTPOM30NALNM IEeKTPOonynbTa,
npoBoAoB M noTtpebutenen [OSKHbI COOTBETCTBOBaTb TpeboBaHMAM anekTpobesonacHoCcTu npu paboTe Ha
yCTaHOBKe.

4.10.2. NoAroTtoBKa K NUCMbITaHNAM
4.10.2.1. Mpwn HeobXoANMMOCTM YCTaHaBIMBAIOT COOTBETCTBME UCCenyemMoro obpasua nacnopTHbIM OaHHbIM.
4.10.2.2. HaxoQAaT pacyeTHble 3Ha4YeHNsa npeaesios nNo popMynam, npuBedeHHbIM B MPpUIoXKeHUn 4.

4.10.2.3. MNepen ncnblTaHNeM NPOBEPAIOT YCTAHOBKY Ha repMeTUYHOCTb. [epMeTUYHOCTb YCTaHOBKU, BKJOYas
ncnapuTesb, peakuMOHHbIA cocyn, TpybonpoBoAbl C apMaTypon, PTYTHBIA MaHOMETpP, AOJ/KHa BbITb Takow,
4TO6bI NpK ocTaTo4HOM AassieHun oT 0,90 po 1,33 klMa n3MeHeHne AaBNeHUS 3a CHET HaTevyeK He NpeBbILlaso
66 Na 3a 30 MuH.

4.10.2.4. MpoBepsOT MPUroAHOCTb YCTAaHOBKU K paboTe npm TemnepaType (25+10) °C no nponaHy C YNCTOTON
He MeHee 99,95%, HVXHUIN Npenen KoOToporo Ao/MKeH cocTaBnaTh (2,05+0,10)% o06.



4.10.3. NpoBegeHmne ncnbiTaHnn

4.10.3.1. nAa onpefesieHns HUXKHEro npepesia opraHn4yecknx BeLeCcTB, CoaepXallmx Tosbko aTtombl C, H, O,
N n oauH aTtom Cl, BHavyafne nNpuroTas/MBalOT ra3o- M MNapoBO3AYLUHYIO CMeCb, coaep>kawyto B 1,3 pasa
MEHbLUE WCCefyeMOro BellecTBa, YeM HeobxoouMo [Ansi CO3[4aHWA CMeCcu, COOTBETCTBYHOWEN €ero
pacyeTHOMY npegeny. Ona Opyrux BeLECTB BHayajle NMPUroTaB/MBalOT CMeCb, COAEP>Kallyl B ABa pasa
MEeHbLLE NCCIefyeEMOro BelWecTBa, YeM Ha pacYeTHOM npenene.

CnepyeT yunTbiBaTb, YTO HUXXHUIA npenen npu TemnepaTtype (25+10) °C He MoXeT BbITb HUXE Crieayowmx
3Ha4vYeHuUn: gna napos - 0,4% 06., ans rasos - 1,5% 06.

Ins onpeneneHns BepxHero npeaesna opraHNYeckux BeLecTB, Coaep)Xalmx Tobko atombl C, H, O, N 1 oauH
atom Cl, BHa4yane NpuUroTaB/IMBalOT CMeCb, COAEp Kallylo Kucaopoaa B 1,5 pa3a MeHblue, 4eM HeobxoAmMmo
AN CO30aHMA CMecW, COOTBEeTCTBYIOLLIE pacyeTHoOMy nMpedeny. [Ona Opyrux BellecTB BHavaje
NPUroTaBANBaAlOT CMeCh, COAEPIKALLYI0O KNC/IOpOa B [Ba pa3a MeHbLUE, YeM B pacYeTHOWN npeaesibHoN cmecu.

4.10.3.2. MNpn HEOH6XOANUMOCTY 3aMOJIHAIOT UCMAPUTENb XXUAKMM FOPIOYNM, HAarpeBaloT NCNapuTesb, BKOYAOT
610K perynpoBaHus TemnepaTypbl U BbIBOAAT YCTAaHOBKY Ha TpebyeMblii TeMnepaTypHbI PEXUM.

4.10.3.3. [na npurotoBneHus cmecn TpebyeMoro cocTaBa pPeaKUMOHHbIA COCyd BaKyyMUpylT A0
OoCTaTo4yHoro fdassieHnsa 133,3 la, 3aTeM noo4yepenHO MOAAaOT B HEro KOMMOHEHTbI CMeCcu Mo napumanbHbIM

OaBieHnAM (Fx ), BLIYUCISEMbIM MO hopMyJie

Py = 0010 P (4)

roe Px . 3aflaBaeMas KOHLUEeHTpauusa KoMrnoHeHTa cMmecu, % 06.;

Pon obuiee paBneHne ra3oBon cMecu, Klla.

Mpn HeobxooMMOCTU [OMNYCKAlTCHA MHble CNocobbl MPUrOTOBAIEHNA CMECEN, €CQIM OHWM AAlT TOYHOCTb He
HUXXe, 4eM npegnaraemMblin cnocob.

4.10.3.4. Obwee paBneHMe cMecn BbiIbUpaloT B Npedenax oT aTMochepHoro gasneHust ao 120 kla. Beibop
Be/M4YUHbI obuwiero pasneHuMsa onpepensetcs HeobxoAMMOCTbD MMeTb Wu3bbITOK [OaBfieHUs cMecu Mo
OTHOLUEHUIO K aTMOC(EPHOMY AaBAEHMIO MPU NPOBEAEHUN KOJIMHECTBEHHOIO aHan3a.

4.10.3.5. O‘-IepeD,HOCTb nogaym KOMIMOHEHTOB CMeCU B peaKLI,VIOHHbIVI cocyn 3aBUCUT OT UX NapunalJibHbIX
OaBNE€HNN: KOMMOHEHT C MEeHbLUUM napuuvanbHbIM faBJsieHMeM noaatoT nepBbiM, KOMMOHEHT C 6onbwnM
napunanbHbIM OaBleHWNEM - NOCIEOHNM.

4.10.3.6. lNocne Hanycka KOMMOHEHTOB B PeaKLMOHHbIN COCy CMeCb NepeMelmnBatloT B Ted4eHne 15 MuH.

4.10.3.7. MNpn HeobXxoQNMOCTN NPOBOAAT KOJMYECTBEHHbIN aHaN3 CMecu nNpu ee otbope Yyepes Tpybonposos
C 3anopHbIM BeHTWEM, COoODOLLAOWKMM peakUUoHHbIN cocyn C aTmocdepon. lMocne aHanmi3a un3bbITOK
0aBJIeHNA B peakKUVMOHHOM COCye NMOHMXXalT A0 3Ha4YeHNa aTMoChepHOro AaBJIeHNS.

4.10.3.8. Bblkno4aloT HarpeBaTenn M BEHTUNAATOP TepMmowKada. 3aTeMHSAIT nomelieHne nabopaTtopun.
OTKPbIBAOT HMXXHIOK KPbILWKY peakLMOHHOro cocyia A0 yrnopa B KOHLEBOW BbIKOHaTENb.

4.10.3.9. C nepeHOCHOro nyfbTa 3a)XUratoT CMeCb NyTeM noga4vym UCKpPbl Ha 3NeKTpoabl. MPOAO/IKNUTENBHOCTD
BpeMeHn C MOMeHTa OTKPbITUA HVXXHEN KPbIWKW 0O MOMEeHTa 3a>XUraHnda cMecn He O0JIXKHa MNpeBbillaTb 5c.

4.10.3.10. Pe3ynbTaT UCNbITaHUA Ha PacrnpoCcTPaHEHWE MNJaMeHn OUEeHMBAOT BM3YyasbHO. N8 HabnoaeHns 3a
nJjaMeHeM MCMob3yT 3epKano, yCTaHOBJIEHHOE Noa yrioM He 6osblie 45 ° K yCTaHOBKeE.

4.10.3.11. B cmecsax, roe naamsa pacrnpocTpaHsaeTCcs B Buae 0eopMUPOBaHHON KOHBEKTUPYIOLWLEN cdepsbl, 3a
roptoYyo0 CMeCb NPUHUMAIOT TaKylo, B KOTOPOW MjaMs pacnpocTpaHsaeTcss 40 BOKOBbIX CTEHOK peaKLUMUOHHOro
cocypa. HanbHenwee nosefeHue naaMeHu (OONOEeT OHO OO0 BEPXHEW KPbIWKW cocyda Wnu, B pe3ynbTaTe
BblTaNkMBatowero "saggekta Tpybbl", byaeT BbibpolleHO N3 cocyaa, He YCNeB AOCTUIHYTb BEPXHEN KPbILLKN
cocyfa) He O0JIKHO NMPMHMMaTbCS BO BHUMaHME Npu OLLeHKe pe3yfibTaTa onbiTa.

B cmecsax, roe nnamMa MoXeT OOCTUTHYTb BerHeIZ KPbIWLWKW COCyAa paHblle, 4eM 6OKOBbIX CTEHOK, 3a roptoyyto
cMeCb NPUHNMAalOT TaKylo, B KOTOpOI?I naamMa pacnpoctTpaHAaeTca oo BerHeIZ KPbIWKW peaKUMOHHOIro cocyaa.

4.10.3.12. EcAv nNpu MepBOM WCMbITAHUM CMECU MOoJlyYyeH OTpuUaTeNbHbIA pPe3ysibTaT, TO B KaXXAoM
nocneayoLleM MCNbITaHUN MPU ONpeaesieHnn HUXKHEro (BepxHero) npegena KOHLEHTpaLuio nccieqyemoro
BEWecTBa cCJiefyeT yBennymBaTb He 6Gosnee 4yem Ha 10% (ymMeHbwaTb He 6onee 4eM Ha 5% ) oT
nepBoHaYasibHOM KOHLIEHTpaLMK A0 NoJlyYeHUs NoJIOXKUTENbLHOro pe3ysbTaTa.

Ecnv npun nepBoM nCnbiTaHnM noay4eH MOJIOXKUTESbHbLIN pe3ynbTaT, TO Nnocsiegyrwoline NcrnblTaHNA NpoBOAAT C
yMeHbUJeHHOVI Ha HWXHEM Trpepnene un YBe)'II/ILIEHHOI7I Ha BEPXHEM rnpepnene KOHUEHTpauundaMm roprovero



KOMIOHEHTa A0 NoayyYeHnsa oTpunuaTeslbHOro pesysbTaTa.

B panbHelweM War U3MeHeHUs KOHLUEHTPaLUN KOMMOHEHTOB B CMeCUh MOCTeNeHHO yMeHbLUaloT 40 Tex nop,
noka Habno4aeTca NOBTOPSAEMOCTb Pe3y/bTaToB..

4.10.3.13. Tlocne Kaxgoro WCMbiTaHUA peakUMOHHbIN cocyn M TepMmowkKadg npoayBaloT BO3OYyXOM AN
yhaneHna npoayKTOB FOPeHUs WM ra3oB U ANA OXJIaXXAEHUs CTeHOK cocypa. lNocnepyouwee ncnblitaHne
HayuHalT NocJsie TOro, Kak TemnepaTypa B peakUWOHHOM cocyde OOCTUrHeT TemnepaTypbl 3aJaHHOrro
pexnma.

4.10.3.14 Nocne cepun NCNbITaHUA C OOHUM BELLECTBOM CriefgyeT TWaTesIbHO MPOMbITb cocyh, TpybonpoBoabl
M 3aMopHyI apMaTypy 3TaHOoJIOM, a 3aTeM UX NPOCYLLIUTb U NPOAYTb BO3AYXOM.

4.10.4. OueHKa pe3y/ibTaToB

4.10.4.1. 3a npepen pacnpocTpaHEHUs MJaMeHN MNPUHUMAIT CcpefHeapudMeTnyeckoe WecTun 6amXanwmnx
3HaYeHNn KOHUEeHTpaunm wnccnegyemoro BewecrtBa B CMeCW, B Tpex W3 KOTOPbIX Ha6mop,aeTc;|
MOJIOXKUTESIbHBIN pe3ynbTaT UCMbITaHUSA, B Tpex APYrux - oTpuuaTenbHbin. MNosly4eHHoe 3HavYeHne npefena
OKPYrASK0T A0 BTOPOro 3Haka nocse 3ansaTon.

4.10.4.2. CxoauMoCTb MeToAa Npu AOBEpUTENbHON BeposaATHOCTU 95% He posmkHa npesbiwatbh 0,1% 06. Ha
HV>XHeM npepene n 0,2% 06. Ha BepxHEM npegerne.

4.10.4.3. BoCnpon3BOAUMOCTb METOAA NMPU LOBEPUTENIbHON BEPOATHOCTU 95% He posxkHa npesBbiwaTb 0,3%
06. Ha HMXHeM npenene n 0,6% 06. Ha BepxHeM Npegene.

4.10.4.4. YcnoBua n pesynbTaTbl UCMbITAaHUA PErucTpupyloT B NPOTOKoNe, hopMa KOTOPOro npmeepeHa B
npunoxeHun 1.

4.10.5. TpeboBaHus 6e3onacHOCTH

4.10.5.1. Mpwn 3a)KNraHNN FoploYen CMecn onepaTop LOJIKEH HAaxoOUTbCA Ha PacCTOAHUM He MeHee 2 M OT
YCTaHOBKMW.

4.10.5.2. He cnegyeT nNpoBOAUTb WCNbITaHUSA CMeCeNn C KOHUEeHTpauuen roptoyero 6osblie, Yem
KOHLEHTpauuns rnepBon roptyen cmecn B 6eOHbIX CMECAX N MEHbLUE, YeM KOHLIEHTpauus NepBOn roployen
cMecun B 6oraTbix CMecsX.

4.10.5.3. Pabo4yee mecTo onepaTopa O0JKHO yOOBNEeTBOPATbL TpeboBaHmAM anekTpobesonacHocTn no NOCT
12.1.019 n caHnTapHoO-rurneHn4yecknum TpeboraHmsam no NOCT 12.1.005.

4.11. MeToh 3KCNEpMMEHTaJIbHOro oOnpefesieHMs rMokasaTesien B3pbiBa MbIIEBO3AYLIHbLIX CMecen -
MaKCMMaJIbHOro AaB/fieHNs B3pbiBa, HWXKHEro KOHLEHTPaUWOHHOro npefesia pacrnpocTpaHeHus njiamMeHu,
MWHMManbHOr0  B3PbIBOOMAaCHOro  COAEp)XaHusa  Kucaopoda UM MUHUMaNbHOW  ierMaTusnpyloLlen
KOHLUEeHTpauun dermaTmsatopa.

4.11.1. AnnapaTypa

YcTaHOBKa A/ onpeaesieHns rokasaTesieil B3pbiBa MblIEBO3AYLUHbIX cMecel (4epT.13) Bko4vaeT B cebs
cnepylowme 3n1eMeHThI.

£

44
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3 4

‘Mlm.a

1 - peakUMOHHBIN COCYA; 2 - KOHYC pacnblanTens; 3 - popkamepa; 4 - obpaTHbIA KnanaH;

5 - knanaH ¢ 371eKTPoNpuUBOAOM; 6 - MaHOMeETP; 7 - pecmnBep; 8 - razoaHanmsaTop: 9 - NyNbT ynpaBieHuns;



10 - NCToYHUK 3axnraHus; 11 - peructpupyrowasa annapaTtypa; 12 - gaT4ynk gasreHus
YepT.13

4.11.1.1. PeakuWOHHbIN cocyn, npepcTasaswowmn cobonm umnmHpp BbicoTonm (450+25) MM M BHYTPEHHUM
anameTpom (105+5) MM, BbIMOSHEH N3 HeEp)KaBelLWen CTaln U paccinTaH Ha paboyvyee pasnerHme go 1 MMla.
Cocypn cHab)xeH wTyuepaMu gas nofavyn ra3oBbiX KOMMOHEHTOB U NOACOeANHEHNSA OAaTUYMKa AaBEHUS.

KpoMe MeTannmyeckoro peakLMoHHOro Cocyla yCTaHOBKa CHab)xeHa peaKUMOHHbIM COCYAOM U3 CTEKJISAHHOMN
+2
Tpy6bl No FOCT 8894 BbicoTol (450+£25) MM, BHYTPEHHUM AnamMeTpoM 103 MM 1 TONWNHOM CTEeHKN (7x£1) MM.

4.11.1.2. CucTtema rasonpuroToBsIeHUs U pacnblIEHNA NCCNenyeMOoro BelecTBa, paccynTaHHasa Ha paboyee
nasneHue oo 1 MMa, cocTouT n3:

KOHYCHOro pacnblimTensa € yrsiom pactsopa (30 £ 5)°, KOTOpbIN ABASETCA BEPXHEN KPbILLKOW PeaKLNOHHOro
COCyAa W BbINMOJIHEH U3 HEP)KaBEIOLLLEN CTanu;

opkamepbl, B KOTOpyl MomewaT obpasel ucciegyeMoro BellecTBa (pekoMeHAyeMas KOHCTPYKLMS
dopkamepbl NpuBeaeHa B NpuaoXKeHumn 5);

06paTHOFO KnarnaHa 1 KnanaHa C 3JIEKTPONpPMNBOOOM; BpeMA OTKPbITUA 3/1IEKTPONMHEBMOKJ1alaHa (0, 3+0,1)c;

pecusepa ¢ Tpybonposogamu BMecTuMocTbio (1,0+0,2) am* ;
MaHoMeTpa Ksacca To4yHocTun 0,25.

YcnoBHbIl  anamMeTp npoxoga TpybonposomoB gosixkeH ObiTb (10,0£0,5) MM, 31eMEHTOB CUCTEMbI
rasonpuroToBJIEHNS U pacnblieHNs He MeHee 10 MM, BeEHTUen He MeHee 4 MM. [lnnHa TpybonpoBoaoB MexXxay
pPeCcMBEPOM U pacnbIINTENEM O0/XKHA cocTaBnATb (0,9+0,1) m.

4.11.1.3. WCTOYHUMK 3a)KuraHusa, npenctasnawowmn cobor HarpeBaemyld 3SEKTPUYECKMM TOKOM [0
TemnepaTypbl (1050+50)°C cnupanb 13 NpoBosiokM Mapku X80H20-H (FOCT 12766.1) anameTtpom 0,8 MM.
OnnHa cnupann (50%+1) MM, BHyTpeHHUNn gmnameTp cnmpanu (8,0+0,5) mMm; yncno sutkoB 30; noTpebnsaemas
MOLLHOCTb Npu Toke (13,0+0,5) A cocTaBnsieT (475+25) BT, BpeMs Bbixofda Ha paboyyto TemnepaTtypy (8+1) c.
Cnupanb pacnono)XeHa ropmM3oHTasIbHO Ha OCK LMAMHAPA Ha paccTosaHum (150+5) MM OT HVOKHEro diaHua.

4.11.1.4. Cnctema pernctpaumm pAaBfieHUs, CoCTosdwas W3 AaTyMKa LaBJIeHUS U BTOPUYHbLIX Npubopos,
DOJKHa obecneymBaTb HEMPEPLIBHYIO WAN OUCKPETHYI 3anuCb W3MEHEHWS [OaBJIEHWS BO BPEMEHU B
YyacToTHOM aunanasoHe oT 0 go 300 'y ¢ BeEpXHUM NpenesioM namepeHus He meHee 1 Mla. 3a Ha4vano oTcyeTa
BPEMEHN NPUHMMAOT MOMEHT cpabaTbiBaHMS KanaHa pacnblieHns obpasua nccienyemoro BellecTsa.

4.11.1.5. KoHTpo/sb cofep)xaHus Kucjopoga B peakuMOHHOM Ccocyhe W pecuBepe OCyLLeCTBAAT
rasoaHaan3aTopoM C Auana3oHoOM usmepeHms ot 0 go 21% o6. u npenenoMm [OMNycKaemMonm MOrpeLuHoCcTur
nokasaHuin He 6onee +2,5% .

4.11.1.6. NynbT ynpasaeHns, obecrneymBalOWUA 3SNEKTPONUTaHNE U CUHXPOHMU3ALUIO B 3a4aHHOW
nocaenoBaTesibHOCTU pPaboTbl CUCTEMBI PaCMbIIEHNSA, UCTOYHUKA 3a)KUFaHUS N CUCTEMbIl PerncTpaunm.

4,11.2. NoAroToBKa K UCMblITaHUAM

4.11.2.1. YcTaHaBAMBalOT COOTBETCTBUE nccnenyemoro eeuwiecTtsa nacnopTHbIM AaHHBIM MO BHEWHEMY BUAY,
BJ/1a>XHOCTW, 30J1IbHOCTW, a ONA NJaBAWNXCA BeLWeCTB - JOMNOJIHUTEJIbHO MO TeMnepaType njaaBieHus.

4.11.2.2. NccnepyeMmble BelleCTBa paccemBaloT; MPU UCMbITAHUM UCMNOMb3YIOT 0bpa3Lbl C pa3MepaMmn 4acTu,
MeHee 50 MKM gna meTansnoB n MmeHee 100 MKM - onsa opyrux BewecTs.

4.11.2.3. MpoBepsAT CTaJIbHON pPeaKLUNOHHLIA COCYA Ha FrEPMETUYHOCTb.
4.11.2.4. TapupyloT CUCTEMY perncTpaunm gasieHus.

4.11.2.5. MNMpurogHoCTb YCTaHOBKK K paboTe npoBepsaoT no ankonoguto (FTOCT 22226), nokasaTean B3pbiBa
KOTOPOro  [OJDKHbl  ObITb  paBHbl:  MaKCMManbHOe pgaBneHue B3pbiBa (620+£85) kla, HWKHUN

KOHLIEHTPALMOHHbI npegen (34+8) r - M~ , MWHMMasbHOE B3PbIBOOMACHOE COAEPXKaHUE KWCI0POAa
(10,2+1,0)% o06.

4.11.3. NpoBeaeHne UcrnbiTaHU

4.11.3.1. ToTOBAT ras’oByl0 CMecCb 3aflaHHOrMo COCTaBa OTAE/NIbHO B peakUMOHHOM cocyne W B pecusepe Mo
napumanbHbIM 0aBAEHUAM KOMMOHEHTOB (¥ ), BblYncaseMbiM no dpopmyie (4).

B peakUMOHHOM cocyflie FroTOBSIT ra3oByl0 CMeCb C TakUM pacyeToM, YTobbl obllee OaB/ieHMe ra3oBo cMecu
npeBbllano aTMocgepHoe He MeHee 4eM Ha 50 klla. 3aTem cbpacbiBaloT u3bbITOYHOE AaBneHWe Yepes



rasoaHanusaTop, onpeaenss nNpu 3TOM COAep>XKaHne KMCIopoaa B peakLMOHHOM cocye.
B pecuBepe roToBsAT ra3zoByl CMeCb C TakKMM pacyeToM, 4Tobbl obliee aaBfeHMe ra30BON CMECK MpeBbILWaso
aTMocdepHoe He MeHee 4eM Ha 350 klla. 3aTem cbpacbiBaloT M3bLITOYHOE OaBseHUE 4Yepe3 razoaHaamsaTop

[0 HavanbHOro fAasJfieHus pacnbiieHns (F= ), pasHoro (300+10) kMa, onpenenss npu 3TOM cogepkaHue
Kucnopoda B pecmBepe. Pasznnume KOHUEHTPaLUN KUCNOpOoaa B PEaKLMOHHOM COCyAe U pecnBepe He OO0JIXKHO
npesbliwaTb 0,5% 06.

4.11.3.2. B3sewwuBatoT obpaseL nccnenyemoro BellecTsa C NOorpewwHocToeo He 6onee 0,01 r v nomMeLLaT ero
B hopkamepy.

4.11.3.3. YcTaHaBAMBAOT Ha MNyJibT€ YMNpaBJieHWs MPOAO/DKUTENbHOCTL pacnblieHns obpasua. BktoyatoT
UCTOYHUK 3a)XUFaHUs U MO BbIXOA4Y MOC/EOAHEro Ha peXum pacnblisioT obpasel, UKCcUpys Mpu 3TOM

N3MeHeHue OaBfieHUs B PeakLMOHHOM cocyle W KoHe4yHoe gasieHune (F= ) B pecusepe. Mocse pacnblieHuns
obpasLua onpenenstoT MacCcy OCTaBLUErocs B popKaMepe HepPacrnbIJIEHHOro BELLEeCTBa.

4.11.3.4. O4nwaloT peaKLUMOHHbIN COCyd OT OCTaTKOB BelleCcTBa M NpOoAYyKTOB ropeHusa. [lMpoaysaloT
peaKLMOHHbIN COCya, pecuBep n TpybonpoBoabl BO3OYXOM.

4.11.3.5. MoBTOPSAOT NCMAbITAHNSA C Pa3IM4HbLIMK MO Macce obpasuamMm nccneayemoro BeLecTBa.

MpumevaHue - [na noaTBepXAeHUS MJAMEHHOro XapakTepa B3pbiBa MblJlerasoBbiX cmecenn, 6AM3KUX Mo
COCTaBy K HM>XXHenpeaesibHbiM, NCNblTaHNA NPOBOAAT B CTEKNIAHHOM COocyde.

4.11.4. OueHka pe3y/ibTaToB

4.11.4.1. Mo pe3ynbTaTaM eAWHWUYHOro WCMbITaHWUS onpenensioT HambonbluMe 3HavYeHUst M30bbITOYHOro
JaBieHns B3pblBa N KOHLEHTpauMio nccnenyemMoro BellecTsa Bo B3BeCu no opmysam:
+ —_—
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roe Pusp , fp COOTBETCTBEHHO 3Ha4yeHUs M3bbITOYHOro AaBJIEHUSA B3pbiBa N MaKCMMaJibHOro N3MeHeHUA
JaBJieHns B rpouecce eANHUYHOI O UCnblTaHWs, Kla;

Fa _ aTMocepHoe pasneHue, kMa;
#0 . pa3smepHbIil KO3 dULUMeEHT, KlMa;

=
Ps . KOHUEHTpauna nccneanyemoro sewectsa B peakKuynoHHOM cocyae and eguHN4YHOro UCnblTaHuA, Kr - M-

™ - Macca o6pa3|_|,a B €eANHNYHOM UCNbITaHNN, KI;

-
Y | 'F - COOTBETCTBEHHO BMECTUMOCTb PEAKLIMOHHOMO COCyaa 1 pecusepa, M ;

P, Px - COOTBETCTBEHHO Havas/lbHOE N KOHeYHOoe [aBJieHNs B pecmBepe B Npouecce e4UHUYHOrO UCMbITAaHNS,
KMa.

MpumevaHue - KoHe4yHoe [JaBrsieHMe B pecumBepe M3MepsaoT cnyctsa 15-20 ¢ nocne 3aBeplleHUMs npouecca
ropeHus B peakLMOHHOM cocyae A0 NPoAyBKU pecusepa BO3OYXOM.

4.11.4.2. Ona onpepeneHns MakCMMaJlbHOro gaBJieHUsA B3pbliBa UCCeQyeMOoro BellecTBa CTPOSAT KPUBYIO
3aBUCUMOCTU AaBfieHuns B3pbiBa (F=F ) 0T KOHLeHTpaLuum BelecTBa (°+ ). Maccy obpasLa, COOTBETCTBYIOLLYIO

HaVI601'IbLIJeMy M3 noJlydyeHHbIX 3HaYeHnn Prp , MPUHMMAlOT 3a ONTUMaJibHYIO (TUNMYHbIE 3HaYeHus
onTMMaJibHbIX MacCC o6pa3u,a HaxogsTcsa B AOuanasoHe oT 1,5 pgo 5,0 r). Hambonbliee w3 MONYyHEHHbIX
3HaYeHNI faBfeHuns B3pbiBa NMPUHMNMalOT 3a MakKCUMaJibHOEe faBJieHe B3pbiBa Nccaengyemoro eeuiecrtsa.

4.11.4.3. 3a BENNYUHY HMXKHErO0 KOHLEHTPALMOHHOro npeaesa pacnpocTpaHeHUs NJIaMeHU MNbiIeBO3AYLLIHON

CMEeCU WCCNeayeMoro BellecTBa MPUHMMAIOT 3HAYeHMe KOHLeHTpauum “s , cooTBeTCTBylllee AaBIEHUIO
B3pbiBa 50 KlMa Ha ynomsaHyTon B 4.11.4.2 3aBNCNMOCTW.



4.11.4.4. MuHUManbHOe B3pPbLIBOONACHOE COAep)KaHue kuciopopa (Y% ) onpepensioT Ha o6pasuax
ONMTMMasbHOM MacChbl, COOTBETCTBYWOLIEN MaKCUMasibHOMY [fOaBneHuio B3pbiBa (4.11.4.2), nyTem

NoCNefoBaTeNbHOrO YMeHbLUEHNS COMepKaHUs KUCI0POAa B ra3orbieBo3AyLHON cMech. 3a 3HaveHue 0
MPUHMMAIOT CpefHeapnpMeTMHeckoe ABYX KOHLEHTpauui KWCopoda B CMecu, passmyalowmxcsa He bonee
4yeM Ha 1% 06., npu 6onbweM M3 KOTOpbIX HabnwpaeTcs fasneHue B3pbiBa CB. 50 kla, a NMpu MeHbLIEM
haBJieHne B3pbiBa He npeBbiwaeT 50 klMa npu WecTUKPaTHOM NOBTOPEHUN UCTIbITaHUNA.

4.11.4.5. 3Ha4yeHVe MUHUMaNbLHOWN dierMaTU3MPYOLLEen KOHUEeHTpauun dierMaTniaTopa B MNbIIEBO3AYLWHBIX

cmecsx (92 ),% 06. BbluMCAAIT MO dhopmyne

477,400,
oy = -
] 100 _@HEO (8)

’

roe PHO cofep)XaHune BOASHOro napa B Bo3ayxe,% 06., Bbluncisiemoe no gopmysne
PHO T EPH;O ‘P, ) (9)

roe £ - oTHocuTesibHasa BNIaXXHOCTb BO3A4yxa, % ;

PO . naBneHne HacbIWEHHOro BOASHOro napa, kMa.

4.11.4.6. Ecnn B npouecce UCNbITaHUMA NbIJIEBO3AYLWHbLIX CMECeN MaKCMMasbHOe [aBJ/ieHWe B3pbiBa He
npesblwaeT 50 klMa, To nccnepgyemoe BeLLECTBO MOXKHO OTHECTU K B3pbiBO6e30oMacHbIM TOJIbKO MpU YCJI0BUN,
4TO OHO SABJIAETCH TPYLHOrOPHOYMM WM HEropYmMM Mo pesysbTaTaM onpeneneHns rpynnsl roproyectn. Ona
roptoyYMx BELLECTB B TaKOM CJ/lydYae PEKOMEHAYETCA MPOBECTU UCMbITaHUSA B KPyNHOMacCWTabHOW B3pbIBHOM

Kamepe BMeCTUMOCTbIO He MeHee 20 AM® C MCMO/L30BaHWEM UCTOYHWKA 3aXXKUraHus 6Gofblueil SHeprumn u
MOLLHOCTU (Hanpumep, NMPOTEXHNYECKOro C 3aNacoM XMMNYECKON aHeprum He meHee 10 KIK).

4.11.4.7. CXoAMMOCTb WU BOCMPOM3BOAMMOCTb MeToOa onpenesieHnus rnokasaTesiel B3pbiBa MblJ1IeBO34YLLIHbIX
CMecel Npu OOBePUTENIbHOM BEPOSTHOCTU 95% He O0JI)KHa NpeBbilaTbh 3HAaYEHUN, NpuBeAeHHbIX B Tab.8.

Tabnuua 8
MNMoka3aTesib B3pbIBa MblJIEBO3AYLUHbIX CMeCel MNMokasaTesib TOYHOCTU, %
X0O4MMOCTb
cXoanmMoc BOCMNPON3BOOMMOCTb

MakcnmanbHoe faBsieHue B3pbiBa 14 23
HVW>XHWI KOHLEeHTPaLMOoHHbIN Npeaen 12 59
MuHMManbHOe B3pbIBOOMACHOE coAep)xaHme Kucaopona 10 11
MuHuManbHaa aermaTnnpyoLwas KoHUueHTpauma dierMmaTmiaTopa 13 14

4.11.4.8. YcnoBua n pesynbTaTbl UCMbITAHUA PErUCTPUPYIOT B NMPOTOKONe, hopMa KOTOPOro npmueeneHa B
npunoxeHun 1.

4.11.5. TpeboBaHusa 6e30nacHOCTH

Mpn MCNbITaHMSAX pPeakUMOHHbIA cocyh cnenyeT yCTaHaBAMBaTb B crneumanbHOM wkady, o6bopynoBaHHOM
BbITS>KHOI BEHTUASILMEN N obecneymnBatolem 6€30MacHOCTL onepaTopa B C/lyyae paspyLlleHns peakLuMoOHHOro
cocypa.

B npouecce noarotoBku 06pa3LI,OB Oona ncnblTaHMAa cnegyeTt NnpuMeHAaTb MHAOAMBUAYaJibHble CpencTBa 3allnThl,
Bbl6|/|paEMbIe B COOTBETCTBUWN CO CBONCTBaMMU nccnenyemoro sellecTBa.

Paboyee mecTo onepaTopa AOJIKHO yO0BNeTBOpATb TpeboBaHMAM anekTpobesonacHocTn no NOCT 12.1.019 un
CaHNTapHo-rurneHnyeckum TpebosaHmam no FOCT 12.1.005.

4.12. MeToA 3KCNepVMeHTa/IbHOro ornpeaesieHns TeMnepaTypHbIX NpPeaesoB pacnpoCcTpPaHeHUs MaamMeHn no
NapoBo3AYLLUIHLIM CMECAM

MeTon peanuiyetca npu TemnepaTtypax OT MuHyc 50 pgo 300 °C u He npuMeHUM A1 MWUCNbITaHUA
NOJIMMEPU3YIOLLNXCA MNPU HarpeBaHuW, FMAPOM3YIOWNXCA U BbICTPO OKUCSIOWUNXCS XUAKOCTEN, a TaKxXe
cmecen, cogepxawmx 6onee 40% Boabl.

4.12.1. AnnapaTtypa

Mpubop ONs onpeneneHUs TeMmnepaTypHbIX MpPenesioB pPacnpoCTpPaHeHWs MaamMeHn BkJoYaeT B cebs
cnepylowme 3a1eMeHThI.



4.12.1.1. PeakuWoHHbIN cocyn (4epT.1l4) C TpemMsa ropaoBMHaAMU U3 TEPMOCTOMKOro CTEeKNa Hapy>XHbIM
anameTpom (65+2) MM 1 BbICOTOM A0 FOpJioBUH (125+5) mm.

T

1 - peakUMOHHBbIN CcoCcyn; 2 - 3aXkuratuiee ycTponcTso; 3 - cbpocHoM KnanaH;
4 - TepMO3NEKTPUYECKNI Npeobpa3oBaTesb
YepT.14

4.12.1.2. 3axurawuiee yCTpPOWCTBO, BblpabaTbiBalollee MCKPY MoWHOCTb (6+1) O 3a 1 c npwu
pa3psagHOM MNPOMEXYyTKe MexAay 3nekTpodamu (5+x1) MM. 3DNeKTpoAbl 3aXKUrawLlerocss YyCTponcTBa
BbIMOJ/IHEHbI B BUAE KOHYCa M PacrosioXKeHbl B LLIeHTpPe NapoBO34YLLIHOM0o NPOCTPaHCTBa.

NMpumMedaHune - ONAa BeLecTB, KOTOPblIe HE BOCMIaMEHSTCSA OT MCKPOBOIrO NCTOYHUKA 3aXXUTraHUS, MPUMEHSAIOT
cnupanb U3 HUXPOMOBOW MNPOBOSIOKU AnameTpom 0,3 MM n anuHon 300 MM; BHYTPEHHUN AvamMeTp cnmpanu
(5+1) MMm. TeMmnepaTypa Hakana cnupanum - 1000-1200 °C, BpeMs Bbixoda Ha paboyylo TemriepaTypy - He
bonee 4 c.

4.12.1.3. TepMmoanekTpuyeckme npeobpasoBateny C MakKCUMasbHbIM AnamMeTpoMm paboyero cnas He 6onee 1
MM OJ11 U3MEpPEeHUs TeMnepaTypbl uccaenyemMon XUAKoCTU U NapoBO3AYLIHON CMeCH.

4.12.1.4. TepmocTaT, obecneyusatowmin paboyyio TemnepaTypy oT MmHyc 50 go 300 °C.
4.12.1.5. YcTponcTBO 418 NPOAYBKU pPeakLMOHHOIro cocyaa BO34YXOM.

4.12.2. NoAroTtoBKa K NUCMbITaHNAM

4.12.2.1. YcTaHaBAMBalOT COOTBETCTBME UCCNeAyeMON XNAKOCTN NacnopTHbIM AaHHbIM.

4.12.2.2. PaccuuTbiBalOT MNpeaBapuTesbHO TeMrepaTypHble Mpenesibl PacnpocTpaHeHUs MjaaMeHu Mo
thopmynaM, NnpnBefEeHHBLIM B NPUIOXKEHUN 6.

4.12.2.3. B 3aBUCUMMOCTM OT pacyeTHbIX 3HayYeHWln TemMnepaTypHbIX Npenenos BbibMpatloT pabouyto
TeMrnepaTypy LS9 TEPMOCTAaTUPOBaHUS PEaKLMOHHOIo cocyda C UCCNenyeMon »XMAKOCTbio. [Ons mepBoro
NUCMbITaHUS B TepMocTaTe yCTaHaBAMBAIOT TeMnepaTypy, KoTopas AoJ/KHa 6biTb Npu onpeaeneHnn HUXHEro
npegesia MeHblle ero pacyeTHOro 3Ha4YeHuUs UM 3Ha4YeHUs TeMrnepaTypbl BCMbIWKK B 3aKPbITOM TUrae Ha 5-
10 °C, a npu onpeaeneHnn BepxHero npegena - 6onablle ero pac4eTHoro sHadyeHus Ha 10-15 °C.

4.12.2.4. B 4NCTbIN CYXO PeakLMOHHbIA cocyn nomellaoT (70+2) cM® nccnemyemon Xuakoctu. B ogHy u3
rOPJIOBMH YCTAHABAMBAOT WCKPOBOM WCTOYHUK 3a)XKUFaHUs, WMCKPOBOW MPOMEXYTOK KOTOPOro [AOJSDKEH
HaxoAUTbCA B LEHTpPe MNapoBO34YyLWHOro MpoCTpaHCTBa. Bo BTOpyw ropnoBuHY YyCTaHaBAMBalOT ABa
TEPMO3NIeKTpUYeckux npeobpasosaTtens TakuMm obpasom, 4Tobbl paboymin cnam ogHOrO0 U3 HUX HAXOOMWCH B
LEeHTpe cnoa XUAKOCTW, a paboymin cnanm Apyroro - B LIEHTPe MNapoBO3A4YLIHOro MPOCTPaHCTBa. TpeTbs
rOpaoBMHA CNYyXXUT Ans cbpoca n3bbITOYHOro faBJieHNsa 4Yepes KjanaH, Macca KoToporo He 6onee 6 r. 3aTeMm
peakKLUMOHHbIN COCYA MOMeLLaloT B TepMOCTaT.

4.12.2.5. MMpurogHocTb npubopa K paboTe npoBepsitoT MO AoAeKaHy (4YNCTOTOM He MeHee 99,9%),
TeMnepaTypHble Npeaesibl KOTOPOro paBHbl: HUXXHUIA (79%5) °C, BepxHuin (119x5) °C.

4.12.3. NpoBeneHmne ncnbiTaHnn

4.12.3.1. MNpwn BbIbpaHHOWN TeMnepaType WCMbITAaHUA pPeaKUMOHHbIN cocyn C UCCAenyemMon >XUAKOCTbIo
TEepMOCTaTUPYIOT B TedyeHue 12-15 MWH [NA YyCTAHOBAEHUS TepMOAMHaMUYeCKOro paBHOBECUS Mexay
XNAKOW 1 napoBor asamu. MNMpu 3ToM TeMnepaTypbl XXNAKON U MapoBon a3 AOJIKHbI CTabnnnimposaTbes, a
MX pa3HOCTb He A0JKHa npeBbiwaTh 1 °C.

3a TemMnepaTypy MCMNbITaHWS NPUHMMAIOT TeMNepaTypy XUAKOM das3bl.



4.12.3.2. MNpoBOAAT UCMblITaHWUe Ha BOCMJIAaMEHEHME, BKJIl0Yas NCTOYHUK 3aXkKuraHusa Ha 1 c.

4.12.3.3. Pe3ynbTaTbl UCMAbITAaHUA Ha pacnpoCTPaHeHWe MNJIaMeHun OLEeHWBAKT BM3YyaslbHO WUAW C MOMOLLbIO
JaTynka.

3a BOCMJIaMeHeHue MNPUHUMAIOT pacnpocTpaHeHWe MnjaamMeHn Mo MapoBO3AYLUHON CMeCu OT WCTOYHUKA
3a)KMUraHWs L0 BEPXHEN YacTu peakLUOHHOro cocyaa.

4.12.3.4. Ecnnm npu NEepBOM WUCMbITAaHWM Ha BOCMJIAaMeHeHWe MoJlydeH OoTpuuaTeNbHbI pe3ynbTaT, TO
cnenylouiee UCnbiTaHME MPOBOAAT MpU TemrnepaType, YBeJMYEHHON He Gonee 4yeMm Ha 5 °C Ona HUMXKHeEro
npeaesna n ymeHblleHHon He 6onee 4yeM Ha 5 °C 051 BepxHero npepena.

4.12.3.5. Ecin npuv nepBOM WUCMbITAHUM Ha BOCMJIAMEHEHWE MOJIyH4eH MONOXKUTENbHbIN pe3ynbTaT, TO
cnepyioulee ncnbiTaHMe NpPoBoAAT MNpu TemnepaType, YMeHbLUeHHON He MeHee 4eM Ha 5 °C gna HuxHero
npegena n yBesM4eHHOM He MeHee 4eM Ha 5 °C Oons BepxHero npegena.

N3MeHsis TeMnepaTypy UCCIenyeMon XUOKOCTU, HaxXoasT ABa TakKUX 3HAYEHUS TeMmrnepaTypbl C pasHMLEN He
6onee 2 °C, Npy O4HOM U3 KOTOPbIX MPONCXOAUT BOCM/IaMeHeHNe, a Npu APYroM - OTKa3.

4.12.3.6. lNocne Kaxxnoro UCMbITaHWA Ha BOCMJaMeHeHWe He3aBUCUMO OT ero pesysbTaToB pPeakLMOHHbLIN
cocyn npoayBsaloT Bo3AyxoM, obecneymBas KpaTHOCTb obMeHa Bo3[yxa B MapoBO3AYLLIHOM MPOCTPaAHCTBE He
MeHee TpexX.

4.12.3.7. Ecnm wnccnepyeMas XUOKOCTb WU3MEHSAET CBOM (PU3MYECKMEe CBOWCTBA WM BHELWHWA BuUp, TO
nocaeaytoLwme ncnbiTaHNA HeobxoAMMO NPOBOAUTL C HOBLIM 0Bpa3LLoM.

4.12.4. OueHKa pe3y/ibTaToB

4.12.4.1. 3a TeMmnepaTypHbIN npeaes pacrnpocTpaHeHUs rMjaMeHn NpUHUMaloT cpefHeapudmMmeTnyeckoe He
MeHee Tpex nap onpefeneHnin Ha BOCMJIAMEHEHMe M O0TKas, MoJIy4YeHHbIX Ha Tpex obpasuax mccienyemon
XKUOKOCTH.

4.12.4.2. CX0AUMOCTb M BOCMPOU3BOAUMOCTb MeTOoAa MNpu LOBEpPUTENbHON BEPOATHOCTU 95% He [OJIKHbI
npeBblllaTb 3HAYEeHWNI, YKa3aHHbIX B Tabn. 9.

Tabnuua 9
BewecTBo Hdonyckaemble pacxoxaeHus, °C
CXO04MMOCTb|BOCMNPON3BOAMMOCTb
XnMmnyeckme opraHmyeckme sewectsa U HepTENPOAYKThbI 7 15
TexHn4yeckme cMecu N peakyMoHHbIe MacChbl 9 20

4.12.4.3. YCnoBua n pe3ynbTaTbl UCAbITAHWUA PErNCTPUPYIOT B MPOTOKOE, (hOpMa KOTOPOro npmeeieHa B
npunoxexHun 1.

4.12.5. TpeboBaHusa 6e30nacHOCTH

Mpnbop onA onpeneneHns TeMnepaTypHbIX NPenesioB pacNpoCTPaHEHNS NJaMeHN cefyeT yCTaHaBAMBaTb B
BbITS)KHOM LWIKagy. Pabovyee mecTo onepaTopa AO/HKHO YAOBAETBOPATb TpeboBaHUsAM snekTpobe3onacHoCTun
rno NOCT 12.1.019 n caHuTapHo-rurneHnyeckmum tTpebosaHmam no FOCT 12.1.005.

4.13. MeTop 3KCNepuMeHTasibHOro onpegesieHna TeMmrnepaTypbl T/IeHUA TBepAbIX BeleCcTB 1 MaTepnanioB

MeTopn peanusyeTtcsa npu TemnepaTypax oT 25 go 600 °C n He NpUMeHUM ANS UCMbITaHUS MeTannyecKnx
MOPOLLKOB.

4.13.1. AnnapaTypa
Ons onpeneneHnsa TemnepaTypbl TheHUs NnpumeHatoT npubop OTI, onncaHHbIn B 4.7.1.
4.13.2. NoAroToBKa K UCMbITaHUAM

4.13.2.1. Onsa ncnbiTannnm rotoBAT 10-15 obpa3uoB nccnegyemoro BewecTsa (MaTtepuana) maccon (3,0+£0,1) r.
Obpa3zubl 94enNCTbIX MaTepuasioB AO/DKHbI UMETb LMANHAPUYecKylo opMy AnaMeTpoMm (45+1) mMm; B obpa3sue
0enalwT CKBO3HOe oTBepcTue gmameTpoM (20x1) MM CcO cMeweHneM OT ueHTpa Ha (3,5+0,2) mm gna Beoda
ropenku.

MneHoYHble N INCTOBLIE MaTepuasbl HabupatloT B CTOMNKY AnaMeTpoM (45+1) MM, HakflalblBasi CJlon APYr Ha
Apyra oo AOCTUXXEHUS YKa3aHHOW MaccChl.

4.13.2.2. Mepepn ncnbiTaHneMm obpasubl KOHOULUNOHUPYIOT B COOTBETCTBUM C TpeboBaHuamu TOCT 12423 nnum
TEXHNYECKUX YCI0BUIN Ha MaTepuan. Obpasubl AO/HKHbI XapakTepmn3oBaTbk CcpefHMe CBOWCTBA UCCIenyemMoro
BelwlecTBa (MaTepunana).



4.13.2.3. B 3aBucnMMocCcTu oT obbeMa obpa3la onpeaensatoT C NOMOLLbIO WAabMOHOB U DUKCUPYIOT NOJIOXKEHUNE
KOHTeHepa BHYTPU KaMepbl N PaCCTOSHNE MEXOY ra30BOM rOPeskon 1 NOBEPXHOCTbI0 0bpa3ua.

4.13.2.4. Ta30BYyl0 ropesiky B AaHHOM MeTOAe MCMOMb3YT KakK Marnctpanb ANA8 NPUHYAUTENbHOW nopayun
Bo34yxa Ha obpa3zeu. [Ons 3Toro HeobxoAMMO BKJKYUTb MUKpPOKOMMpeccop, obecneymBalowmin pacxon

-1
Bo3ayxa 0,7 1 - MUH = 1 MNOJIHOCTbIO OTKPbITb BEHTU/Ib pacxoda Bo3ayxa.
4.13.3. NpoBefeHmne ncnbiTaHnn

4.13.3.1. HarpeBaloT peakLMOHHYID KaMepy A0 TeMnepaTypbl Ha4vana passioXeHUsa nccaenyemoro BeuwecTtsa
(maTepwunana) nam go 300 °C.

4.13.3.2. 3BneKkawT M3 peakUMOHHOW KaMepbl Aep>XaTeslb C KOHTelHepoM. 3a Bpemsi He 6onee 15 c
rnomewaloT obpasey, B KOHTENHEP M BBOAAT €ro B PeaKLUMOHHYI0 Kamepy. OnyCcKaloT BHYTPb pPeakLMUOHHOMN
KaMepbl ropesky.

4.13.3.3. Ecim npu TemnepaType ucnbiTaHus obpa3ey TneeT (Habnogaetcs cBeyeHue) bonee 5 ¢, TO
WUCMbITaHMWE MpeKpallaloT, KOHTEMHEP W3BNEKalT U3 KaMepbl M 0CcBOGOXAAIOT OT MNPOAYKTOB TJIEHUS.
Cnepytouiee ncnbiTaHne ¢ HOBbIM obpasuoM MpoBOAAT NpU MeHbllen TemnepaType (Hanpumep, Ha 50 °C
MeHbLLEe).

Ecnn B TeyeHme 20 MuH obpasel, He TNeeT, UCMbiTaHMe MNpekKpalwalT N B MPOTOKOJe OTMEYalT O0TKas.
MeTonoM nocnenoBaTesfibHbIX MNPUBANXKEHUA ONpenensaloT MUHMMaJIbHYIO TemMnepaTypy, NMpu KOTOpoWh 3a
BPEMS BblAEPXKN B neynm He 6onee 20 mMuH HabnogaeTcs TneHme obpa3ua, a npu TemnepaTtype Ha 10 °C
MEHbLLE TJIEHNEe OTCYTCTBYeT.

4.13.4. OueHka pe3y/ibTaToB

4.13.4.1. 3a TemnepaTypy TJ/EeHUS NpUHMMaOT CcpefHeapudpMeTUHecKoe 3HavYeHue [ABYX TemrepaTyp,
oTn4varowmxcsa He 6bonee 4em Ha 10 °C, npu ogHoOM M3 KOTopbIX HabnwfaeTcs TneHMe Tpex obpasuos, a npu
Apyron - Tpyn oTka3sa. llonyyeHHoe 3Ha4YeHne TeMnepaTypbl OKPYrAS0T C TOYHOCTbLIO A0 5 °C.

4.13.4.2. CxoAMMOCTb MeTo4a Npu A0BepuTesibHON BepoAaTHOCTU 95% He posmkHa npesbiwaTh 7 °C.
4.13.4.3. Bocnpon3BogMMOCTb MeTOAa Npu [OBEPUTESIbHON BEPOATHOCTU 95% He AosmkHa npeBbiwaTh 20 °C.

4.13.4.4. YcnoBua v pesysnbTaTbl UCMbITAaHUA PErucTpupyroT B NMPOTOKone, hopMa KOTOPOro npuveeaeHa B
npunoxeHuu 1.

4.13.5. TpeboBaHua 6e30nacHOCTH

Mpubop Ansa onpepeneHus TemnepaTypbl TAeHUa cnefyeT yCTaHaB/MBaTb B BbITAXHOM LWKagy. Paboyee
MeCTO ornepaTopa [AOJ/DKHO yHaoBneTBopsATb TpeboBaHuaM 3snekTpobesonacHocTn no [OCT 12.1.019 wu
CaHNTapHo-rurneHnyeckum TpebosaHmam no FOCT 12.1.005.

4.14. MeTop 3KCNepuMeHTasibHOro onpegesieHna KUCJIoOpPoLHOro nHaAeKca njacTmacc

5
MeTon NpMMEHUM AN UCMbITaHWA MNAacTMacc, B TOM YUC/e AYEUCTbIX MIOTHOCTLIO He MeHee 100 kr M~ , a
Tak)ke MJacTMacc B BUAE MJIEHOK U NINCTOB TOJIWMHON He 6onee 10,5 MM, 3a WUCKJIlOYEHMEM MaTepuasioB C
60/1bLIOM yCaKOl MpY BbICOKMX TeMrnepaTypax.

MeTon NPUMEHAIOT B CEPTUDPUKALMOHHBLIX N apObUTpaKHbIX Lensix On8 CPaBHUTENbHOA OLLEHKU roplo4ecTu
nnacTMacc B onpeaeneHHbIX KOHTPONPYEMbIX YC/TOBUSIX.

Mpn pa3paboTke naacTMacCc MOHWXXEHHOW FOpPHYeCcTM [AOMYyCKaeTCs WCMNOoJsb30BaTb MeTO[ onpenesieHus
KucnopoaHoro nHaekca no NOCT 21793.

4.14.1. AnnapaTypa

YcTaHoBKa 419 onpefesieHns KUCJI0PoOaHOIro MHAEKCa (‘-IepT.15) BKJIlOYaeT B cebs cnepywouine snieMeHThI.



1 - BEHTWUb NpenBapuTesIbHON PEryaNPOBKU; 2 - BEHTUJIb TOYHOW PeryampoBku; 3 - cmecuTenb; 4 -
pacxonomep;

5 - peakumnoHHasa kamepa; 6 - gep>xaTenb obpa3ua; 7 - KUCNOPOAHLIA aHa/IM3aTop
YepT.15

4.14.1.1. PeakumoHHasi Kamepa, npepcTaBnsiowas coborn TepMOCTOMKYIO Mpo3padvHyto Tpyby BHYTpPEHHUM
AnaMeTpoMm He meHee 70 MM 1 BbICOTOM He MeHee 450 MM, YCTaHOBJIEHHAA BEPTUKAJIbHO Ha OCHOBaHUN.

Ha [OHO KaMepbl MOHTUPYKT npucnocobneHne AONsA paBHOMEPHOro pacnpepeneHnuss rasoBonM CMecu,
cocTosdulee, HanpuMep, U3 CTEKNASHHbIX UM MeTaJUIMY4eCKMX LapMKOB AuaMeTpoM 3-5 MM, nMoMeLlleHHbIX
cnoem BbicoTon 80-100 MM.

4.14.1.2. OepxaTenb obpa3ua ANA 3aKpPENJIEHNS ero B BEPTUKAJIbHOM MONoXXeHun B Tpybe. PekoMeHayeTcs
MPUMEHATb: A9 XEeCTKNX obpasuoB - ManeHbkue Knewm, 3akpennatowme obpasel Ha pacCTOAHUN He MeHee
15 MM OT CaMol HMXKHeN ropsawen Todkn obpasua; ona rubknx obpasuoB - paMKy, MapKMpPOBaHHYO COrlacHO
4.14.2.3 (4epT.16).
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Bce petann pep>xatens He O0/DKHbl MMETb OCTPbIX KPOMOK A1 JIy4Llero 06TeKaHnsA ra3oBbiM MOTOKOM.

4.14.1.3. MeTannm4eckoe NPoBOJIOYHOE CMTO pa3Mepom f4enkn 1,0-1,6 MM, MOMELLEeHHOe Ha WapukaMmm Ass
yJ/laB/INBaHMSA Nafaowmx YacTul,.

4.14.1.4. BannoHbl C ra3oobpa3sHbIMK KNCIOPOAOM N a30TOM (YNCTOTa KOTOPbLIX O0JIKHA ObITb HE MeHee 98%)
WX C OYMLLEHHBLIM BO34YXOM MNPUN KOHUEHTpauun kucnopoga 20,9% o6.

Ecnun pesynbTaTbl MCMNbITaHWA 3aBUCAT OT BJI@XXKHOCTW ras3oB, TO BJIAXXHOCTb KaXAOro rasa He [OJKHa
npesbiwaTb 0,1% Macc.

4.14.1.5. CuctemMa CMelWMBaAHUA W pPeryavpoBKW ra3oB nepen MnocTynjeHneM B pPeakUUOHHYIO Kamepy,
MO3BOMNAOLWAA N3MEHATb KOHLEHTPaLWIO Kucsopoaa ¢ warom He 6onee 0,2% 06.

4.14.1.6. CpeacTBa U3MEpPEHNS N KOHTPOIS KOHLUEHTpauun KUCaopoaa B ra3oBoi CMecu C NMorpeLlHoCTbIo He
6onee 0,5% 06. n perynmpoBkn KoOHUEHTpauMmn C norpewHocTbio +0,1% 06.

PekomeHOyeTCA MNPUMEHATb: WUrojibyYaTble KhanaHbl Ha JIMHUAX OTAE/NbHbIX rasoB W CMecu rasos;
napamMarHUTHbIA KWUCJIOPOAHbLIA aHannsaTop [OJs HenpepbiBHOro otbopa npobbl CcMecu; rpafynpOoBaHHbIE
pacxofoMepbl (pOTaMeTphbl); rpagynpoBaHHbIe AnagparMsl C MaHOMETpaMu.



4.14.1.7. WCTOYHMK 3aXuraHusa (Hanpumep, ropenka C AOUNAaMETPOM HaKoHeYyHukKa (2x1) mMMm),
obecneymBaloLWMn Ha NpornaHe BbICOTY naameHn (16x4) mm n cBob6O0AHO BXOOALLNA B KaMepy Yepes3 BEPXHUN
OTKPbITbIA KOHEL..

4.14.1.8. CekyHaoMep C NOrpeLHoCcTblo n3MmepeHns He bonee 1 c.

4.14.1.9. NMpucnocobneHne gna yaaneHns caxxu, AbiMa n Tensa, obecrnevymsatoLiee 4OCTAaTOYHOE OTCacCbiBaHNE
6e3 n3MeHeHNs NoTOKa ra3oB B KOJIOHKE UK ee TeMnepaTypsbl.

4.14.1.10. MpoBepKy NpPaBUILHOCTN PaboTbl YCTAaHOBKM KOHTPOJMPYIOT Kaxkable 6 MecC, a TakXe rocse
OJINTENIbHOM €e OCTaHOBKM WAW MPU MOJYYEHUM COMHUTENbHBLIX pe3ynbTaToB. [lepevyeHb CTaHOAPTHbLIX
MaTepuanoB A1 NPOBEPKM YCTAaHOBKU NpuseaeH B Tabn. 10.

Tabnnua 10
CTaHaapTHbIN MaTepnarn KucnopoaHbin MHAEKC B % 06. onsa BaprnaHTa
3aXXKUraHus
A b

MonunponunneH OT1 18,3 pno 19,0 Ot |17,7 po 18,2
MenamuH-cpopmansaoerung " 41,0 " 43,6 " 139,6 “ 42,5
MonnmetTunmeTakpunaT (TonAwmMHon 3 mm) |* 17,3 " 18,1 " 17,2 " 18,0
MonnmetTunmeTakpunaT (TonwmHon 10 mm)(” 17,9 " 19,0 " 17,5 " 18,5
deHosbHasA neHa (Tonwm Hom 10,5 Mm) " 39,1 " 40,7 " 39,6 " 40,9
MBX-nneHka TonwmnHom 0,02 mm - " 22,4 " 23,6

4.14.2. NoprotoBka obpasuos

4.14.2.1. Ana ncnbiTaHMS NPUMEHSAOT He MeHee 15 obpa3uoB. Pa3Mepbl 06pa3LOB A0/I>KHbI COOTBETCTBOBATb
yKa3aHHbIM B Tabn. 11.

Tabnuua 11
Pa3mep obpasua, MM
Tunn

o6pasua OnvHa |WwnpuHa| TonwmHa Tvn maTepunana

1 4,00£0,25|MaTepunansl, obnagatrowme ctabunbHon dopmoni

2 OT185%'D'0 10,0x0,5/10,0£0,5 |A4encTtblie MmaTepunanbl

3 o 10,5 |/lucToBble 1 NAEHOYHbIE MaTepnabl

4 OT 70 oo 65+ 05 3,00 £ |MaTepuanbl, obnagatowme ctabuabHOM OPMON, NN NTNCTOBbIE

150 T 0,25 |maTepuanbl Ans IN1EKTPOTEXHNYECKNX YCTPONCTB
5 140,0+0,5|52,0+0,5 Oo 10,5 |Fnbkme nnucCTbl U NJEHKN

MprMeYaHune - Pe3ynbTaThl, MNOJlyYeHHble Ha obpa3suax pas3siMyHbIX Pa3mMepoB, HECOMOCTaBUMbI.
4.14.2.2. Kpast 06pa3uoB A0/KHbI ObITb FNagKuMu.

4.14.2.3. Ha obpa3ubl HAHOCAT MoMnepeYHble NMHUN (METKU) Ha ABEe CMEeXHble CTOPOHbI. epen ncnbiTaHMEM
MeTKN A0J/IKHbI ObITb CyXnMN.

Ha obpasubl TMNOB 1-4 HAHOCAT MEeTKM Ha paccTosHUM 50 MM OT KoHua obpasua, BCTyMNatoWero B KOHTaKT C
WCTOYHUKOM 3a)XUraHus, B Cslydae BapuaHTa A 1 Ha paccToaHum 10 n 60 MM B cilydae BapuaHTa b 3akuraHums.

Ona obpa3uoB Tuna 5 METKM HAHOCAT Ha AepxxaTenb obpasua (Mnn/m Ha obpa3sen) Ha paccTtosaHum 20 n 100
MM OT BEPXHEro Kpas.

4.14.2.4. B cny4Yae aHU3O0TPOMHbLIX MATEPUAJSIOB 3amnuCbiBAOT pPacrosioKeHne u opueHTauumio obpasuoB B
3aBNCUMOCTU OT OCEN aHU3O0TPOMNUN.

4.14.3. TpoBefeHne NcnblTaHnn

4.14.3.1. Echm HeT Apyrux ykasaHun, obpa3ubl nepej WCMbITaHWUEM KOHOWLMOHMPYIOT He MeHee 88 4 B
CTaHOgapTHoOM aTMocdepe 23/50 no NOCT 12423.

4.14.3.2. BpemMs Mexay WU3roToBJIEHMEM UCC/IeAYEMOro MaTepuana U HayvyasloM UCMbITAaHUS OO/KHO ObiTb He
MeHee 72 9.

4.14.3.3. icnbiTaHMSA NPOBOAAT Npu TemnepaType (23x2) °C.

4.14.3.4. B cny4dae HeobxoaMmMoCcTu annapaTypy KanmbpytoT cornacHo 4.14.1.10.



4.14.3.5. HavanbHyl0 KOHLEHTpauuio Kucaopoga BbiIOUpaldT Ha ocHoBe onbiTa paboTbl C MaTepuanamuy,
aHaNOrnyHbIMM Uccnegyemomy. B mpoTuBHOM cCriy4ae OAWH W3 MPUrOTOBJIEHHbLIX 06Pa3LOB CXUralT Ha
BO34yxe 1 HabnoaaloT 3a ropeHneM. YCTaHaBAUBAKOT HavyalbHYO KOHLLEeHTpaunuo Kucaopoaa: okosao 18% o6.,
ecnn obpasey ropuT 6bLICTPO; 0koNo 21% 06., ecnm obpasey ropuT MegsIEHHO WX HEeYCTOMYUBO; HE MeHee
25% 06., ecnn obpasew, 3aTyxaeT.

4.14.3.6. ObpaseLl 3akpennaioT B BePTUKaAJIbHOM MOJIOXKEHNN B Aep>KaTesie B LEeHTPe KOJIOHKU TakK, 4ToObl
BEpPXHU Kpan obpa3ua Haxoaunncs Ha pacCcToAHUM He MeHee 100 MM OT BEPXHEro Kpas KOJIOHKN.

4.14.3.7. MNMpubopbl oNa n3MepeHUs AaBAEeHUS U pacxofa rasoB PeryampyloT Tak, 4Tobbl ra3oBbil MOTOK B

KOJIOHKe npu TemnepaType (23%x2) °C ¢ 3a4aHHON KOHUEeHTpaumnen kucaopoga nmen ckopoctb (40+10) MM - ¢
-1

4.14.3.8. Cnctemy npopayBalT rasoBoM cMecbio He MeHee 30 C nepepn WCMbITaHMEM W MOAAEPXKMBAKOT
KOHLEHTPaL Mo KNCIOpOoAa NOCTOAHHOM A0 KOHLUA UCMbITaHUS.

4.14.3.9. 3axuraHme obpas3uoB NpoBOAAT B 3aBUCMMOCTM OT Tuna o6pasuoB Mo OQHOMY W3 CleAYOLMX
BapWaHTOB.

BapuaHT A (o1 obpasuos Tuna 1-4).

MooBOASAT CaMyl0 HUXKHIO 4acTb MJIaMEHU FOpenkn K BepxXHeW ropu3oHTasibHOWM MOBEPXHOCTU obpasua,
MeaJ/IeHHO nepeMellas Tak, 4Tobbl MnamMa MOKPbIBaJio ee MOJIHOCTBID M He KacasioCb BepTUMKalbHbIX
MOBEPXHOCTEN uam rpaHen obpasua. OAMTeNbHOCTb BO34ENCTBUA MJaamMeHn Ha obpasey coctasnseT 30 € C
KOPOTKUMK MepepbiBaMu 4epes KaxnAable 5 c. Obpaseyl cymTaloT BOCMJIaMeHEeHHbIM, ec/in nocje oTBoAda
ropenku yepes 5 ¢ BCA ero BepxHsa 4acTb ropuT.

BapwaHT b (ons obpa3syos Tuna 5).

HakMOHAIT U MNOABOAAT ropesiky Tak, 4ToObl BbICOKOTEMMEepaTypHas 30Ha MJIaMeHW MOKPbIJla BEPXHIOW ”
BepTMKaJibHble MOBEPXHOCTU obpa3ua Mo AJIMHE OKOJIo 6 MM. [OAMTeNbHOCTb BO3AeNCTBUSA MJaMeHu Ha
obpaseu cocTtaenseT 30 C C KOPOTKMMU MepepbiBaMn Yepes Kaxkible 5 ¢ uanm Ao MOMeHTa, Korga ropeHue
JOXOAUT 00 BEPXHEeNn METKN Ha paMKe.

4.14.3.10. Nocne BocnsameHeHUs obpas3ua BKJOYAKOT CEeKyHAOMep M HabnwodaloT 3a pacrnpocTpaHeHUEM
ropeHus.

4.14.3.11. Ecnn ropeHune npekpallaeTcs U He BO306HOBNsieTCA B TevyeHuMe 1 C, TO, BbIKJIIOYUB CEKYHIAOMEp,
onpenensiioT BpeMs FrOPEHUS N N3MEPSAIOT MaKCUMalibHYI0 OJIMHY CropeBLuen YacTun obpa3sua.

Ecnm xoTsa 6bl OAUMH M3 yKa3aHHbIX NoKa3aTenen ropeHmsa obpasua npeBoCcxoouT npueedeHHble B Tabn. 12
KpuTepun, TO pe3ynbTaT WUCMNbITaHMA 3anucbiBaloT kak X. B mpoTuBHOM cryvae pe3ysbTaT WUCAbITAHUA
3annceliBatoT Kak 0.

Tabnuua 12
Twvin BapuaHT Kputepun
obpasualzakuraHmsa|Bpems ropeHns nocne 3axxuranus, c|dnvHa cropeswen Yactn obpasua, MM
% A 180 50 oT BepxHero Topua obpa3ua
2 180 50 HuXXe BepxHen MeTKu
5 b 180 80 HuKe BepxHen MeTKM (Ha paMKke)

4.14.3.12. Mo xofy wucnbiITaHUSA OTMeYaloT MPOLEeCChbl, CONpoBOXAalLwWme ropeHmne, Takue, Kak, Hanpumep,
nageHne YacTtuu, obyrnmBaHne, HepaBHOMEPHOE rOpeHne, T/IeHMeE.

4.14.3.13. TacaT n BblHMMaT obpasel U3 peakUMOHHOW KaMepbl. ONsS ucnbiTaHUa cheaylouwero obpasua
oxNaKgalT KaMmepy A0 (23+2) °C nam MOHTUPYIOT APYrylo, MMEIOLLYIO 3Ty TeMnepaTypy.

B cnyyae HeoOXOAMMOCTM OYMLLAIT MOBEPXHOCTUM FOPEsKW W KaMmepbl, CUTO U npucnocobneHne ans
PaBHOMEPHOro pacrnpeaesieHns rasoBon cMecu.

4.14.3.14. Mpwn ncnbiTaHnn nocneaytowero obpasua BbiIbUpalOT KOHLEHTPAUMIO Kucnopoda TakuMm obpa3om,
4yTO:

YMeHbLUAIOT KOHLEHTpaLNio Kucaopoaa, ecnv onsa npegbigyuiero obpasua 3anmcaH X, uam
yBENNYMBAKOT KOHLIEHTPaLUIO Kucaopoaa, ecam 3anumcaH 0.

4.14.3.15. OnAa onpepeneHna npegBapuTesibHON KOHUEHTpaunmM KUCaopoada NoBTOPSAKT dTarbl, YKa3aHHbIe B
4.14.3.6-4.14.3.14, npowv3BOJSIbHO W3MEHSAA MpPW 3TOM KOHLUEHTpauui Kucaopoda O MoayyvYeHus napbl



KOHUEeHTpaunn, oTanYalowmxcsa apyr ot gpyra He 6osee 4em Ha 1% , NMpu OAHOW M3 KOTOPbIX MOSy4YeH
pe3ynbTaT X. I3 3TOM napbl BbIBMPAOT KOHLEHTPaLMIO, A1 KOTOPOW noay4yeH pesynbtat 0.

MpumeyvaHus:
1. Heobs3aTeNnbHO NOAY4YUTb 3Ty Napy KOHLEHTpaLMWii B ABYX NocsiefoBaTesbHbIX onpeaesieHnsX.

2. KOHUEeHTpauusa Kucnopoda, AN KOTOPOM 3anmcaH X, O0J/KHA NpeBblllaTb KOHUEHTpauuto, 01 KOTOpOoW
3anucaH 0.

4.14.3.16. AcnbiTbiBalOT oanH obpasel, NoBTOpAA 3Tanbl, yKa3aHHble B 4.14.3.6-4.14.3.13, npu onpeesieHHON
no 4.14.3.15 Benn4nHe KOHUEHTpaLUMM KUCAopoaa v 3anncbiBatoT pesynabTarT.

4.14.3.17. 3aTeM, BbIbUpas M3MeHeHMs KOHLEeHTpaumi kucnopona (€ ), paBHble 0,2% 06., CMbITLIBAOT PSf,
obpa3uoB, NOBTOPSS 3Tanbl, YyKa3aHHble B 4.14.3.6-4.14.3.14, po noJlydeHWsl MepBOro pesynbTaTa,
MPOTUBOMNOJIOXKHOIO Nosiy4eHHOMY B 4.14.3.16.

4.14.3.18. UcnbITbiBalOT elle 4YeTbipe obpasua cornacHo 4.14.3.6- 4.14.3.14, noogepxusas npu stom € =
0,2% 06. n 3anncbiBas KOHLEHTPaLMUnM KUCJ0opoaa 1 pe3ybTaTbl. 3anN1CbiBalOT KOHLEHTPaLUUIO Kucaopona oJss

nocnegHero obpasua (CK ) U BbIMUCASAIOT BEINYMHY KUCIOPOAHOIro NHAEKCA.
4.14 4. OueHKa pe3ysibTaToB
4.14.4.1. KncnopogaHsbin nHaekc (KN) B % 06. Bbl4MCAAIOT No opmMmyne

KH=CK+Kd (10)

roe Cr - KOHe4YHoe 3HaYeHMne KOHLUEeHTpaunm kucnopoga, onpenesieHHoe cornacHo 4.14.3.18, okpyrneHHoe fo

JecsATU4YHoro 3Haka, % 06.;

d - pasHuLa MexXZy 3HaYeHUSIMU KOHLeHTpaLuUM KUCnopoaa, onpeaeneHHas cornacHo 4.14.3.16-4.14.3.17,%
06.;

K - koahurumeHT, onpenensemsin n3 tabn. 13 cornacHo 4.14.4.2.
KncnopoaHbIn NHAEKC OKPYrASoT A0 AECATUYHOINO 3HaKa B CTOPOHY YMEHbLUEHMS.

4.14.4.2. KoathcnumeHT K n ero MmateMaTMYeCKUn 3HaK onpenensatoT us tabn. 13 cneayowmm obpasom: ecnu
ansa ncnbityemoro no 4.14.3.16 obpa3uya nosyyvyeH oteeT 0 1 cornacHo 4.14.3.17 nMpoTUBOMOJIOXKHbLIA OTBET
6ynet X, n3 rpacdbl 2 Tabn. 13 BbibupaloT CTPOKY, ONA KOTOPOW MNocnegHune 4YeTblipe CUMBOJIAa UOEHTUYHBI
oTBeTaM, NojayyeHHbIM Mo 4.14,3.18. KoadunumeHT K 1 ero 3HakK onpepnensoT Ha nepeceyeHUU [aHHOMN
CTPOKM 1 OAHOW 13 rpad 2-5, Ans KOTOPOM 4Mcno cMMBoioB O B CTPOKE @ COOTBETCTBYET 4mnciay oTeeTos O,
rnosiydyeHHbix no 4.14.3.16 n 4.14.3.17; ecnn ons wvucnbiTyemoro no 4.14.3.16 obpa3ua nosiydeH oTBeT X U
cornacHo 4.14.3.17 npoTueonosioxHbIn oTBeT byaeT 0, u3 rpadbl 6 Tabn. 13 BuibupaloT CTPOKY, A1 KOTOPOWN
rnocsiegHne 4eTbipe CMMBOJIA ULEHTUYHbI OTBETaM, NMoJslydeHHbIM 1Mo 4.14.3.18. KoaddunumeHT K onpenensawT
Ha nepeceyeHUn HaHHOM CTPOKW U OoAgHOM M3 rpad 2-5, 019 KOTOPOM 4YMC/O0 CMMBOJIOB X B CTpoke 6
COOTBETCTBYET 4YNCJly OTBETOB X, NoJiydeHHbIX 1Mo 4.14.3.16 n 4.14.3.17.

Tabnuua 13



OTBeTHI
nocaenHux 3HavYeHns K ons nepsBbix UcnbiTaHnii no 4.14.3.16 n 4.14.3.17
5 obpasuoB
no 4.14.3.18 (a) 0 00 000 0000
1 2 3 4 5 6
1. X0000 -0,55 -0,55 -0,55 -0,55 OXXXX
2. X000X -1,25 -1,25 -1,25 -1,25 0XXXO0
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 0XO0XX
6. X0X0X -0,50 -0,46 -0,45 -0,45 0X0XO0
7. X0XX0 1,17 1,24 1,25 1,25 0X00X
8. XOXXX 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. XX0XO0 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. XXX0X -0,04 0,19 0,24 0,25 000X0
15. XXXX0 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 OTBETHI p.nﬂt_)nocne,u,me
S T i oopason 10 4.14.3.1

4.14.4.3. 3a pe3ynbTaT MWCNbITAHWA NPUHMMAKOT 3Ha4YeHWe KUCI0POAHOro WHAEKCa, onpefesieHHoro no
4.14.4.1, ecnn CTaHOapTHOE OTKJIOHEHWEe yO0BJIeTBOPAET COOTHOLUEHUIO

2036<d <325 (11)

roe 7 - oueHKa CTaHOapPTHOro OTKJIOHEHUA KOHLEHTPaUUM KUCIopoaa, BblyncaseMas assi NOCAeOHUX LWeCTun
ncnblTaHWUM No dopmyne

0,3

n _ 2
a=[zﬁr«; KD

=1 n-1

) (12)

F,JJ,eV’-'- nocnenoBaTesibHbleE 3Ha4YeHUA KOHLI,eHTpaLI,I/IVI Kncnopopgda, nojaydeHHble B nNocnegHux LwWecTtun

UCnbITaHmax; 2 =6 .

2 .
d <=7
Ecnn ycroBue HepaBeHCTBa (11) He BbIMNOoJIHAETCA U 3 , TO MOBTOPAKT UCMNbITaHNA C YyBEJINYEHHbLIM
3,
dr—0a
3Ha4dYeHnem d 0O TeX Mnop, NnokKa He BbIMNOJIHUTCA YycCJioBUe (11) Ecnn 2 , TO MOBTOPAKT UCMbITaHNA C

YMEHbLLUEHHbIM 3Ha4YeHneM ¢ [0 Tex Mop, Noka He BbINoAHUTCS ycnosue (11) (npy 3Tom € He [O/MKHO BbITh
meHee 0,2% 06.)

4.14.4.4. CXoOMMOCTb MeTo4a Npu O0BEPUTESIbHOW BEPOATHOCTU 95% He posmkHa npeBbiwaTh 0,5% 06.

4.14.4.5. Bocnpon3BOAMMOCTb MeTo4a Npu AOBEPUTENbHON BEPOATHOCTU 95% He posxkHa npesbiwaTtb 1,4%
06.

4.14.4.6. YcnoBna 1 pesynbTaTbl UCMbITAHUA PErucCTpUpPYOT B MNPOTOKoNe, hopMa KOTOPOro npmeepeHa B
npunoxeHun 1.

4.14.5. TpeboBaHusa 6e30nacHOCTH

YCTaHOBKY O/ OrnpenefieHMs KUCAOPOAHOr0 MHAEKCa c/iefyeT MoMellaTb B BbITSXHOW WKadg manm nosg
BbITS)KHOM 30HT, obecneymBaoWwmn yaaneHne rasoobpasHbiXx MpPoAyKTOB ropeHns 6e3 naMeHeHus CKopoCcTu
MoTOKa B peakuUoHHON Kamepe. Paboyee m™MecTo onepaTtopa [AOJ/HKHO YAOBNETBOPATb CaHUTAPHO-
rmrmeHmnyeckmm TpebosaHuam rno NOCT 12.1.005.

4.15. MeToa 3KCNEPUMEHTaIbHOro onpenesieHna crnocobHOCTN B3pbIBAaTbCS N FrOPEeTb MpU B3auMoOencTBum C
BOOOW, KNC/IOPOAOM BO34YyXa U OPYrMMN BELWECTBaMM



4.15.1. AnnapaTypa

AnnapaTypa, npuMeHseMas QAfs onpefeneHnus CcnocobHOCTU BewecTB B3pblBaTbCA W ropeTb nNpwu
B3aMMOOENCTBMN C BOLOOW, KMUC/IOPOAOM BO3AyXa U APYr C APYyromM BKJOYaeT B cebs cneayoume 31eMeHThI.

4.15.1.1. TepmocTaT (3N1EKTPUYECKNN CYLIWAbHbLIA LWKad) BMECTUMOCTbIO He MeHee 2 aM° C
TEepMOperynsaTopoM, MO3BOMIAWMM NOAAEPXKMUBATbL NOCTOSHHYKO TeMnepaTypy paboden 30HbI B AMana3oHe
25-100 °C c norpewHocTblo He 6bonee 1 °C.

4.15.1.2. TepMoanekTpuyeckne npeobpasoBaTenn cpeaHeNHepPLMOHHbIE.

4.15.1.3. PeaKuMOHHbIe cOCyAbl N3 KOPPO3MOHHOCTOMKOro MaTepuana (Hanpumep, dapdopoBbie TUMIN
anameTpom 50 MM).

4.15.2. NpoBefeHmne ncnbiTaHnn
4.15.2.1. YcTaHaBAMBalOT COOTBETCTBME UCCNefyeMblX BELLECTB NacnoOpTHbLIM AaHHbIM.

4.15.2.2. TpepBapuTenbHble WUCMbLITAHUA BeWecTB Ha CNocobHOCTb B3pbIBATbCA W rOpeTb npwu
B3aVMOAENCTBMM ApYyr C [APYroM MpoBOAAT MNyTeM KOHTakTa Kanau, Kpuctajamka wuam Hebosblloro
Ko/MyecTBa MNOpoLKoobpa3HOro BelleCcTBa C TakKMM >Ke KOJIMYECTBOM [pyroro BewecTBa WM nojayven

HECKOJIbKNX KaneJsib 04HOro BewecTBa Ha U3bbITo4HOE Kom4ecTBo (A0 1 cm’ ) Aopyroro eewecTBa.

Ecnv npn 3TOM MPOUCXOAUT 3HEpruyHoe B3anMoOencTene (B3prB WM CcaMoBOCM/IaMEHeHMe) BeLlecTB, TO
TaKune BellecTBa ABNAIOTCA HECOBMECTUMbIMIA.

4.15.2.3. Ecam npn KOHTaKTe MaJiblX KOJINYECTB BewecTB He MPOUCXOANT aKTUBHOIMO B3aMMOAENCTBMUSA, TO B
nocnenywmx UCNbITaHUAX UCCNeayoT OBYXKOMMNOHEHTHble CMeCU WUCMbITYyeMblX BelleCTB B COOTHOLUEHWUN

10:10, 2:18 n 18:2 cm® (06wmM 06beMOM 20 cM? ).

4.15.2.4. Obpa3ubl uccnegyemMbix BeWeCTB NOMELLAOT B OTAe/bHble peaKUNOHHbIE COCyabl, YCTaHaBAMBAOT
MX B TepMoCTaT C 3adaHHOW TeMrnepaTypon WUCMbITaHUA W BblAep>XuBatloT B TedyeHune (40x10) mMuH go
BblpaBHMUBaHUA TeMmnepaTyp WCCaenyeMblX BewecTB W paboyen 30HbI TepmocTaTa (oueHWBaeTcs Mo
MoKasaHUsaM TepMO3NEeKTPUYECKnX npeobpasoBaTenein: ABa M3 KOTOPbIX U3MEPSIOT TeMrepaTypbl B LEHTpe
obpa3LoB nccneayeMblX BeWECTB, TPETUN - TeMnepaTypy paboyer 30HbI TepMocTaTa).

4,15.2.5. 3a TemnepaTypy WCMbITaHUS MPUHUMAOT MOKa3aHWUsI TepMo3neKkTpuyeckoro npeobpasoBaTens,
n3MepstoLlero temrnepaTtypy paboden 30Hbl TepMOCTaTa.

4.15.2.6. lNocne BblpaBHMUBaHUA TeMmnepaTyp obpasuos m paboyven 30HbI TepMocTaTa, pasHULA Mexay
KOTOPbIMW He [0JKHa rnpesbiwaTb 3°C, cMewmnBalT UcciefyeMble BellecTBa B OOHOM M3 peaKLMOHHbIX
COCy[0B.

4.15.2.7. NcnblTaHne BeweCcTB Ha CNOCOBHOCTb B3pbIBAaTbCS U FOpeTb MNPV B3auMOAENCTBUM OAPYr C APYrom
ONTINTCHA HEe MeHee 2 9.

4.15.2.8. Ins Ka>kAon cMecr NpoBOAAT MO TPU UCMAbITAHNSA NPU KaXXaon n3 temnepatyp: 25, 50 n 100 °C.

TeMmnepaTypa WUCNbITaHUA He [OOJDKHa ObITb paBHOIZ TeMnepaTtype WM3MeHeHNA arperaTHoro CcocToAaHuA
BewecTBa.

4.15.3. OueHKa pe3ysibTaToB

4.15.3.1. Ecnm 3a BpeMs He MeHee 2 4 TeMmnepaTypa CMeCcu B KaXXA0M UCMbITaHUN YBENNYNTCA He Bonee yem
Ha 5 °C, TO BewecTBa CYNTaOT COBMECTMMBIMU C TOYKM 3peHUSA NoXKapHOW 6e30MacHOCTM 1 AoMyCcKaeTCsa nx
COBMECTHOE XpaHeHue.

4.15.3.2. Ecnn TeMnepaTypa CMecu TBepAblX BellecTB XO0TH 6bl B O4HOM MCMbITaHUM yBenanymuTca 6onee vyem
Ha 5 °C, TO AN OKOH4YaTesSIbHOro BbiBOLA O COBMECTUMOCTW BeLLecTB onpenesnsioT YC0BUS TenaoBoro
CaMOBO3ropaHus gaHHOW CMecu.

B cny4vae BbisBNeHUsA CrnocobHOCTN QaHHOWM CMecu K TEN10BOMY CaMOBO3ropaHmio CHMNTalOT HeOAONyCTUMbIM
COBMeCTHOe XpaHeHne nccnenyembliX BellecTB.

4.15.3.3. YcnoBua v pesynbTaTbl UCMbITAaHUA PErucTpupyroT B MPOTOKoNe, (hopMa KOTOPOro npuveefeHa B
npunoxeHun 1.

4.15.4. TpeboBaHus 6e30nacHOCTH

B3aumogencTteme HeKOTOpbIX BewecTB MoXeT 6biTb OypHbIM wAM Ja)ke B3PbIBOOMACHbIM, MO3TOMY Mpw
npoBeAeHUN UCNbITaHMN Heobxogumo cobnwpatb 0COBYD OCTOPOXKHOCTb U PYKOBOACTBOBATbLCH
COOTBETCTBYIOLLEN [OKYMEHTALMEN MO TEXHMKe BE30MacHOCTU, YTBEP)KAEHHON B YCTAaHOBJIEHHOM MOpsAKe.



TepmocTaT cnefyeT yCTaHaB/MBaTb B BbITS)XHOM LKady. Pabovyee MecTo onepaTopa AOJ/KHO YAOBJIETBOPATh
CaHUTapHO-rurneHnvyeckmm TpebosaHmsam no FOCT 12.1.005.

4.16. MeTOoL 3KCMEPUMEHTaNbLHOrO ornpeneneHna CKOPOCTU BbIrOpPaHNA XXULAKOCTEN

o o = 2 -1
MeTon He NPMMEHUM AJ1 UCMbITAaHNS XUOKOCTEN C KUHEMATUYECKOM BA3KOCTbIo 6onee 1,510 M~ - c  npu
20 °C, paBneHmeM HacblilweHHoro napa 6onee 19,9 kMa npu 20 °C, a Takxe Xuakocten, obpasyloLmx Ha
NOBEPXHOCTW NPU FOPEHNN TBEPAbIE NPOAYKTbI peaKLmu.

4.16.1. AnnapaTypa

YcTaHOBKa pJ1f onpefeneHnuss MacCoBOWM CKOPOCTWU BbIFOPaHMA »XuakocTen (4epT.l7) BKAOYaeT B cebs
cllefyoLNe 31EMEHTHI.
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1 - ocHoBaHue; 2 - 670K ropeniok; 3 - ropesika; 4 - ceTyaToe orpakaeHue; 5 - TeNJI0U30INPYHIOLLNIA 3KpaH

C nepedBNXXHbIMU LUTOPKaMu; 6 - ypoBHeEMeD; 7 - 3anpaBo4yHaaA eMKOCTb; 8 - BEPXHAA KPbILKa, 9 - BUHT, 10 -
wTyuep;

11, 18 - rubkume wnaHru; 12 - nameputenbHbln 6710K; 13 - Tpybka; 14 - cMOTpoBOE OKHO; 15, 19 - cTakaHbl;
16 - TpexxonoBoWn KpaH; 17 - HUWKHSAS KpbILKa

YepT.17

4.16.1.1. Habop ropenok BHYTPEHHUM ANAMETPOM 10,040’1 , 15,040’1 , 18,00*0’15 , 20,0040’15 , 25,0“ , 30,00*0’25

, 40,00”5 , 50,00*0’25 , 60,0“33 MM, BbicoTOoM (50,0+0,5) MM, TonwMHON cTeHKU 0,5 * MM, BbIMOSHEHHbIX U3
cTann mapkm 12X18H9T no NOCT 5632.

4.16.1.2. Bnok ropenok, Cay>awun ANa 3akpenneHus ropenku B paboyem nonoxxkeHuum, cbopa nponuTon
XKUOKOCTU B CTaKaH M YCTaHOBKWU CETHATOr0 Or paXk4eHus.

4.16.1.3. CeTyaToe orpaxpaeHue BbicoTom (300+2) MM n gmametTpomMm (200%£2) MM, W3roTOBNEHHOE W©3
MeTa/IINYeCKOoN CeTKN C pa3mMepom siyeek oT 0,25 oo 0,50 MM, npegHa3Ha4YeHO O/ UCKOYEHNSA BO3AENCTBUS
MOTOKOB BO3yXa MPUTOYHO-BbITSXXHOW BEHTUAALUN Ha NpoLLecc ropeHuns.

4.16.1.4. 3anpaBo4yHas eMKOCTb BbICOTON 250 MM, BHYTpPeHHUM AnaMeTpoM 45 MM, FrepMeTUYHO 3aKpbiTas
TOPLEBLIMU KPbILLKaMW, BbIMOJIHEHA W3 Hep)>XaBewLwWen CTanu U CAYyXUT ANa Noafep)XaHUs MOCTOAHHOro
YPOBHSA UCCneayeMon XUAKOCTU B ropesike. 3anosiIHeHne eMKOCTUN XUOKOCTbI0 MPOU3BOAAT Yepes oTBepcTue
B BEpPXHEN KpbllKe. 3anpaBo4yHas eMKOCTb COefuHeHa C uaMepuTesibHbIM 610KOM rmbkum wnaHrom. Mo
BMOHTMPOBAHHOM B BEPXHIOID KpPbIWKY Tpybke B 3ampaBOYHYl0 eMKOCTb MOCTyrnaeT BO3A4YyX M3 aTMocdepsbl.
KoHTposb 3a paboTom yCTaHOBKM OCYLIECTBAAKT BU3yaslbHO 4Yepe3 CMOTPOBOE OKHO MO MOCTYMJIEHUIO
My3bIPbKOB BO34yXa B 3aMpaBO4YHY0 €MKOCTb.

MpuMmedaHve - [loNycKaeTcs B KayecTBe 3arpaBO4HON €MKOCTU MPUMEHSATb CTEKMSAHHBLIA COCyd TaKux Xe
pa3MepoB.

4.16.1.5. IBOMHON TENI0U30JUPYIOLWNNA 3KPaH BbICOTOM 460 MM, WwWinpmHom 230 MM, pacnoOSIOKEHHbIN MeXxAay
6/I0KOM TrOpesiok U1 3anpaBOYHON EMKOCTbI, CHab)XeH MnepeaBMXHBIMU LWTOPKaMK, 3aKpbiBaOWMMU
OTBEPCTUE, Yepes3 KOTOPOe MPOXOAUT COEAMHUTENbHbIA LWAAHT OT HUXKHEN KPbIWKM 3anpaBOYHON €MKOCTU K
ropeJsike.

4.16.1.6. 3mMepuTenbHbI 610K Ans Nnpeobpa3oBaHNs U3MEHEHUS AaBfeHUs B BEPXHEN YacTu 3amnpaBOYHOMN
€MKOCTM, MPOMOPLNOHANBLHOrO MacCe BbIFrOpeBLUeN >XUIAKOCTWU, B 3IEKTPUYECKUN CUrHasa. 3anucb CUrHasna
OCYLLECTBJISIIOT 3/IEKTPOHHBIM MOTEHLMOMETPOM KJlacCa TOYHOCTU He Hxe 0,5, LuMpuHa AnarpaMMHON NIeHTbI

- He MeHee 250 MM. N3mepuTenbHbIn 610K [OKEH hrKCcnpoBaTb NOTEPO Macchl (2 - 107 - 1,5 10” ) KI - ¢’



o o -1
N UMETb rPagynpPoOBOYHbIN KOIMMULMEHT NPU MAaKCUMabHOM YYBCTBUTENBHOCTU He HUXe 8,5 MM - T

4.16.1.7. YCTaHOBKY clepyeT cYMTaTb MOArOTOBJIEHHOW K paboTe M COCTOSIHME MPOBEAEHUS MCMbITaHWN
yOO0BEeTBOPUTESIbHbLIM, eC/IN MoJlyYeHHOe 3HaYeHne MacCoBOW CKOPOCTU BbIFrOpaHUs CTaHOapTHOro BellecTBa

3TunaueTaTa (FTOCT 22300) Ha ropenke gnameTpoM 30 MM cocTaBnseT (296+25) - 10" kr-m* - c?
4.16.2. NpoBegeHmne ncnbiTaHnn

4.16.2.1. YcTaHaB/MBalOT COOTBETCTBUE WCCAEOYEMON >XUAKOCTW MacropTHbIM AaHHbIM. [lepen Havasiom
NCNbITaHNS XXUAKOCTb O0JKHa MMeTb TemnepaTypy (20+3) °C.

4.16.2.2. T[lpoBepslOT repMeTUYHOCTb YCTaHOBKMW, [ANSA Yero 3anoJIHAIT 3anpaBO4HY0 €eMKOCTb U
COeIMHEHHYIO C Hen ropenky AUCTUIIMPOBAaHHOW BOOOW, 3aKpbIBAlOT HaJIMBHOE OTBEpCTME BUHTOM W
BKJII0HAOT U3MEPUTENbHYIO cUCcTeMy. Ha avarpamme gosiXHa PUKCMPOBATbLCA NpaMas JIMHUA, napasniesbHas
HanpaB/iieHUIO OBUWXEHUS JieHTbl noTeHunomeTpa. OTKJIOHEHME KapeTKW MoTeHuuoMeTpa OT 3TOWN JIMHUKN
yKa3blBaeT Ha HeJOCTaTOYHY0 repMeTUYHOCTb YCTaHOBKMW, KOTOPYIO clefyeT YCTPaHUTb.

4.16.2.3. B COOTBETCTBMU C WHCTPYKLUMEN MO 3SKCrayaTauum YCTAaHOBKU OMNpenensainT rpasynmpoBOYHbLIN
KO3 PUUMEHT & 13MEpUTEsIbHON CUCTEMbI, KOTOPbLIM MpeacTaBAseT cobol OTHOWEHME OTKJIOHEHUS
MoOKa3saHun N3MepuTesnbHOro Npubopa K COOTBETCTBYIOLLLEN eMy NOTEpPe MacChl XXUAKOCTU B ropersike.

4.16.2.4. 3aNoNHAIOT 3anpaBOYHY0 €MKOCTb UCC/eAyeMON XUOKOCTbIO U NpoBepsoT paboTy yCTaHOBKU Mo
4.16.2.2. Ecnn nccnepgyemas XuaKocTb MMEET faBJieHne napa Bbille AonyCcTuMoro, HabnopatoTcs ABneHus,
nofobHble CrlyyYato HapyLweHUs repMeTUYHOCTM 3arnpaBoO4HON eMKOCTW.

4.16.2.5. OnpepensdAi0T MaCCOBYI CKOPOCTb BbIFOPaHMUA »XWUOKOCTWU, LN 4Yero COoedMHSAIT 3arnpaBo4vHYIo
€MKOCTb C FOpEeJIkoW, YyCTaHOBMB YPOBEHb XWAKOCTU B FOpEsIke Ha BbLICOTe ee cpe3a. B 3aBucmmocTu oT
MPUHATOro MeToda ornpefesneHNns CKOpoCcTU BbiropaHunsa (4.17.2 wnu 4.17.3) nNpoBOAAT 3KCMEPUMEHTbI Ha
OOHON ropefsike Wanm nocnefoBaTesiIbHO Ha ropesikax pa3’Horo AnameTpa. 3aKUrawT XUOKOCTb B ropenke
OTKPbITbIM MJlAaMEeHEM WU 3NEKTPUYECKON crnupanblo. YCTaHaBAMBAOT CeTYaTOe OorpakaeHme N BKJYaloT
pernctpupytowmin npnbop.

4.16.2.6. Ecnn npu pa3sropaHin XUAKOCTb BCKUMNAeT WKW, PaclunpsAscb, NepesnBaeTCs Yyepes Kpal ropesku,
TO HeobxoAMMO MPOM3BECTM MNaBHYIO KOPPEKTUPOBKY YPOBHA >XUAKOCTW B FOpeske, MOHU3UB €ero Ha
MUHUMaNbHOE PacCTOSHUE, MO3BONSAOLWEE YCTPAaHUTb NePeYnUC/IeHHbIe Bbille 3deKThI.

4.16.2.7. B npoToKosie UCMbITaHUA (OUKCUPYIOT JTAaMUHAPHBLIA UAN NEPEXOAHbIN PEXUM FOPEHUS XXUOKOCTW.
JNlamnHapHoe ropeHue obbl4HO HabnogaeTcsa B ropesikax AWaMeTpoM MeHee 20 MM 1 xapaKTepusyeTcs
OTCYTCTBMEM KoNlebaHUI 1 3aKpy4mBaHMA nNaamMmeHun. Nynbcupytoliee ropeHne criegyeT KBaamuumnpoBaTb Kak
nepexoaHoe.

4.16.2.8. NicnbiTaHMe NpekKpalatoT Nocje TOro, Kak perncTpmpytowmin npndop 3amMKCcMpyeT NPSIMOJSINMHENHbIN
Y4aCTOK AJINHOWN He MeHee 1/3 AnuHbl WKasnabl NOKa3aHWn pernctpupytowero npubopa.

4.16.2.9. MpoBoaAT eLle ABa NapanesibHbIX UCMbITAaHUSA Ha TOWN »Xe ropesike cornacHo 4.16.2.4-4.16.2.8.

4.16.3. OueHKa pe3y/sibTaToB
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4.16.3.1. MaccoByto CKOPOCTb BbIFOPaHUs KaXkAoro ncnbitaHns (7 ) B kr - M-" - ¢~ BbIMUCAAIOT N0 opMyie
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rAe @ - CKOPOCTb ABVXKEHUS ANArpaMMHOI IEHTbI, MM - C

& . npoekuma NpAMOAVHENHOro y4acTKa AnarpamMmMbl Ha ocb abcumuce, Mm;
d - BHYTPEHHUII ANaMeTp ropenku, MMm;

R - rpafyvpoBOYHbIA KOIPPULUEHT, MM « T ;

A7 - qpoeKumMs NPSMOJIMHENHOr0 y4acTKa AnarpaMMbl Ha 0Cb OPAMHAT, MM.
BblyncneHns npoBoasaT C TOYHOCTbIO [0 4-r0 3HaKa Nocje 3ansTon

4.16.3.2. BbluMCnalOT cpefHeapudMeTUYeckoe 3HayYeHUe CKOPOCTM BbiropaHus (7
MOJIy4YEHHbIM NPU UCAbLITAaHUN NCCNenyeMOon XULKOCTN Ha ropesike JaHHOro gnameTpa.

) No pe3ynbTaTam,

4.16.3.3. 3a CKOPOCTb BbIFOPaHMA NUCCNEaYEMON XNOKOCTN NPUHNMAOT CKOPOCTb BbIFrOpaHusa B TypbyneHTHOM
pexnme, BblYUCAAEMyto No opmyne (24).



4.16.3.4. CXxo4MMOCTb MeToAa Npu A0BEPUTESNIbHON BEPOATHOCTM 95% He fos1)KHa npesbiwaTbh 15% .
4.16.3.5. Bocnpomn3BoaAMMOCTb MeToAa Npu JOBepuTesibHON BEPOATHOCTN 95% He fo/kHa npesbiwaTb 23%.

4.16.3.6. YcnoBua n pe3synbTaTbl UCMbITAHUA PErncTpupyloT B MPOTOKose, popMa KOTOPOro npueBefeHa B
npuaoxeHun 1.

4.16.4. TpeboBaHns 6e30nacHOCTH

YCTaHOBKY A4 onpefesieHns CKOPOCTU BbIrOpPaHUsa XWAKOCTU crefyeT rnoMewaTb B BbITSXHOW wKadg. Mpu
paboTe C TOKCMYHbIMU BelLeCTBaMM HeObX0AMMO NPUMEHATb COOTBETCTBYOLWMNE NHANBUAYASIbHbIE CPeACcTBa
3awmTbl. Paboyee MecTo omepaTopa AOJ/DKHO yAOBAEeTBOpPATb TpeboBaHMsaM anekTpobesonacHoctn no MFOCT
12.1.019 n caHnTapHo-rurneHn4yecknum TpebosaHmam no NOCT 12.1.005.

4.17. MeToAbl pac4yeTa CKOPOCTU BbIFrOPaHNSA XXNOKOCTEN

4.17.1. ECnm n3BecTHbl NapaMeTpbl COCTOSAHUA NCCeayeMOon XUAKOCTN, Bxogawme B hopmynsl (14)-(23), To B
3aBUCMMOCTU OT WMEIOLNXCA [aHHbIX CKOPOCTb BbiropaHusa (# ) B noboM pexmMe ropeHunss MOXKHO
BbIYUCNTb, HE NPOBOAS 3KCNEPUMEHTaSIbHbIX UCCNe0BaHUIA, MO hopMyam:

o M
d (14)
Mow

=

d (15)

117950 M g
=

roe M - 6e3pasmMepHas CKOPOCTb BbIrOpaHUs;
B - nnHammyeckas BA3KOCTb MapoB XUAKOCTU MNpu TeMnepaType KuneHms, H-c-m = ;

-3
P - MNOTHOCTbL MAPOB XUAKOCTY MPU TEMMEPATYPE KUMEHNS, KM = M~ ;

2 1
V - KWNHEMaTMYeCcKasa BSA3KOCTb MapoB XXUAKOCTWU NpU TeMrnepaType KUMeHus, M~ - ¢ = ; ec/in BelndmHa Y He
N3BECTHA, TO €e BbINMCAISIOT Mo hopMye

L5
v =33,5-10‘8[ % ]
M

A (17)

-1
Mrp MOJIEKYTAPHaA MacCCa XUAKOCTU, KIr - MOJib

d - xapakTepHbIl pa3Mep 3epKaja ropsawei XWAKocTu, M. OnpeaenseTcs Kak KOpeHb KBaApaTHbIN U3
niaolann MNoBepXHOCTU FOpPeHus; ecqin MJoladb ropeHus MMeeT (OopMy OKPYXXHOCTU, TO XapakKTepHbIN

pa3Mep paBeH ee anameTpy. [Npu pacyeTe CKOPOCTU TypOYyNEeHTHOro ropeHnst MOXKHO MPUHSATb d =10 wm;
T TemnepaTypa KuneHmns xuakoctu, K.
[Mopsanok pacyeTa Cre4yoWmnn.

4.17.1.1. OnpenensioT peXKuM ropeHns no BennyuHe kputepus Fanunea 52 , Beiymcnsemoro no popmyne

- 3.2
Fa = gd™ fv (18)

-2
roe £ - yckopeHue cBob604HOrO NafeHns, M- C - .

4.17.1.2. B 3aBUCUMMOCTM OT pPEeXMMa FOPEHUs BbINUCAAIOT 6e3pa3MepHy0 CKOPOCTb BbiropaHus ¥ | Nns
JIAMUHapHOIr 0 peXxuma ropeHus:

3a < 3108 ; M =108745 , (19)
Ina nepexoQHoOro pexxmma ropeHus:

ecim 3-10°¢Ga< 4,8.10% , To M = ABG"E (20)



2 - ] 0,48
ecnm 4,8-10°<Ga< 3. 10" | 7o M ~167 107 48Ga™™ (21)
,D,}'IFI Typ6yﬂeHTHOFO pPeXXnMa ropeHma:

e > 31002 ; M =0114453Fa ’ (22)

_ Ming

2
rne A= 0,570+0,7735 ;  M#nr
My 1,

- MONIEeKYJIipHas Macca Kucsopoaa, Kr - Mojib

%0 - cTexnoMeTpuYecknin KoahPULIMEHT KUCIOPOaa B peakLnn ropeHus;

®F - cTeXnoMeTpryecknii KO3MMOUUNEHT XNUAKOCTY B PEAaKL N FOpeHMS.

18
MpumeyvaHue - Mpn Gu < 4,810 AN apoMaTUHecknx yrnesogoponos A = 1,45 npu £ 0,9 n A = 3,40¢ - 1,56
npu €7 0,9.

5 . 6espasMepHblii MapaMeTp, XapaKTepuUsyloLIMA MWHTEHCUBHOCTb MACCOMepeHoca, BbIYUCASEMbIA MO
dopmyne

_ (023200 r) - el - Ty)
H+ e, (T~ Tp) ) (23)

B

-1
roe Q- HM3Wasa TensoTa CropaHus XUAKocTu, KIOxX - kr = ;
Moz
- = Mo
Mpnr H6e3pa3MepHoOe 3HaYeHNe Macchbl KUCaopoaa, HeobxoaMMoro s cropaHnst 1 Kr XKngKkocTu;

¢ - n3obapHasa TenaoemMKoCTb NMPOAYKTOB ropeHus (MpMHUMaeTCs paBHOW TEMJI0OEMKOCTUN Bo3ayXa ¢ = 1), KO
-1 -1
K - K

Ty _ TeMnepaTypa OKPYy>XaloLLen cpeabl, NpuHMMaemas pasHon 293 K;

-1
H - T1ennota napoobpa3oBaHus XXUAKOCTM NPy TeMMNepaType KUNneHms, KOxX - Kr — ;

“e - cpefHss n306apHasn TENI0eMKOCTb XXUAKOCTU B MHTEpBane oT o no T,

4.17.2. Ecnu n3BeCTHbl KMHEMaTMYeCcKas BA3KOCTb Mapa WaMm MoOJIeKynasapHasa Macca WU TemnepaTypa KuneHus
nceneayemMorm  XKUAKOCTWU, TO CKOPOCTb TYpOYNeHTHOro ropeHus BbIYUCASAT € WUCMNO0JIb30BaHMEM
3KCMNepuMeHTasbHbIX AaHHbIX Mo popmye

052
m = 0,168y, =
‘PD’34 ) (24)

roe ¥n - skcnepuMMeHTaslbHOE 3HaYeHWe CKOPOCTU BbIFOPaHUS B NMEPexofHOM pexuMe ropeHus, nosyv4eHHoe
-1

no 4.16.2.5-4.16.3.2, kr - M > - ¢ ;

dy . OVaMeTp ropesiku, B KOTOPOW MOJIyYeHO 3HadeHue ™n , M. PeKoMeHOyeTCss WCMo/b30BaTb rOpesiky
anameTtpom 30 mM. Ecnm B ropenke gunameTpom 30 MM HabnogaeTcs aMUHAPHBLIA PEXUM FOpeHuns, crienyeTt
NMPUMeHsTb ropesiky bonbluero gnameTpa.

OTHoOCUTeNbHaa NOrpeLwwHoOCTb pacyeTa no dopmynam (16) n (24) He npesbiwaeT 21% .

4.17.3. ECnn He u3BeCTHbl KUHEeMaTuUYyecKas BA3KOCTb MapoB WM MOJIeKynsipHas Macca W TemnepaTypa
KUNEeHNa nccnenyemMomn XXnuoKocTu, TO OLLEeHKY CKOPOCTU BbiIFrOpaHUs NPOBOASAT B C/ieflyoLLeM nopsake.

4.17.3.1. HaxoQsaT CKOPOCTb BbIFrOpaHUSA XWUAKOCTWU B ropefsikax gumameTtpom 10, 15, 18, 20, 25 n 30 Mm
cornacHo 4.16.2.5-4.16.3.2. Nony4eHHble pe3ynbTaTbl 3aHOCAT B Tabn.14.

Tabnunua 14
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4.17.3.2. BbNUCHAIOT cpegHeapudMeTUYeckoe 3HadeHue (4 ) n pgns Bcex WCMbITAHUA, B KOTOPLIX
Habnonanocb TaMUHapHOE ropeHme.

MpnmevaHue - O6bI4HO 3Ha4veHus Pydy B YyC/oBUAX JaMWHaApPHOro ropeHuns 61M3KM MO 3HAYEHUIO WNn
MOHOTOHHO Y6bIBa}OT C yBeJind4eHueM funameTpa ropesikun. g nepexofHoro pexmMa ropeHunsa XapakKTepHOo

BO3pacTaHue 3HaveHuin %

4.17.3.3. Pe3ynbTaTbl UCNbITAHUIA, OTHOCALLNECS K NEPEXOAHOMY PeXUMy ropeHus, 3aHoCAT B Tabn. 15 B Buae
- 3 ol . 2 o

pyHkumin 5 80840y =lelmd] X X% ¢ 1ognocTbi0 A0 YeTBEpPTOro 3Haka nocae 3ansToi.

KonnyecTBo 3KCNepuMMEHTaslbHbIX TOYEK AO/MKHO ObiTb He MeHee Tpex, B MPOTUMBHOM cCJjlydae MNpOBOAAT
DOMOJIHUTESIbHbIE SKCMNEPUMEHTbI COrslacHo 4.16.2.5 - 4.16.3.2 B ropesnikax agnameTpom 6onee 30 MM.

Tabnuua 15
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BblyncnstoT no ctonbuam tabn. 15 =1 | =l =l

s

n
I=2xfin Yy=2yin
M cpefHue 3HavyeHunda / , 1 ,

]
—_
]

rae - 4ncno skcnepuMeHTalbHbIX TOYEK, OTHOCALLMNXCA K NepexogHOMY pPexnumy ropeHus.

4.17.3.4. Bol4ncnaoT napaMeTpbl € U b no hopMynam:

LI n
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n o
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o 2 -1
4.17.3.5. OnpenensioT KNHEMATUYECKYIO BA3KOCTb MapoB UccaenyeMon XXUAKoctTn (¥ ) B M~ - ¢ - no opmyne

0.5
v =577 10‘4{[(M)n 102 f’}
(27)

CKOpOCTb BbIFOPaHUSA BbIHMCAAIOT Mo dhopmMyie (24).
OTHOCUTEeNbHaa NOrpewHoCTb MeToda oueHku no nn. 4.17.3.1-4.17.3.5 - He 6onee 30% .

4.18. MeToa 3KCMNepuMMEHTasIbHOro onpeaeneHus KosagdguuneHTa ObiMoobpasoBaHUA TBeEpPAbIX BELLIECTB U
MaTepuanos

4.18.1. AnnapaTtypa

YcTaHoBKa Ansa onpepeneHns koaddguumeHta abiMoobpasoBaHusa (4epT.18) Bkao4HaeT B ceba cnepyiouiuve
3/1IEMEHTHI.
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1 - kKamepa cropaHusi; 2 - Aep)xaTenb 06pasua: 3 - OKHO U3 KBapLEBOro CTekna; 4,

7 - KnanaHbl NPOAYBKU; 5 - MPUEMHUK CBETA; 6 - KaMmepa N3MEPEHUIA; 8 - KBapLIEBOE CTEKJIO; 9 - UCTOYHUK
CBeTa;

10 - npepoxpaHnTensHaa MembpaHa; 11 - BeHTUNATOP; 12 - HanNpaBASAOLWNIA KO3blpeK; 13 - 3ananbHas
ropenka;

14 - Bknagbiw; 15 - anekTpoHarpesaTesibHasa naHesib

YepT.18

-3 3 o
4.18.1.1. Kamepa cropaHuna BMecTUMOCTbo 3 - 10 ©~ M~ , BbIMOJIHEHHAA U3 Hep)XaBelwlwen cTann. BHyTpeHHSSA
MOBEPXHOCTb KaMepbl TenaousonmpoBaHa acboCMAUTOBbBIMU MAMTaMKM TOAWMHOM 20 MM M MOKpbITa
antoMnuHneBon gonbron TonwmHon 0,2 MM. B Kamepe cropaHus yCTaHOBJIEHbl 3JleKTpoHarpesaTeslbHas
naHenb 1 gepxxaTenb o0bpa3ua. DNEeKTpOHarpeBaTeNbHYO MaHenb pasmepaMy 120x120 MM MOHTUPYIOT Ha
BEepxXHen CTeHKe Kamepbl noa yrfiom 45° K ropusoHTanu. dnekTpocnupasnb NaHesan W3roTasB/IMBaeTCsA U3
MpoBosIOKN Mapkn X20H80-H (FOCT 12766.1) anameTtpom 0,8-1,0 MM.

OepxaTtenb obpa3suya pasmepamm 100X100x20 MM KpenaT Ha ABepLe Kamepbl cropaHusa. B pepxxaTene
yCTaHOBJIeH BKNadbllw M3 acbocmnmTa pasmepamm 92X92x20 MM, B LLEeHTpe KOTOPOro mmeeTcs yriaybneHune
0N pasMeLleHnsa nofoykm ¢ obpasuom (yrnybneHue Bo BKAaablwe JOKHO ObITb TakuM, 4Tobbl Harpesaemas
noBepxHOCTb obpa3ua Haxo4uack Ha paccToAHMM 60 MM OT 37IeKTpOHarpeBaTesIbHON MaHenn).

Han nepxaTenem obpa3ua yCTaHOB/EHa 3amaJlibHas ra3oBas ropeska, npeacrasnsiowas cobon Tpybky um3
Hep>XaBelLen cTann BHyTpeHHUM gnameTpom 1,5-2,0 mm.

B kamepe cropaHusa MMelTCA BepxHee N HMxXHee oTBepcTus cedvyeHmem 30 x 160 MM, coepuHsaowme ee C
KaMepomn nusmepeHunmn.

4.18.1.2. Kamepa nsmepeHunn pasmepamm 800x800x800 MM, M3roTOBNEHHANA U3 HEPXKABEIOLLEN CTaan, UMeeT B
BEepxXHen CTeHKe OTBepCTUs AJ19 BO3BPATHOrO KjianaHa npoAyBKU, NCTOYHUKA CBeTa U npefoxpaHuUTesibHOM

y . -1 y
MeMbpaHbl. Ha 60KOBOW CTEHKe KaMepbl YCTAHOBJIEH BEHTUASTOP C YacTOTOW BpalleHnsa 5 ¢ . Ha nepenHen
CTEHKe KaMepbl MMeeTCs [Bepua C YMJIOTHEHWEM W3 MSFKOW pPe3uHbl Mo nepuMeTpy. B AHulie Kamepsl
LOJKHbI 6bITb OTBEPCTUS AJ19 NMPUEMHUKA CBETa M BO3BPATHOIO KjanaHa NpoayBKMU.

4.18.1.3. doTOMETpPMYECKasa cucTeMa, COCTOALLAA U3 NCTOYHUKA N NpUeMHUKa ceeTa. ICTOYHUK cBeTa (rennm-
HEOHOBbIN Nla3ep MOWHOCTbIO 2-5 MBT) KpensaAT Ha BEpPXHEN CTeHKe KaMepbl M3MepeHWUn, NMPUeMHUK CBeTa
(poToomon) pacnonoXeH B gHUWeE Kamepbl. Mexay WCTOYHUKOM CBeTa W KaMepoum u3MepeHun
yCTaHaBAMBAIOT 3alWNTHOE KBapLEeBoe CTEKJIO, HarpeBaemMoe 31IeKTpoCnnpasabio o TemnepaTypbl 120-140 °C.

doToOMeTpuyeckana cuctemMa [oJhKHa obecrnevymBaTb M3MEpPEHME CBETOBOro NoToka B paboyeM AmanasoHe
cBeTonponyckaHms oT 2 Ao 90% C norpeLwHocTbo He 6bonee 10%.

4.18.2. Noprotoeka obpasuos

4.18.2.1. Ona wcnbiTaHmin rotoeaT 10-15 obpa3uoB uccnegyemoro Martepuana pasmepom 40X40 MM un
hakTMHeCcKon TOLWMNHON, HO He Bonee 10 MM (A58 06pa3LL0OB MEHOMIACTOB AOMNYCKaeTCs ToAwmHa Ao 15 mm).
JlakoKpaco4Hble N MEHOYHbIE MOKPbLITUSA UCMbLITLIBAOT HAHECEHHbIMU Ha Ty XKe OCHOBY, KOTOpas MNpUHATa B



peasibHOM KOHCTpyKUuu. Ecnm obnacTb NPMMEHEHUs NakoB M KPacOK HeW3BeCTHa, TO WX WCMbITbIBAOT
HaHEeCEHHbIMWN Ha asIlOMUHMEBYIO DONbLIY TONWMWHOK 0,2 MM.

4.18.2.2. NoaroToBfieHHble obpasubl Nepen UCMbITAHUSAMU BblAEpPXXMBAOT Npu TemnepaTtype (20+2) °C He
MeHee 48 4, 3aTeM B3BeLIMBAlOT C MOrpewHocTblo He 6osee 0,01 r. O6bpa3ubl OOJ/IKHbI XapaKTepu3oBaTb
CpefHVe CBOWCTBa UCCaegyemMoro matepuana.

4.18.2.3. MNMpoBepKy pexumoB paboTbl YyCTAaHOBKN MPOBOAAT C MOMOLLbIO CTaHgapTHoro obpasua, onucaHue
KOTOPOro nNprMBeaeHo B npuioxeHun 9. Mpu 3ToM 3HavYeHna KoagdunumneHTa abiMoobpasoBaHus (Dm ) LOJHKHO
6bITb B Npenenax:

0 -1

pexunm TneHna (6es nHuymnupyoLwero ninamMmeHn) ~= = (360+20) m:okr?

Dm

pPEeXUM ropeHns (C MHULNNPYIOWNM NAaMeHeM) =(120+8) M~ - kr

4.18.3. NpoBefeHmne ncnbiTaHnn

4.18.3.1. WUcnbiITaHne o6pa3uoB MPOBOASAT B ABYX PEXMMaX: B peXuMe TJEHUS U B pexume ropeHus ¢
NCMONIb30BaHUEM ra3oBoM ropenku (AnnHa nnameHun ropenku 10-15 mm).

4.18.3.2. BkaloY4aloT 3/1eKTponnuTaHNE YCTaHOBKM B TAaKOM pe)xume, 4Tobbl MJIOTHOCTb TErnJioBOro MNoToKa,

-2
nagatollero Ha obpaseu, cocTaBnsnaa 35 KBT - M~ . KOHTpoAMPYOT MAOTHOCTL Najatolero TenjaoBoro noToka
C MOMOLLIbIO TerJionpueMHnKa Turna FopZioHa C NMorpeLwHocTbLo He bonee 8%.

4.18.3.3. BKto4YaoT UCTOYHUK U MPUEMHUNK CBETa. YCTaHaBAMBAIOT Ha4asibHOEe 3HAaYeHMe CBETONponyCcKaHus,
COOTBETCTBYIOLLEE BEPXHEMY Mpeaesly U3MepeHuin peructpupyoLiero npnbopa v npuHnMaemomy 3a 100%.

4.18.3.4. MNoAroToBfieHHbIM obpa3el, MoOMeLlaloT B JIOAOYKY U3 HepxKaBewuwel ctann. OTKpbIBalOT ABepuy
Kamepbl cropaHust 1 6e3 3a4epXXKu yCTaHaBJIMBAOT JIOA0YKY C 06pa3LoM B Aep)KaTesb, Nocse Yero Asepuy
3aKpbIBaloOT.

4.18.3.5. icnblTaHMe NpeKkpawaT NPy 4OCTUXKEHUN MUHUMAJIbHOMO 3HAYEeHUS CBETOMNPOMYyCKaHus.

B cnyyae Korpa MMHMMasIbHOE 3Ha4YeHMe CBETOMPOMNyCKaHWsA BbIXOAUT 3a npefensl paboyero AnanasoHa wuau
HaxoAWTCs BOBAM3M ero rpaHuL, AOMYCKaeTCs yMeHblaTb AJIMHY MNYyTW Jsyda cBeTa (pacCcTosiHMe MexAay
WUCTOYHUKOM U NMPUEMHUKOM cBeTa) Nnbo nameHsTb pasMepsbl obpasLa.

Mpwn NCMNbITaHNAX B pexume TneHuma o6pa3|_|,b| He [OO0JDKHbl CaMOBOCMJIlaMeHATbCA. B cny4ae

-2
camoBocCnJlameHeHUss obpasua nocnenyowme WUCAbITAaHUA MPOBOAAT MNPM YMEHbLIEHHOM Ha 5 KBT * M

3HAYeHUN MIOTHOCTWU TEMJIOBOro MoToKa. MMJIOTHOCTb TEMJIOBOrO MOTOKA CHMXKAT [0 Tex Mop, Nnoka He
NpeKpaTUTCs caMoBoCMJlaMeHeHne obpa3Lia BO BPEMS UCTbITaHMS.

4.18.3.6. M0 OKOHYaHWUM WCMNbITAHUA NOAOYKY C OCTaTkamMu obpasua BbIHUMAT W3 KaMepbl CropaHus.
YCTaHOBKY BEHTWAUPYIOT B TevyeHue 3-5 MUH, HO He MeHee 4yeM TpebyeTcs AN AOCTUXKEHUS MCXOLHOrO
3HaYeHWsi CBETOMNPOMNYCKaHUsA B KaMepe U3MepeHui.

MpumevyaHune - B csiyyae Korga He AOCTUraeTcsa HavasibHOe 3Ha4YeHne CBeTOMponyCcKaHUs, 3alluTHbIe CcTekna
q)OTOMETpI/I‘-IeCKOVI CncTeMbl NPOTUPAOT TaMMOHOM U3 MSAMKOW TKaHW, cflierka CMOYEHHbIM 3TUJI0BbIM CnnpTOM.

4.18.3.7. B Ka)KOOM peXxuMe UCMbITbIBAOT N0 NATb 06pa3LoB.
4.18.4. OueHKa pe3ysibTaToB

4.18.4.1. KoachpuumeHT gbiMmoobpa3oBaHUS (Dm )BM' - KM BbIMUCASIOT MO dopmyne

LA

’

D

m

roe ¥ - BMecTUMoCTb KaMepbl U3MepeHns, M° ;
L - nnvHa nyTu nyya ceeTa B 3a4bIMIEHHON cpeae, M;
™ - Macca obpa3sua, Kr;

T Train - COOTBETCTBEHHO 3Ha4YeHUA Ha4aJIbHOro 1 KOHEYHOIro ceeTonponyckaHu4, %.

4.18.4.2. [Ona KaXAoro pexmma WUCnbiTaHUN onpefensanT KoddgdunumeHT aObimoobpa3oBaHUMA Kak
cpenHeapugmMeTnyeckoe rno pesynbTaTaM NaTN NCNbITaHUN.



3a KO3 pnuneHT ﬂ,blMOOﬁpaBOBaHVIH nccnengyemoro  Matepuana NMPUHNMalOT fbonbluee 3Ha4vYeHue
Ko3hpuumeHTa ,D,bIMOO6pa3OBaHVI$I, BblHNCJIEHHOE ON1A ABYX PEXWNMOB UCTMbITaHUA.

4.18.4.3. CxoQnMOCTb M BOCMPOM3BOAMMOCTb MeToda Mpu AOBEPUTESIbHON BEPOSATHOCTU 95% He AOoJsKHa
npesbiwaTb 15%.

4.18.4.4. YcnoBua 1 pesynbTaTbl UCMbITAHUA PErucTpupyloT B MNPOTOKoNe, hopMa KOTOPOro npmueepeHa B
npunoxeHumn 1.

4.18.5. TpeboBaHus 6e30nacHOCTH

YCTaHOBKY 01 onpeneneHus KosdgguumeHTa abimoobpa3oBaHMsa HeE0bX04MMO MOMELLATb B BbITSXKHON LWKad.
Paboyee mecTo onepaTopa AO/KHO yAOBAETBOPATb TpeboBaHUaM anekTpobesonacHocTn rno NOCT 12.1.019 n
CaHUTapHoO-rnrneHnyYecknm TpebosaHmsam no NOCT 12.1.005.

4.19. MeToA4 3KCNepMMeHTaNbHOro onpeaesneHns NHAEKCa pacnpocTpaHeHnsa naaMmeHn
4.19.1. AnnapaTypa

YcTaHoOBKa O/ onpefeneHns UHaeKca pacnpocTpaHeHus niameHu (4epT.19) BkJoYaeT B ceba crneaywouwme
3/1IEMEHTHI.

1 - cTOMKa; 2 - aNeKTpn4eckas pagmaunoHHas naHenb; 3 - pamMmka gep>xatens obpasua;
4 - BbITSAXXHOW 30HT; 5 - 3ananbHasn ropesika
YepT.19

4.19.1.1 2nekTpu4eckas pagvauMoHHas MnaHenb, COCTOALLAA M3 KepaMUYeCKoM MAUTbl, B Ma3bl KOTOPOW
yJI0XKeHbl CcAupann u3 MNpOBOJIOKM Mapku X20H80-H. MapameTpbl cnupanen (ouamMeTp, LWar HaMOTKW,
3/1IeKTpuYecKoe ConpoTmUBAEHNE) AO/HKHbI ObITb TakMMK, 4TOBbI NPV paBHOMEPHOM pacrpenesieHnn crnmpanen
MO MOBEPXHOCTM KepaMMYeCcKOW nNAnTbl CyMMapHasa notpebnsemas MOLIHOCTb He npeBbiwana 8 kBT.
Kepamuyeckas nauTa 3akperjieHa B TenJo3JIeKTPoM30JIMPOBaHHOM Kopnyce, MMellweM OTBepcTus AOns
KpensieHns K CcTonke npubopa M KONOAKY MOAKJIOYEHUS 3SNEKTPUYECKOro nuTaHuA. Onsg yBennveHus
MOLLHOCTU MH(PaAKPACHOr0o M3NyYeHUS N YMEHbLUEHUS BJINAHUA MOTOKOB BO3AyXa MNepen KepaMuyeckou
MANTON YCTaHOB/IEHA CeTKa U3 XKapornpo4YHON CTasnu.

4.19.1.2. OepxxaTtenb obpasua, COCTOAWMN U3 MOACTAaBKM U pPaMKU. PaMKy 3akpennsioT Ha MOACTaBKe Tak,
4yTOoOblI MNOCKOCTb Obpa3ua MaTepuana, YCTaHOBJIEHHOro B Hel, Oblna HakioHeHa nopg yraom 30° oT
BepTMKaaM B CTOPOHY paAvauMoHHON naHenn. JepxaTenb obpa3uya yCcTaHaBAMBAOT Tak, 4Tobbl paccTosHmne
OT Kpasa obpasua, orpaHNYEHHOro PpaMKoW, A0 CETKN pagnauMoHHON NaHenn coctasnsano 70 mm.

BokoBasi MOBEPXHOCTb PaMKM MMEET KOHTPOJIbHbIE AeNieHUs Yyepes3 Kaxable (30 1) MM, NMpoOHyMepoBaHHbIE
OT HYNEeBOro A0 AEBSATOrO.

4.19.1.3. BbITS>)KHOM 30HT pa3Mepamu 360x360x700 MM, yCTaHOBNEHHLIA Hah AepxaTeneMm obpasua, CAyXuT
ana cbopa v yaaneHusa npoayKToOB ropeHus.

4.19.1.4. TepmoaneKkTpuyecknin npeobpasoBaTenb ANaMeTpoM anekTponos 0,5 MM ona 3amMepa TeMrepaTypbl
NPOAYKTOB FOPEHMNS B LLleHTpe Ce4YeHUs CyXEHHON 4YaCTU BbITAXXHOIMO 30HTA.



4.19.1.5. 3ananbHas ropesfika, yCTaHOBMEHHas nNepen paAvalUWOHHOW MaHenbld TakuM obpa3om, 4YTOObI
paccTosiHue OT TpybKu ropenkm, HaxoAsWencs HanpoTUB CepenuHbl HYNEeBOro y4acTKa, OO MOBEPXHOCTU
ncnbiTbiBaeMoro obpasua coctasnsano (8+1) MM, a ocm NATU OTBEPCTUN BbIIN OPUEHTUPOBaHbLI MO HOPMaNM K
nosepxHocTn obpasua. Ona crtabunmsaumm 3anajbHOro MJjaMeHW ropesika MMeeT OOHOC/OMHbIA 4exosa n3
MeTalsIN4eCKon CeTKMN.

B nono>xeHunn "KOHTPOSb" ropesnky BbIBOASAT 3a Kpall paMKu.

4.19.1.6. ok NUTaHUA, COCTOAWMA N3 ABYX PEryaaTOpPOB HaNps»XeHUs ¢ MakCMMasibHbIM TOKOM Harpys3kun He
MeHee 20 A v perynmpyeMbiM BbIXOOHbIM Harps>xeHnem oT 0 go 240 B.

4.19.1.7. CekyHAooMep C NOrpeLHoCcTbo u3MmepeHuns He bonee 1 c.
4.19.2. NoAroTtoBKa K NUCMbITaHNAM

4.19.2.1. Ona wvcnbiTaHWA roToBAT 5 obpa3uoB uccaenayeMoro MaTepuana AAMHOM (320£2) MM, WWPUHON
(140£2) MM, hbakTn4eckom TONWMHOW, HO He Bonee 20 MM. OTAenNOYHbIE U 06INLOBOYHBIE MaTepuanbl, a
TaKk>Xe JIaKOKpPaCO4YHble W MJIEHOYHbIE MOKPLITUSA WUCMbITHIBAIOT HaHECEHHbIMW Ha Ty >Ke OCHOBY, KOoTopas
MPUHATa B peasbHON KOHCTPYKLUN.

4.19.2.2. O6pa3ubl KOHAULMOHMPYIOT B NabopaTopHbIX YCAOBUAX He MeHee 48 4. OHWM  [OJKHbI
XapakTepun3oBaTb CpeHne CBOMCTBa UccaeayeMmoro Mmatepuana.

4.19.2.3. PerynmpyloT pacxof rasa 4epes3 3anajlbHyl0 ra3oBYl ropesky Takum obpa3om, 4T0bbl BbICOTa
A3bIYKOB MNaMeHn cocTasnana (11+2) mm. lNocne 4Yero 3anajbHYIO FOpPesiKy BbIKOYAT U MNepeBoAsAT B
MoJioXKeHne "KOHTpOoJIbL".

4.19.2.4. YcTaHaBAMBalOT nepen pagnauMoHHOW NaHenbto B pabodee nonoxxkeHue pepxatenb obpasua ¢

3aKpenaeHHon acboueMeHTHOM MANTOW, B MNEPBOM KOHTPOJIbHOM OTBEPCTUM KOTOPOWM HaAxXoOUTCA AaT4yuK

TEenJsIoBOro noToka.

4.19.2.5. HarpeBaloT paavaunOHHYIO MaHenb, obecneymBas MJOTHOCTbL TEMJIOBOrO MNOTOKa B CTaLMOHApPHOM
. . -2

pexxnMme A5 MepBON KOHTPOSbHON TOYKM (32 +£3) KBT - M ~ . MAOTHOCTb TEMJIOBOro NMOTOKa KOHTPOJINPYIOT

JaT4ynkom Tnna FopaoHa C NorpewHocTbio He bonee £8%.

MpnmevaHue - CynTaloT, 4TO paanaunMoHHaA MaHeJ1b Bbllljla Ha CTaLI,VIOHaprII?I pPeXxum, ecsin nokKasaHusA
OaT4ynKa TenaoBOro NoToka AOCTUraloT 3a4aHHON BENUYNHBI N OCTAOTCA HEM3MEHHbLIMUK B Te4YeHne 15 MuH.

4.19.2.6. [lepecTaHOBKOM JaTyMka B cCaefylolUiMe KOHTPOJibHble O0TBepCcTUus acboueMeHTHOW nAUThI

perncTpupyoT npoduib NajaloLllero TenJoBoro NoToka BAOJIb NOBEPXHOCTU obpa3ua. Bo BTopon 1 TpeTben
-2

TOYKax OH OoJIXKeH BbITb paBeH cOOTBETCTBEHHO (20 £3) n (12,0£1,5) KBT * M

4,19.2.7. Tl0o OKOHYaHMW 3aMepoB YPOBHEW TEerJoBblIX MOTOKOB JaTYUK CHUMAKT W NOPUCTYynawT K

onpeneneHnio TEmioBoro KoadduumeHTa ycTaHoBku (F ), xapakTepusyiowero KonW4ecTBo Tenna,
noABOAMMOro K NMOBEPXHOCTU obpasua B eANHULY BPEMEHU U HeobXoAMMOro AN MOBbILIEHWS TeMnepaTypsl
AbIMOBbIX ra3oB Ha 1 °C. [1ns 3Toro nepen ac6oueMeHTHON NIMTOM YyCTaHABAUBAIOT LLLENEBYO KalnbpoBoYHYyt0
rasoByto ropesnky. MepeeoasaT B paboyee NosoXKeHne 1 BKIOHAOT 3anasbHy0 ra30BYl0 Fropesky, perucTpupys

yepe3 15 MUH ropeHuns TemnepaTtypy (ID ) B BbITS)KHOM 30HTE. 3aTeM 3aXKUraloT LWeNeBy KaanbpoBOYHYIO
ropenky, peryampys nogady rasa c pacxogom (0,030+0,001) n - c’. Yepe3 10 MUH ropeHuns perncTpupyroT
TemnepaTypy (%) B BLITA>)KHOM 30HTe.

Tennoson KO3(PPULMEHT YCTaHOBKM (ﬁ ) BBIYUCAAOT NO hopmMmyne

_ g¢
i —ip , (29)

-1
roe q. yaesnbHada TensioTa cropaHuda rasa, kIx - n -~ ;

o -1
Q. pacxopn rasa 3ananbHoOW ropeskuy, n - c

B KayecTBe TernsioBoro Koag@uumeHTa YCTAaHOBKM MNPUHUMAIOT cpefHeapudpMeTnyeckoe pesybTaToB MNATU
KaJ'IVIGDOBO‘-IHbIX ncnbITaHUNA.

4.19.2.8. MpoBepKy pexmmoB paboTbl YCTAaHOBKM MPOBOAAT C MOMOWbIO CTaHAapTHoro obpasua, onncaHue
KOTOPOro npmBeneHo B npuaoxeHun 10. IHAeKC pacnpocTpaHeHns niaMeHn cCTaHgapTHOro obpasua nosKeH
6bITb 18,4+1,5.

4.19.3. NpoBeneHmne ncnbiTaHNn



4.19.3.1. MNepen npoBefeHNEM Ka)KAOro UCMbITAaHUSA KOHTPOJIMPYIOT MAOTHOCTb TEMNJI0BOrO NOTOKa B NepBon
KOHTPOJIbHOM TOo4YKe no 4.19.2.3-4.19.2.5.

4.19.3.2. MoAroToBNEHHbLIN K WCNbITaHMAM ob6pa3el MaTepuana yCTaHaBAMBAlOT B [Oep)XaTesb U Ha
MOBEPXHOCTb obpa3ua HaHOCAT pUCKK € warom (30+£1) mm.

MpumedaHne - MaTepuanbl TONWUHON MeHee 10 MM UCMbLITLIBAKOT C MOAJIOXKKON M3 acboueMeHTHOW MAnNTbI
pa3mepamn (320X140x10) mm.

4.19.3.3. 3axuratoT 3anaJibHyl0 Fropesiky u nepeBoasT ee B paboyee NosnoxeHune.

4.19.3.4. 3aMeHAT AepxxaTenb obpasua, UCNOob3yeMbIN A1 KOHTPOJIS TEMJIOBbIX MOTOKOB, Ha Aep>XaTesb C
nccnenyembiM obpasLom 3a BpeMs He 6onee 30 c.

4.19.3.5. WNcnblTaHne OnnTCA OO0 MOMEHTa MpeKpalleHUs pacrpoCcTpaHeHUs rMJjaMeHu Mo MOBEPXHOCTU
obpasua. B npouecce ncneiTaHNs onpeaensioT:

BpeMs OT Havasia UCMbITaHUA 10 MOMEHTa NPOXOXKAEHMSA (DPOHTOM MAAaMEHU HYNeBOW OTMETKN U, ¢;

BPeMS NMPOXOXKAEeHUS (POHTOM MaaMeHu ¢ -ro yyacTKa NoBepxHocTM obpasua (f =1,2,...9) 77, ¢

paccToaHve { , Ha KOTOpoe PacNPOCTPAHUIICS (POHT MNAAMEHU, MM;
MaKCHMasibHYI0 TEMMepaTypy AbIMOBbIX ra3os m= °C;

BPeMs OT Ha4yana UCMbITaHUS 00 JOCTUXKEHUS MaKCMMasbHOM TeMnepaTypbl ‘M | ¢
4.19.4. OueHka pe3y/ibTaToB

4.19.4.1. Onda kaxgoro obpasua BbIHNCAAT MHOEKC pacnpocTpaHeHus naameru (1) no popmyne

0,5

n
1| (T - (0T

! i=1T;

, (30)
roe 0,0115 - pa3mepHbIn KOIPPULNEHT, BT ;

o« -1
0,2 - pa3MepHbIN KOIPPULMNEHT, C * MM

CpenoHeapudmMeTnyeckoe 3HAYEeHMEe WHAEeKCa MSATU  WUCMAbITaHHbIX 00pa3yuoB MPUHUMAKOT 3a WHAEKC
pacnpocTpaHeHus NJaMeHn NccneayemMmoro MmaTepmana.

4.19.4.2. CXxoQonMOCTb M BOCMPOM3BOANUMOCTb MeToha Mpu AOBEpPUTENIbHON BEpPOSATHOCTU 95% He AoJsIKHa
npesbiwaTb 25%.

4.19.4.3. YcnoBua v pesynbTaTbl UCMbITAaHUA PErucTpupyroT B NMPOTOKone, (hopMa KOTOPOro npuveeaeHa B
npunoxeHun 1.

4.19.5. TpeboBaHusa 6e3o0nacHOCTH

Bo BpemMs wuCMbITaHUA MaTEpUasoB U TapUPOBKU YCTAHOBKU clleayeT BKJOYATb MNPUHYOUTENbHYIO
-1

BEHTUMALMIO MOMELLEHUS, MPU 3TOM CKOPOCTb BO3AYLIHOrO MOTOKa He [oJikHa 6biTe 6onee 0,35 M - ¢
Pabo4yee mecTo onepaTopa AO/MHKHO yOOBAETBOPATb TpeboBaHnaM anekTpobesonacHocTn no NOCT 12.1.019 n

CaHUTapHO-rurneHnvyeckmm TpebosaHmsam no FOCT 12.1.005.

4.20. MeTof 3KCNepuUMeHTaNbHOro onpeaesieHns nokasaTens TOKCUYHOCTU MPOAYKTOB FrOPeHUs NoJIMMEpPHbIX
MaTepunanoB

4.20.1. AnnapaTypa

YcTaHoOBKa A1 onpeesieHnsa nokasaTtens TOKCUYHOCTHY (4epT.20) BkoYaeT B ceba cieayowmne 31eMeHThbl.



i

ag

o gy,

2ag... (700

!
1 - KaMepa cropaHus; 2 - gep>xatesb obpasua; 3 - aleKTpoHarpeBaTeNbHbIN U3NyYaTenb; 4 - 3aCJIOHKU;
5, 18 - nepexogHble pykKaBa; 6 - CTaLMOHAPHAs CeKLMSA SKCMO3ULMOHHON KamMepsbl; 7 - ABepLUa npeiKkaMepsl;
8 - NoABMXXHAA CeKLUS 3KCNO3ULMOHHON Kamepsbl; 9, 15 - wiTtyuepsl; 10 - TepMmoMeTp;

11 - KNeTKa A1 NoAO0MNbITHbLIX XXMBOTHbLIX; 12 - NnpeakamMepa; 13 - npefoxpaHuTenbHasa meMbpaHa; 14 -
BEHTUNATOP;

16 - pe3suHoBas nNpoknanka; 17 - knanaH nNpoayBsKun

YepT.20

4.20.1.1. Kamepa cropaHus BMeCTUMOCTbIO 3 - 107 M* , coefvHeHHas C SKCMO3ULMOHHOM Kamepon
nepexogHbIM1M pyKaBamu, BbINOJIHEHA W3 JIMCTOBOW HepXKaBewwen ctaan TonawmHon (2,0£0,1) wmm.
BHyTpeHHSIS MOBEPXHOCTb KaMepbl CropaHus M3oaupoBaHa acbouemMeHTHbIMU NaMTaMmu ToawwuHon 20 mMm. B
KaMepe YCTaHOB/NIEH 3KPaHUPOBAHHbLIA 3NeKTpoHarpeBaTesibHbIA K3syYaTesnb pasMmepaMmm 120x120 MM un
nepxaTtenb obpasua pasmepamm 120x120x25 mMm. U3nyvaTenbs npencrtaBnsieT cobol HarpeBaTesIbHYHO
cnupajb, pasMeleHHyio B Tpybkax W13 KBapueBOro CTeKSla U PacrnosioKEHHYI0 nepen CTajibHbIM
MoJSIMPOBaHHLIM OTpa)kaTeneM C BoAAHbIM oxnakaeHueMm. OH 3aKpernsieH Ha BepxHen CTeHKe Kamepbl noj
yrnom 45° K ropmsoHTanu. Cnupanb nsnydatens conpotusnieHuem (22,0+x0,1) Om n3rotossieHa 13 MpPoOBOJIOKN
Mapkn X20H80-H (FOCT 12766.1) gnametpom (0,9+0,1) MM. DneKTponuUTaHUE WU3NyYaTensa peryampylT C
MOMOLLbIO TPaHCHOPMATOPa U KOHTPOJIMPYIOT MO MOKa3aHUsM BOJIbTMETPa C MOrpeLHoCcTbio He 6onee 0,5 B.

OepxaTenb obpa3ua BbIMOJHEH B BUAE METa/IMH4ECKOM PaMKKU, B KOTOpPOW 3akpernsieH acboueMeHTHbIN
noafoH. MogaoH mnmeet yrnybneHne onsd pasMelleHns BKaaAblwa ¢ obpa3uoM MaTepuana. HarpeBaemas
MOBEPXHOCTb oObpa3ua M MOBEPXHOCTb 3JIEKTPOHArpeBaTe/IbHOro M3sydyaTens napajiesbHbl, pacCTosHME
MeXXOy HUMWN paBHO 60 MM.

Ha 60koBOI CcTeHKe KaMepbl CropaHna MMeeTca OKHO U3 KBapLUEBOro Cctekna gnsa HabnogeHns 3a O6paBLI,OM
npun NCrnblTaHUAX.

Ha BbixoZe M3 KaMepbl CropaHnsa pasMeLleHbl 3aC/IOHKU BEePXHEro U HMXXHEro nepexoAHbiX pykaBoB. OunHa
BepxHero pykasa 250 MM, HMXXHero - 180 MM, NpoxodHble Ce4eHUs pPyKaBOB COOTBETCTBEHHO 160X40 MM 1
160X30 MM. BHyTpeHHSS MOBEPXHOCTb BEPXHEro NepexonHOro pykaBa Takxe obnmuoBaHa acboLeMeHTHbIMU
nantTamu.

4.20.1.2. DKCNO3ULUMNOHHaA Kamepa, CocToslwas W3 CTauMoOHApPHOW M NOABWXXHOW cekuuin. o nepumeTpy
CTaUMOHaAPHON CEKLNMN NMMeeTCsa Na3 A1a Ha4yBHOW pe3nHOBOM NPOKaaku ¢ pabo4ynm gaBrieHNEM He MeHee 6
MMa. B BepxHeln 4acTu KaMepbl HAX0ANTCSA YETbIPEXJIONACTHbLIA BEHTUISATOP NepeMellnBaHns gnameTpom 150

o -1 o o
MM C 4acToTol BpalleHuss 5 ¢ = . Ha 6okoBOI CTeHKe yCTaHOBJIEH KJjlanaH NpoayBKW. Ha TopLEeBOW CTeHKe
NMOABUXHOW CEKLMM 3aKpernJieHbl NpefoxpaHuTenbHas MeMbpaHa, npefkaMepa, WTyuepbl 418 NoAKIloYeHus
rasoaHanM3aTopoB, TEPMOMETP A/ M3MepeHus TemrepaTypbl B HUXKHEN 4acTu Kamepbl. [epemMelieHue

MOABU>XXHOW CEKLUW MO3BOJISIET N3MEHATb 06beM 3KCMO3nLMOHHON Kamepbl oT 0,1 no 0,2 (VR

4.20.1.3. NMpeakamepa o6beMoMm 0,015 M* , 060pyAOBaHHAA HAPYXKXHOW N BHYTPEHHEl ABepLaMmn 1 CMOTPOBbLIM
OKHOM.



4.20.1.4. BopooxnakaaeMblin gatymk Tuna NopaoHa ®OA-013 n peructpupyrowmnii npmbop tnna A 565-001-06
C Agnana3oHoMm m3MmepeHurn oT 0 go 100 MB gna KOHTPOSSA MJIOTHOCTW TEMJIOBOro MoTOKa. lorpewHocTb
M3MepeHns NAOTHOCTU TeNJI0OBOro NoToka He Aos/kHa bbiTh 6onee +8%.

4.20.1.5. [Ona HenpepbIBHOr0 KOHTPOJSA COCTaBa ra3oBO34YLIHOW cpedbl B 3KCMNO3ULWUOHHOW KaMmepe
NCMONb3YIOT ra3oaHanmsaTopbl okcupa yrnepoda (FTMAM-5M ¢ pgunanasoHom wusmepeHun oT 0 go 1%,
OONYCTUMON MOrpeLwHocTblo £2%), anokcupa yrnepoga (FTMAM-5M ¢ gnana3oHoM maMepeHuinn ot 0 o 5%,
OONYCTUMON NorpewwHocTbld +2%) u kucnopoga (MH 5130-1 ¢ gwana3oHoMm usmepeHun ot 0 o 21%,
[0MNyCTUMOM NOrPeLlHOCTbIO +2%).

4.20.1.6. TepmomeTp nabopaTopHbin nwboro Tuna C AunanasoHoMm wusmepeHmn ot 0 pgo 100 °C, c
norpewwHocTbio He bonee 1 °C.

4.20.2. NoaroToBKa K UCMbITaHUAM

4.20.2.1. Tlpn Hanagke YCTaHOBKM cCJiefayeT onpenesnTb MNapamMeTpbl HaMNpsa>XeHus Ha cnvpanu
3/IeKTPOHArpeBaTesibHOr0 M3sly4yaTens, Mnpu KOTOpbiX o06ecneymBaloTCA 3afaHHble YPOBHW MJIOTHOCTU
TEenj0BOro noToka. [na naMepeHus BeNMYMHbl NMajatoLllero TEernsioBOro rnoToka BOAOOXJAaXXAAEMbIN AaTHUK
@®OA-013 3akpennsflOT Ha UEeHTpaJbHOM Yy4YacTke gepxxaTtensd obpasua. W3mepenHmsa npoBogaT npwu
repMeTM3MpPoOBaAHHON 3KCMO3ULIMOHHON KaMepe U OTKPbITbIX 3ac/lIoOHKax nepexoAHbiXx pykasos. [lo

pe3synbTaTaM U3MEPEHU CTPOAT rpamk 3aBUCMMOCTU MAOTHOCTWU Mafalollero TensoBoro noToka (<) or
HanNpPs>XeHUsA Ha CNUpaan 3N1eKTpoHarpeBaTENbHOr0O N3lyvaTens.

4.20.2.2. Tlo BennynHe NAOTHOCTU TEMNJIOBOIro NOTOKa onpefesifAioT 3Ha4YeHne TemMmnepaTypbl UCMbITAaHUSA (‘zm ),
COOTBETCTBYIOLLEE TeMnepaType HarpeBaeMoOM TMOBEPXHOCTU KOHTPOJIbHOrO (Heroptodero) obpasua u3

I

acbouemeHTa. [1na onpeaeneHnsa “* 1cnofb3yloT AaHHble, NpuBeAeHHbIe B Tabn. 16.

Tabnuua 16

€ kBT -Mm*|10,0|13,5/18,0/23,0[28,0(32,5(38,0(44,0|52,5|65,0
e oc |300(350(400(450(500(550|600|650|700|750

4.20.2.3. YCTaHOBKY chnegyeT cYMTaTb rOTOBOM K WCMAbITAaHMAM MaTepuanoB, €CAN MNpU KOHTPOJILHON
rnpoeepke:

3Ha4YeHna nNAOTHOCTWM Nadatollero TerJioBoro rnMoTokKa COOTBETCTBYHOT YCTaHOBJIEHHbIM 3Ha4YeHUuaAM
HaMpAaXXeHna Ha cnupannm 3JIEKTPOHarpeBaTeJZIbHOIro n3ny4daTtend,

BbIxon, CO B yC/OBUAX TEPMOOKUCIUTENIbHOrO pPa3sioXKeHUs MOPOLIKOBOM uesnonosbl (ppakuma 0,25-0,75)

o -2

Maccon 2,5 r npu TemnepaTtype ncnoltaHma 450 °C (NAOTHOCTb Magatowero TenaoBoro NoToka 23 kKBT.mM 7 )
-1

coctaBnseT (200 £ 4) mMr - r

KOHLeHTpauusa CO B 3KCNO3MNLMOHHOW KaMepe 3a BpeMs BblaepxmnBaHus 30 MUH CHMKaeTcs He bonee 4eM Ha
5% OT nepBOHa4YasibHOro ypoBHS.

4.20.2.4. Anga ucnblTaHU roToBAT He MeHee 10 obpa3uoB pa3MepoM 40X40 MM haKTUYECKON TONLWMNHBI, HO HE
6osee 10 mM. Obpasubl KOHOULMOHMPYIOT B slabopaTOpPHbIX YCI0BUAX HE MeHee 48 4 1 3aTeM B3BeLUMBaloT C
norpewHocTbto He 6Gonee 0,1 r. OHWM [OOJKHbI XapakTepu3oBaTb CpedHMe CBOWCTBa WCCefyeMoro
MaTepuana.

4.20.2.5. MNpenBapuTenbHO o6pasubl Ka)kOgoro MaTepuasa NoABepratT BO3LENCTBUIO TEMJIOBbIX MOTOKOB
pasnnM4yHoOM MA0THOCTK, obecneymBaloLWMX B KaXXOOM NOCAeAyloweM OnbiTe MNOoBbILeHMe TeMnepaTypbl
ncnbiTaHus obpa3sua Ha 50 °C. Mpu 3TOM HaxoA4AT 3HAYEHME TeMrepaTypbl UCMbITaHUS MaTepuasna B pexnme
TEPMOOKUCINTENIBHOIO pa3sioXKeHus (TneHns). OHO AoJ>KHO 6biTb Ha 50 °C HMXKe TeMnepaTypbl, MPU KOTOPOWA
HabnogaeTca camoBocniaMeHeHne obpasua.

4.20.3. NpoBefeHne ncnblTaHnn

4.20.3.1. MaTepunanbl UCMbITLIBAOT B OLHOM M3 OBYX PEXMMOB - TEPMOOKUCIUTENIbHOrO PassioXeHUus nau
NJIaMeHHOro ropeHuns, a MMeHHO B peXxmme, cnocobCcTByloLWEeM BbliaeneHntio 6osiee TOKCUYHbIX CMeCcen NeTy4mx
BewecTB. Pexxnm nnameHHoOro ropeHms obecnedmBaeTcsa npu TemnepaTtype ucnbitaHus 750 °C (MAOTHOCTb

-2 o
nagatouwero TensoBoro rnoToka 65 KBT - M ). Kputepuem BbibOpa pexxrMMa OCHOBHbIX UCMAbITAHUN CAYXUT
HanbonblUuee 4YMCcno neTanbHbIX NCX0A0B B CpaBHMBaeMbIX rpynrnax nogonbITHbIX XXUBOTHbIX.

4.20.3.2. MMpn npoBefeHUN OCHOBHbIX WCMbITaHUA B YCTAHOBJIEHHOM peXuMe HaxoAAaT psah 3HadeHun
3aBMCUMOCTU TOKCMYECKOro AEeNCTBUA MPOAYKTOB FOPEHUS OT BEeJINYMHbI OTHOLWEHWS Macchl obpa3ua K
obbemy ycCTaHOBKWU. NS noay4YeHUs TOKCUYECKUX 3(PEPEKTOB HUXKe u Bbile ypoBHA 50% netanbHOCTU
N3MeHAIT 06bEeM 3KCMO3MLMOHHOM KaMepbl MPU NOCTOSAHHBLIX pa3Mepax obpa3uoB MaTepmnanos.



MpumedvaHue - Mpu onpenesieHMn TOKCMYECKOro 3h(eKTa YUMTLIBAOT rmbesb XUBOTHbIX, HACTYMNMUBLLYIO BO
BpPEeMSs 3KCMO3MLNN, a TaKXXe B Te4yeHne nocnegyowmx 14 cyT.

4.20.3.3. 3aTpaBKy XUVUBOTHbIX MPOBOAAT CTAaTUYECKMM CNOCOBOM. B Ka)KAOM onbiTe UCNOJIb3YIOT He MeHee 8
6enbix Mbiwen macconm (20 = 2) r. MpoAo/HKNTENBHOCTb 3KCNO3nuum coctaenseT 30 MuH. TemnepaTypa
BO34yXa B npeakaMmepe 3a BpeMs 3KCNo3numn He aosmpkHa npesbiwaTb 30 °C, a KOHUeHTpauusa kucaopoda
nosmxHa 6biTb MeHee 16% 06.

MpuMedaHne - B oTaeNbHbIX CiydYasx no TpeboBaHMIO 3aKa34yMKa BpeMs 3KCMOo3MumMm MOXXeT BbliTb N3MEHEHO B
npegenax 5-60 MUH.

4.20.3.4. MNMpepycMaTpuBaloT Crefyowmnn NOpSAOK NMPoBeAeHUs NCNbITaHUA. HarHeTaloT BO34yX B HaAYBHYIO
npoknagky pno pasneHusa 0,6 MMa, npoBepsAldT 3a3emjieHne yYCTaHOBKW, WCAPaBHOCTb MpubopoB w
obopynoBaHusa, 3pPEeKTUBHOCTb BeHTUAAUMK. [ofaloT BOAY A8 OXNaXKAEeHUs u3nydaTensd, nocsie 4ero
BKJIIOYAIOT €ro Ha COOTBEeTCTBYHLLee HanpsikKeHne. 3ac/loHKW MnepexofHbiX PyKaBoB, KfaraH npoayBKU,
ABepua KaMepbl CrOpPaHNA Haxo4ATCA B MOJIOXKEHUN "3aKpbITO".

B3BelleHHbIn obpa3el, MaTepuasia NOMeLLaloT, a Npu HeobxoaMMOCTU 3aKPEnSfoT BO BKIAAbILE, MELWEM
KOMHaTHYIO TemrnepaTypy. KJIeTKy C )KMBOTHbIMW YCTaHaBANBAOT B NpeAKaMepe, Hapy>XHyI0 OBEpPLY KOTOPOW
3aKpbIBalOT.

C MOMeHTa BblXO[a 3/IEKTPOHArpeBaTeNIbHOro M3Jiy4aTeNnss Ha CTabunM3npoBaHHbLIN pexum (4epes 3 MUH
rnocsie BKJIOYEHMA) OTKPbLIBAIOT 3aC/OHKU MepexoAHbiX PYKaBOB W [BEpLYy Kamepbl CropaHus. Bknambiw
obpasuom 6e3 3agepXKKM NoMeLlaloT B Aep)kaTesb obpasua, nocsie Yero ABepuy KamMepbl cropaHus 6biCTpo
3aKpbiBatoT. OTMEYaloT BPeMs HavaJsla SKCMO3MLINN XXUBOTHbLIX B TOKCUYECKOWN cpeje.

Mo [OCTMXKEHMN MaKCUManbHbIX 3Ha4YeHUn KoHueHTpauum CO n COZ B 3KCMO3ULMOHHON KaMepe 3acCSIOHKU
rnepexofHblX pPyKaBOB 3akpbiBaloT. CHUMAKT HanpshkeHWe C HarpesaTesIbHOro 3/eMeHTa u3lny4vaTens.
Bkto4aloT Ha 2 MUH BEHTUIATOP NepeMeLlnBaHuns.

Mo WCTeYEHMN BPEMEHM 3KCMO3ULMU XKUBOTHbLIX OTKPbIBAOT KJianaH MPOAYBKMW, 3aC/IOHKM MNepexonHbIX
PYKaBOB N Hapy>XHY0 ABepLy NpefkamMepbl. YCTaHOBKY BEHTUIMPYIOT HE MeHee 10 MUH. PerncTpupytoT 4ncno
NOrnBLUNX U BbIXXMBLUNX XXUBOTHbIX.

MpumeyaHne - B cnyyvae onpeaeneHUsl nokasaTesiss TOKCMYHOCTU MPOAYKTOB FOPEHUS MpuU  YCJI0BUN
KpaTKoBpeMeHHON (5-20 MWH) 3KCNO3ULMK 3aTpPaBKy >KMBOTHbIX Ha4YMHAT C MOMEHTa [OCTUMXKEHUS

MaKCUMasibHbIX 3Ha4YeHN KoHueHTpauunm CO n CO2 , Ho He no3gHee 4YeM Yepes3 15 MUH nocne pas3fioXKeHus
obpasua.

4.20.3.5. B 3aBUCMMOCTM OT COCTaBa MaTepuasa TMnpun aHaamse nNpPpoLYyKTOB TrOpeHus onpenenswoT
KOJIMYeCTBEHHbLIN BbIXOA4 OKCMAa yrjiepoga, AMOKCuUAa yrnepona, LMAaHUCTONO BOAOPOAA, OKCMAOB a30Ta,
anbaoervaoB N Apyrux sewecTts. [Insa OUEeHKU BKJaja OKCuAa yrnepona B TOKCUYECKUN 3(heKT m3MepsaoT
conepxxaHue kapbokcuremornobrHa B KPOBU MNOAOMbITHBIX XUBOTHbIX.

4.20.3.6. Ecnn macca obpa3ua npuHATbIX padMmepoB 40x40 MM He MO3BOASET MOJYYUTb 3PPEKTbI MEHbLUE NN
6o/blue ypoBHSA neTanbHOCTU 50%, AonyckaeTcs YMEHbLUNTb pa3mepbl obpasua nim yBenmunTtb nx o 80x80
MM 1 TONLWKUHY 80 20 MM.

4.20.4. OueHkKa pe3y/bTaToB

4.20.4.1. Tlony4YeHHbIN pan 3HaAYEeHU 3aBUCUMOCTU NE€TaSIbHOCTU OT OTHOCUTENIbHOW MacChbl MaTepuana

H -3
MCMONb3YIOT AN pacyeTa MoKasaTens TOKCUYHOCTM ~ “H0 B r - M~ . PacyeT NMpoOBOAST C MOMOLLbLIO MPOBUT-
aHan3a nnum gpyrux cnocobos pacyeta CpefHUX CMEPTESbHBIX 03 U KOHLLEHTPaLUn.

4.20.4.2. Npun HeobxoAMMOCTU oNpenesinTb KlacCuPKaLMoHHbIe MapaMeTpbl A8 APYTUX 3HAYEHU BPEMEHU
3KCMO3MLNN NX BbIYUCAAIOT Mo opmye
_ CLspCo

Hep
50 gco , (31)

roe CL¥® CO - cpelHsis cMepTesibHash KOHLLEeHTpaumMs oKcuaa yriepona B Mr - M=, KOTOPYIO BbIYUCAIOT MO
-1
ypaBHeHuto CL0 = 4502 + 22292 7 (7 - BpeMs 3KCNO3ULUN B MUH);

£ CO - ypoBeHb BbigeneHns CO nNpu cropaHun yCJIOBHO "3TaJIOHHbIX" MaTepuasos; 415 YPE3BbI4aNHO ONACHbIX
-1 -1 -1
- 6onbwe 360 Mr - r ° , BbICOKOONaCHbIX 120-360 Mr - r ~ , ymepeHHoomnacHbIx 40-120 Mr - r =, MasioonacHbIX -
-1
pod40mr- r

Herg,

4.20.4.3. EC/in 3HayeHue , TMoNly4YeHHoe B pe3y/ibTaTe WCMbITaHUS MaTepuana, 6JIM3Ko K rpaHU4YHOMY



3Ha4YeHNI ABYX KJ/laCCOB, TO MNpwn onpepeneHnn CcterneHn onacHoCTm MaTtepuaia NPpUHUMalOT BO BHUMaHMeE
pexuM uncnbiTaHNA, BpeMa pa3yloXeHns 06pa3|_|,a, OaHHble O COCTaBe MNPOAYKTOB ropeHud, ceBeneHusa o
TOKCUYHOCTH O6Hapy)KEHHbIX coeguHeHUR.

4.20.4.4. Mpwn copepxaHnm kapbokcuremornobnHa B KPOBM MOAOMbLITHbIX XXUBOTHbLIX 50% 1 6onee cynTaloT,
YTO TOKCUYECKUI 3PPEeKT NPOAYKTOB ropeHnsa obycnasnmBaeTcss B OCHOBHOM OEACTBMEM OKCMAaA yriepoaa.

4.20.4.5. CxoAMMOCTb MeToAa Npu AOBEPUTENbHON BEPOATHOCTU 95% He posmkHa npesbiwaTb No Bbixony CO
(Mr-r ) 15%.

4.20.4.6. Bocnpon3eognMoCcTb MeToda Mpu OOBEPUTENbHOW BEPOATHOCTM 95% He Amo/mKHa npeBbiwaTb MNo
BbixogZy CO (Mr -1 ) 25%.

4.20.4.7. YcnoBua v pesynbTaTbl UCMbITAaHUA PErucTpupyroT B MPOTOKone, (hopMa KOTOPOro npuveeneHa B
npunoxeHun 1.

4.20.5. TpeboBaHus 6e3onacHOCTM

[MoMewleHne, B KOTOPOM MPOBOAAT UCMLITAHUA MO onpefesieHNI0 TOKCUYHOCTU NPOAYKTOB FOpPeHns, A0JIXKHO
6bITb 060pYyAOBAaHO MPUTOYHO-BBLITS)XHOW BeHTUAAUMEN. Paboyee MecTo onepaTtopa AOJ/IKHO YAOBJIETBOPATh
TpeboBaHuaM anekTpobesonacHocTn no NOCT 12.1.019 n caHnTapHO-rurneHnyecknum tpebosaHmsam no FOCT
12.1.005.

4.21. MeToa 3KCNEpMMEHTANIbHOro OMpefesieHUss MUHUMabHOW  (hIerMaTU3UpYoLWen KOHLEHTpPaLum
(bnermaTmsaTopa M MUHUMANLHOrO B3PbIBOOMACHOr0 COAEPXXAHWUS KWUCAOpPOAa B ra3o- UM MapoBO3AYLLUHbLIX
cMecsxX.

4.21.1. AnnapaTypa

OnpepeneHne MUHUMANbHOM (NErMaTU3NpPYyOWen KOHUEHTpauunm d¢rermatmsaTopa M  MUHUMALHOIMO
B3PbIBOOMACHOr0 COAEPXXaHUs KUCNOpPOLa B ra3o- M NapoBO3AYLUHOW CMeCU OCYLLeCTBASAT Ha YCTaHOBKeE,
onucaHHou B 4.10.1.

4.21.2. NpoBeneHne UCrnbiTaHUN

McnbiTaHusa NpoBoAAT MO MeToay, U3sioxKeHHoMy B 4.10.2.

4.21.2.1. B BaKyyMUPOBaHHbIA peakKLNOHHbIA COoCyn nocsenoBaTesibHO NOAAalT MO NapuuasbHbIM JaBAEHUAM
nccnegyemoe BelwecTBO U 3afaHHbIA hierMmaTmn3aTop, a 3aTeM NoAatoT BO3AYX A0 BblpaBHUBAHUA OaBNeHUA B
peakLMOHHOM cocyae C aTMOCdepHbIM.

4.21.2.2. N3MeHaa coaep>xaHue wuccnenyeMoro BewecTBa B CMeCu MNpu HEU3MEHHON KOHLeHTpauuu
diermaTtmsaTopa, HaXo4AT KOHLEeHTpauoHHble npeaesibl pacnpocTpaHeHUs njaMeHu rno cMecu.

4.21.2.3. 3aTeM yBennuymBalT Ha 2% copep>xaHue drermatmsaTopa B CMeCM M CHOBa HaxogAT npenesbl
pacnpocTpaHeHUs niaMmeHu.

4.21.2.4. TlpoBOoAs aHaNoOrM4yHble UCMbITaHUA, HaXOAAT Takoe cofep>kaHuwe driermMaTmsaTopa B CMecu, Npwu
KOTOPOM HUVXXHWUI 1 BEPXHWII Npefien pacnpocTpaHeHWs MiaMeHu CXOAATCA Ha rpaduke B OAHY TOuKy ¢

(4epT.21). cnbiTaHMe cMecK, COOTBETCTBYIOLLEN MO COCTaBYy Touke “P , MOBTOPAIOT He MeHee Tpex pas.

L

<8

8

Nowyenmipayur egauveea 8 cmecy, Yo o8

| 1 1 | | 1 1

I
é& S

Kouyenmpayur oreemomuigngua 8 omecy, Yo ob,
YepT.21

4.21.3. OueHKa pe3y/ibTaToB



4.21.3.1. CopepxaHue nermMatusatopa, COOTBETCTBYOLLEEe TO4YKe P MPUHUMAIOT 3a MWUHUMAJILHYIO
dhnermMaTusnpyoLLy0 KOHLEHTPaLNIo AaHHOro hierMmaTmsaTopa ANa nccnenyemoro BelecTsa.

®
4.21.3.2. MMHMManbHOE B3pbIBOOMNACHOE coaepxaHme kucaopoga ( Y2 ) B % 06. BLIYUCAAIOT MO Gopmyne

0, = 2,09 1073(100 - 04)(100 - o0
, (32)

roe “¢ - MUHUManbHas haermMaTM3NpyioLLas KOHLEHTpauua dnermaTsaTopa,% 06.;

PHi0 _ copepxaHue BOAAHOro Napa B Bozayxe (% 06.), Bblumncasemoe no topmyne (9).
4.21.3.3. CXxoAMMOCTb MeTOAa Npu A0BEepUTesibHON BepoaTHOCTU 95% He posmxHa npesbiwaTh 0,2% 06.

4.21.3.4. BocnponseoamMMoCTb MeTofa Npu LOBepUTEesIbHON BEPOATHOCTU 95% He fosmkHa npeBbiwaTb 0,6%
06.

4.21.3.5. YcnoBua n pesynbTaTbl UCMbITAHUA PErUCTPUPYIOT B NMPOTOKONe, hopMa KOTOPOro npmueeneHa B
npunoxeHun 1.

4.21.4. TpeboBaHusa 6e30nacHOCTH

Paboyee mecTo onepaTopa AO/KHO yAOBAETBOPATb TpeboBaHnaM anekTpobesonacHocTn rno NOCT 12.1.019 n
CaHUTapHoO-rnrneHnyYecknm TpebosarHmsam no NFOCT 12.1.005.

4.22. MeToA 3KCMEPUMEHTAsIbHOro ornpeaeneHnss KOHLUEHTPaUWOHHOro npegena ANd@y3nMOHHOrO ropeHus
(NMAOr) rasoBbix cMecen B BO3Ooyxe

4.22.1. AnnapaTypa

YcTaHoBKa gna onpegenerHusa MNMAI ra3oBbiXx cMecen B BO3yxe npencraB/ieHa Ha YepT.21a.

18 19 1 2 4

1 - pecusep; 2 - NepBUYHLIN TepMmonpeobpasosaTens 1 ; 3 - BakyyMMeTp; 4 - BaKyyMHbI HacoC;

5 - N3MepuTeibHOE YCTPONCTBO CUIHAJMOB C AAaTUYNKa OaBNeHUs; 6 - aTYNK OaABJIEeHUS; 7 - BEHTU/Ib TOYHOW
peryampoBKu;

8 - HacanoK ANPdY3MOHHOIO ropeHus; 9 - MepBrYHbLIA TepmonpeobpasoBaTens t2 ; 10 - HarpeBaTens 33;

11 - TepmocTaT; 12 - HarpeBaTenb 31; 13 - NepBMYHbLI TepmonpeobpasosaTens t2 ; 14 - BakyymmeTp; 15 -
MaHoMeTp;

16 - cucTtema TepMoperynmpoBaHus; 17 - eMKOCTb A4 BoAbl; 18 - naporeHepaTop; 19 - HarpesaTeb 32
YepT.21a

4.22.1.1. TepMmocTaT npeacrtasnaeT cobon 3aMKHYTbI 06beM C TepMmomsonsaumnen. TepMmocTaT npefHasHayeH
Onsa nogaep>XaHmsa 3afaHHOro TemnepaTypHoro pexuma 20-300 °C ra3oBon cMecu NyTeM Harpesa 3JIEMEHTOB
CUCTEMBbI rasonpuroToBneHns. Oborpes TepMocTaTa OCyLECTBNASAETCSA HarpeBaTeneM 33 MOLWHOCTbIO 9,6 KBT.
BHyTpn TepMmocTaTa pa3MelleH pecuBep AJiS MPUroTOBJIeHUA CMeCcu ropidero rasa c pasbasutenem u



naporeHepaTop, ﬂpenHa3Ha'—IeHHbll\/‘l ona npuroToBslEHMA BOAAHONO Mapa WM MNapa roproqelh XKNOKOCTNU.

. 3 .
PecuBep npeactasnsget cobonm cocyn obbemom 20 goM~ , pacCYMTaHHbIM Ha pasneHme 2,5 MMa. Oborpes
pecuBepa OCyLLeCTBASAETCS HarpeBaTeneMm D1 MoWHOCTbI 6,2 KBT. MNaporeHepaTop npenctaBnsieT cobon

3
cocyn obbemom 25 oM™ . [Onsa NoslydeHMs BOASIHOrO Mapa CAYXWUT HarpeBaTeslb 32 MOWHOCTb 9,6 KBT.
[JonyckaeTcsa OTKJIOHEHME OT YKa3aHHbIX 3Ha4YeHnn 06beMoB 1 Mo HoOCTen Ha 5%.

4.22.1.2. Hacapok auddysmoHHoro ropeHusa (HOI) npenctasnseTt cobon conno JlaBana ¢ gopcyHkonm (2,1
+0,1) Mm.

4.22.1.3. neMeHTbl U3MepUTESIbHON CUCTEMbI:
cucTeMa TepMoperyJsimposaHusa 1 ynpasiaeHnsa HarpesaTensamm 31, 32, 33;
BaKyyMMeTpbl Knacca To4HocTun 0,4;

MaHOMeTpbl C Aunana3oHoM mamepenHus 1,0 n 0,25 MlMa knacca To4yHocTu 0,4; TUN MaHoOMeTpa BbibMpaeTcs
NCXO0AS U3 YyCJ/IOBUSA MPUrOTOBJIEHUA ra30BOM CMecu € To4yHoCTbio 0,5 % (06.) n HeobxoAMMOro HayaslbHOro
[aBJIeHNs CMeCu B pecusepe;

JaTynK fasseHnsa C gnanasoHoM nsMepennsa 1,0 Mlla;

N3MepUTesIbHO-PerncTpmpytowaa annapaTtypa 4agd U3MepeHnsa CUrHasioB C faT4ynMka AaBJieHUsa B YaCTOTHOM
Anana3oHe go 10 Ny ¢ BepxHUM NpeaesioM nsmepeHns He bonee 1,0 MMa.

4.22.2. TNoAroToBKa K UCMNbITaHUAM
4.22.2.1. TpoBepsloT Haan4ne n cogep)xaHme nacnopTHbIX AaHHbIX Ha UCCegyeMoe BelecTBo.

4.22.2.2. NpoepsoT obopynoBaHME Ha repMeTUYHOCTb. 19 3TOro B pecMBep nofatoT BO3AYX WUIN UHEPTHLIN
pas3baBuTenb nond W3bbITOYHLIM AaBneHnem 1,0 Mla. YcTaHOBKa cYMTaeTca repmeTuvHom, ecam 3a 300 c
JaBfieHne yrnano MeHee 4YeM Ha NOJIOBMHY OeNeHus Mo LWKasle MaHOMeTpa C AMana3soHoM nimepeHus 1,0 MlMa
Knacca To4HocTwn 0,4.

4.22.2.3. MNpoBoAsAT TapupOBKY AaTyMKa OaBJIEHUS MO Moka3aHusM obpa3LoBOro MaHOMeTpa C AMana3oHOM
n3mepeHunsa 0,25 MlMa knacca To4yHocTKM 0,4.

4.22.2.4. Npwn paboTe C roptoven XMOKOCTbO C HU3KMM OaBneHMeM napos npu TemnepaTtype 20 °C XNOKOCTb
Ha/MBalOT B MaporeHepaTop, BK/AYaOT HarpesaTenu 31, 22, 33 1 HarpeBaloT NaporeHepaTop, pecusep un
TepMoCTaT A0 TemnepaTypbl, NPU KOTOPO OaBNEeHME NapoB roproYven XXNAKOCTU OOCTAaTOYHO AN CO3aaHus
TpebyeMbiX ra3oBbIX CMECEN.

4.22.3. TpoBegeHne ncnblTaHnmn

4.22.3.1. MpoBogAT BaKyyMMpOBaHWe Tra30BblX Maructpanen, MOAK/IOYEHHbIX K CMECUTento u
obecneymBaloLLMX NOAaYy ra3o0BON CMeCcK Ha Hacaok ANMY3MOHHOIO ropeHus.

4.22.3.2. Mo napunaibHbiM [aBJ/IEHNAM ra30B 5 B pecuBepe npurotaBauBatoT Tpebyemyio rasoBylo CMecCb

nccnenyemoro roptoyero n pasbaeuTtens. KoHueHTpauumio rasa < paccynTLIBAOT Mo opmye

C, =100°B1E,,

roe - obuwiee paBneHue B pecusepe, MMa.

MpuroToBaeHne cMecun OCyLLEeCTBASAIT B CieAyloLLen NoCnea0BaTeIbHOCTH:
B pecuBep rnogatoT ropovnn ras;

OCYLLECTBASAIOT BaKyyMUPOBaHME ra3oBbiX MarucTpasnei;

nofatoT B pecusep paszbaBuTessb.

4.22.3.3. Bkno4daloT HarpesaTesib 91 1 nccnenyemyto ra3oByto CMeCb HarpeBatloT A0 3aaHHOW TeMrnepaTypbl.
YKa3aHHY TeMrnepaTypy BHOCAT B MPOTOKOJ UCMbITaHU (NpuioXeHue 1) Kak TemnepaTypy uccaenyemomn
ra3oBoW CMecCHu.

4.22.3.4. OTKpbIBAOT ANHUIKO NOAA4YM ra3oBon cmecn Ha HAOI. CKOpOoCTb MCTEYEHMSA 3aaHHOMN ra3oBON CcMecu
13 QOPCYHKN MNpU 3TOM A0/HKHA ObiITb MUHMMAJIBHO BO3MOXXHOW. OLHOBPEMEHHO €e 3aXuratoT (MJameHem
CMMPTOBKU, CMNYKaAMKU 1 T. M.).

Mocne 3a)KnraHmsa ra3zoBon cMmecn u obpasoBaHUSA YCTONYMBOro ropeHmns gnugpdysmMoHHOro akena Ha4vynHaT
yBEJINYMBATb CKOPOCTb UCTEYEHUSA rasa N3 GOPCYHKN C MOMOLLbIO BEHTUJISE TOYHOW PErysIMpoBKU. YBENnyeHne



CKOPOCTU NCTEYEHUS NPOAOJIKAETCA A0 TeX Nop, NoOKa He HAaCTyNUT CPbIB NaaMeHn.
B MOMeHT cpblBa ropeHns pUKCUpYIOT gaBneHne Ha Bxoae HAT.

[Mpouenypy onpepesieHNns faBneHUsa cpbiBa AUNPEHY3MOHHOIO njaaMeHu NOBTOPAOT NATb pa3. 1o pe3ynbTaTam
3TUX N3MEPEHUI OMNpeaensoT cpegHeapudpmeTnyeckoe 3Ha4yeHme .

4.22.3.5. TIOBTOPAIOT Ceputo 3KCNEepMMEHTOB B COOTBETCTBUU C 4.22.3.1 - 4.22.3.4 nNpu KOHLeHTpaumax
roptodero rasa B cmecn Ha 5% (06.) HUXKe NpeabiayWnX 3Ha4YeHun. B obnactn npenesibHbIX KOHUEHTPaALWN
roptoyero rasa B cMecu ¢ pasbaBnTesieM KOHLEHTPaLMSA FOpHOYero rasa naMeHseTcs ¢ warom 1% (06.).

Mpy NpoBeAEHUMN CEPUN OFHEBbIX WCABbITAHUA B Ka)XOAOM OMbITE€ B MOMEHT 3a)XUraHWs ra3oBoOW CMecu
HeobXoaMMO BbINMOJSIHEHME YCJ/IOBUSA, MPUM KOTOPOM AaBfieHWe rasa nepen (hoOpCyHKOM AO/HKHO ObiTb HMXe

MepBoro N3MePeHHOro B JaHHOW CepUn NCNbITaHUN 3Ha4YeHuns Al .

MyTeM nocnepoBaTesIbHOr0 YMEHbLIEHWSA KOHLUEHTpaUMW TroprYero rasa B cMecum C pasbaButenem
onpenensioT KOHUEeHTpauulo roptyvero rasa, Npu KOTOPOW [aHHas rasoBass CMeCb MpPU WUCTEYEHUU B
aTMocgepy He cnocobHa K anddy3MoHHOMY ropeHuto.

4.22.4. ObpaboTKa pe3ysnbTaToB

4.22.4.1. 3a KOHUEHTpPAUWOHHLIN nNpenen Anpdy3noHHOro ropeHnsa ra3oBbiXx CMeCcen B BO3fyXe NMpUHMMaT
cpenHeapudMeTUYeCKoe 3HaYeHne BaKannX KOHUEHTpaLUMn ropoyero, pasnyamoLlmxcs He bonee 4em Ha
2 % (06.), Nnpu ofHOM N3 KOoTOpbIX HabnnaeTca AMMEPY3MOHHOE FOPEHNE Fa30BON CMECU NMpU UCTEYEHUN B
aTMocdepy, a Mpu APYromn - Hro OTCyTCTBME.

4.22.4.2. Mo pe3ynbTaTaM M3MEPEHUN PaCCYMNTbIBAOT CKOPOCTb CpbiBa ANPIPY3NOHHOro ropeHus V, m/c, no

dopmyne
1-1/y
2C T
V=K LA B b
B B, + AP

’

roe £ - koapuumeHT pacxona POPCYHKN, paBHbIn 0,75;

¥ - MonekynspHas Macca uccsiieqyemon ra3oBoi CMecu, Kr/Mosb;

Z - . .
¥ - Tenj0eMKoCTb UCC/ieflyeMoii ra3oBon cMecu, KIx/Monb' X ;
T - TemnepaTypa rasa, & ;

2 P, =1,01-101Ia,

- aTMOC(epHoe JaBieHune,

Fi¥e)
# - N36bITOYHOE AaBJieHNe, NpyY KOTOPOM HabnogaeTcs CpbiB ANDDY3NOHHOIO ropeHus, Ma;

y=C,IC,

4.22.4.3. YcnoBuna 1 pesynbTaTbl UCMbITAaHUA PErucTpupyloT B NPOTOKose, hopMa KOTOPOro npmeeneHa B
npunoxeHun 1.

4.22.5. TpeboBaHusa 6e3onacHOCTH

Mpwn ncnbiTaHnsax Heobxoammo cobnogaTe Mepbl 6e30MacHOCTY, cBA3aHHble C paboToM C OTKPLITHIM OrHEM.

B npouecce noarotoBku v NpoBeLeHns ncnblTaHUn cnenyetT nNpuMeHAaATb nHAnBMAyaJibHblE CpenCTBa 3allUThl,
BbI6VIpaeMbIe B COOTBETCTBUWN CO CBONCTBaMMU nccnenyemoro seulecTtsa.

Paboyee MmecTo onepaTopa AO0JKHO yaosneTBopaTb TpebosaHmaM anekTpobesonactHocTu MOCT 12.1.019-79
W CaHUTapPHO-rurneHnyeckmnm TpebosaHmam MOCT 12.1.005-88.

Ob6cny>xuBatowmm nepcoHan 06s3aH CTPOro BbIMNOSHATE UHCTPYKUMK No 6e3onacHoW 3KcnayaTaumm CoCynoB,
paboTaloLwmx No4 AaBieHNeM.

4.22, 4.22.1, 4.22.1.1-4.22.1.3, 4.22.2, 4.22.2.1-4.22.2.4, 4.22.3, 4.22.3.1-4.22.3.5, 4.22.4, 4.22.4.1-4.22.4.3,
4.22.5.

(BBepeHo ponosHuTenbHo. M3m. N 1).



MPUJIOXKEHUE 1 (pekomeHpyemoe). MPOTOKOJIb OMNPEOENEHNN
MNOKA3SATENEWN NMOXXAPOB3PbIBOOTMNACHOCTW BELLECTB 1 MATEPUAJIOB

MPOTOKOJI 3KcnepuMeHTasIbHOro onpenesieHus rpynnbl HErop4YUux MaTepmanos

HaTa

°C

YcnoBunsa B NnoMeLLeHNN:

naBrieHue, Klla
OTHOCUTENIbHAA BNAXXHOCTb, %

aTMocepHoe

TeMmnepaTypa,

HanmeHoBaHMe, pU3NKo-xmuMmnyeckmne CBOMCTBa NN
ykKasaHune H[ Ha maTepuan

XapakTepucTrKa N3MepuTebHbIX

npubopos
Z'gMae3p TemnepaTypa 2iy| Temnepatypa Ha | 4¢;| Temnepatypa |4z ca?a%il\:gﬂ Macca I'Io;e-
LF:a Bnefm ‘}/(F:) ’ MOBEPXHOCTY BHYTPU ' | TenbHoro | obpasua, r Mpac
! °C obpasua, °C obpasua, °C |°C P !
ans ropeHus Chbl
MaKCU- |KoHeu- MaKCU- |KOHeY- KOHe\- -
ncnbl-| Ha- Makcu- no | nocne 06
MaJibHas,| Has MaJibHas | Hasn ManbHas Has pas-
TaHus |4anb-| As A A As obpa3sua, c |ucnbi-| Ncnbl- La
Has Sz oo ML &1t Tt p— &Rt TaHuA| TaHus | o
(o]
A'if,n:pe;u:{ = ; &S,CPE!DI{ = ; &c,cpeuﬁ = :
MpumevaHue
BeiBopg

damnnua onepaTtopa

HanmeHoBaHue nabopaTtopum

MPOTOKOJ1 skcnepuMeHTaJIbHOro onpeaesieHUa rpynnbl TPYAHOroOpoOYUX U roprodmx TBepabix
BelleCcTB U MaTepuasnos

HaTa

YcnoBunsa B noMeLLeHnn:

%

TeMmnepaTypa, °C
aTMocdepHoe haBneHue,
E]

OTHOCUTEJNIbHaA BJ1aXXHOCTb,

HanmeHoBaHMe, cocTaB 1 PU3NKO-XMMNYECKMNE CBONCTBA BeLLeCcTBa NN
yKa3aHune H[l Ha MmaTepunan

XapakTepucTuka nsmepuTesbHbiX Npnbopos

Homep TemnepaTypa MakcnmanbHas Bpems MoTeps
KLUWOHHOW KaMepbl TeMn T TUXKEeHNs Macchl
obpasua |peakuMoOHHOWN Kamep eMriepaTypa noc e § Macca o6pasua, r acc
ans [0 BBegeHus obpasua, raszoobpasHbix MaKCuMasibHOM obpasua,
MCnblTaHUA °C MPOAYKTOB TeMnepTypsbl, C %
nocne
ropeHus, °C Ao ncnblTaHuA
' ncnbiTaHUs

MpumevaHue
BuiBog

®damunmsa onepaTopa

HavmeHoBaHne nabopaTtopuun




MPOTOKOJI onpepeneHusa TeMmnepaTypbl BCNbILLUKKU XXUAKOCTEX B 3aKPbITOM TUrne

(yka3aTb Mapky npubopa n crnocob HarpeBaHus; OoNyckaeTcss NpuMeHaTb npubop MBH3, npnbop no TY
38110207 n aHaN0Ormn4HbIE)

HanmMmeHoBaHMe, COCTaB N (PU3MKO-XUMUYECKUe CBONCTBa

HaTa -
nccnenyeMmomn XXuaKocTu

YC/10BMA B MOMeELLEeHUN:
TeMmnepaTypa, °C
aTMocepHoe nasneHune, Klla

OTHOCUTEJsIbHas BJIaXKHOCTb, %

Homep o6pa3ua | CKOpPOCTb HarpeBaHus | TemnepaTypa VICFI)'Ie:I‘IYgII-:i;iTHa TemnepaTypa | OcobeHHOCTM
-1 o o

NS NCNbITaHUSA oC. ncnoiTaHusa, °C BCMbIWKK, °C NCMblITaHNA

A obpasua, °C-MUH BCMIbILLKY

chr[ =EBCIL,CPE!IL‘H +0,27(101,3-3) =

BbiBOA,

damunmsa onepaTtopa

HaunmeHoBaHune nabopaTtopumn

MPOTOKOJI onpepesieHMa TeMnepaTypbl BCNbILUKX U BOCMJIAMEHEHUSA XUAOKOCTEA B OTKPLITOM TUTrJe
(ykasaTb Mapky npubopa n cnocob HarpeBaHus)

HanmeHoBaHue, COCTaB N (PU3NKO-XUMUNYECKUNEe CBOWCTBa

LNaTa .
nccaenyemMom XnaKocTum

YCNnoBnA B NOMELLEHNN:
TemnepaTypa, °C
aTMocpepHoe fnasneHune, Klla

OTHOCUTEJsIbHas BJIaXKHOCTb, %

Homep CKopoCTb
0bpa3iia HarpeBaHmnTeM”epaTypa Pe3synbTaT ncnbiTaHWA Ha

obpasua NCMbITaHuA, BCMbILIKY
°C (BoCcnnameHeHue)

TeMmnepaTypa BCMbILWKU OcobeHHOCTH
ons (BocnnameHeHuns), °C NCNbITaHUA

nenbiTannal oC.umn ™

E(Bcrr(:aocrrrx) = E13crl:(:au:c:1':|1)-:1:|e;:r_r: +027(101,3-¢) =

BbiBOA,

damunma onepaTtopa

HanmeHoBaHue nabopaTtopumn

MPOTOKOJI onpepneneHus TeMnepaTtypbl BOCMJlaMeHeHUA (CaMOBOCMJIaME@HEHUA UJIN TNIeHus)
TBepAbIX Bel,ecTB U MaTepuasioB

HaTa

Yycnosus B nomeLueHmm: HanmeHoBaHMe, cocTaB U PU3NKO-XNMNYECKNEe CBOMCTBA NCCeayemMoro

Temn T , °

emnepatypa C BellecTBa WM ykasaHume HIl Ha maTepunan
aTMocepHoe hasrsieHue,

KMa

OTHOCUTEJNIbHaA BJ1IaXXHOCTb,
%

XapakTepucTuKa n3MepuTenbHblx Npubopos

PesynbTaT

OcobeHHOCTU UCNbITaHUsA
NCNbITaHNA

Homep obpasua ana ncnoitaHnsa(TemnepaTtypa ncnoitaHms, °C




BbiBOA,

®damunmsa onepaTopa

HavnmeHoBaHne nabopaTtopuun

MPOTOKOJI onpepneneHus TeMmnepaTtypbl CAMOBOCMNJIAMEHEHUS ras’oB U XUAKOCTEH

HaTa

ycnosus B nometeHny: HanmMeHoBaHue, cocTaB 1 (PU3MKO-XUMNYECKNEe CBONCTBa UCcienyemMoro

o
TemnepaTypa, C BeLlecTEa
aTMocdepHoe haBrieHue,
KMa

OTHOCUTEJNIbHaAA BJ1IaXHOCTb,
%

XapaKTepucTuka nsmMepuTenbHbiX Npnbopos

Homep npobbl | KosnyecTBo BellecTBa B TemnepaTypa TemnepaTypa MNepuop PesynbTaTt
BellecTBa npobe, ™M’ (r) konbbl, °C ncnbitaHua, °C  [MHOYKUUK, C| MCMbITaHWA
Bepx|cepenmnHaHN3
MpumevaHue
BbiBOA

damnnua onepaTtopa

HaunmeHoBaHune nabopaTtopumn

MPOTOKOJ1 onpeaeneHns KOHUEHTPAaLUOHHbLIX NpeaesioB pacnpocTpaHeHUs NJIaMeHu Mno raso- u
napoBo3AyLHbLIM CMECAM

DaTta

Ha3BaHMe 1 cocTas BellecTBa, TeMnepaTypa KUMNeHNa 1N faBJieHNe HacCbILLEeHHOro rnapa npu temMmnepaType

ncnbITaHUn
= 0, = Q

PacyeTHOe 3Ha4YeHne KOHLEHTPALMOHHbIX npefenos:¥x = — % o6, ¥s “ 06.

ATM - THOCU-
Home Sgg)e Temne- ?en:HCaﬂ Obuwee MapuwnanbHoe KoHLeHTpaLms PesynbTaTt
VICI'Ipr %Bne patypa BJIAXKHOCTb AaBnenne Aasnenne KOMI'IOHepHTOB vicTibITaH A
TaHns lfme MM ncnbl- BO3/YXa CMECU, MM | KOMMOHEHTOB CMeCU, | . "o, o |Ha BOCMA-

’ TaHun, °C oy ' pT.CT. MM pPT.CT. $ 255 | MeHeHme
pT.CT. %
1|2 (3|4|5(|1]|2|3|4]|5

MpumevaHue
BbiBon: ¥r ~ s Pp =

®damunmsa onepaTtopa

HaumeHoBaHune nabopaTtopuun

MPOTOKOJI onpepeneHns HUKHEro KOHULEHTPaLUOHHOIO npeaesia pacnpocTpaHeHus NnJaaMeHm,
MaKCUMMaJZIbHOro AaBJIeHUA B3pPbiBa, MAaKCUMaJIbHOM CKOPOCTU HapacTaHUA AaBJIeHUA, MUHUMANILHOIO
B3PbIBOONACHOIO COAEP>XXaHUA KUCJIOPOAa U MUHUMAJIbHOW pyierMaTU3upylolen KOHLeHTpauum

cdnermaTusartopa




HaTa

YC/10BMSA B MOMeELLEeHUN:

HanmMmeHoBaHWe, cOCTaB N (PU3UKO-XUMUNYECKNE CBOMNCTBA nccnepgyemoro

TeMmn T , °
emMnepatypa CBeU_I,eCTBa
aTMocepHoe hasrsieHue,

klMa

OTHOCUTENIbHAA BJ1IaXHOCTb,
%

BMeCcTMMOCTb peakLMOHHOIro cocyna , BMECTUMOCTb pecuBepa

XapaKTepucTuka nsmMepuTebHbiX Npnbopos

Homep CopepxaHue kucnopoga B| Macca |KOHUEHTpauwWs BellecTBa | agneHne CkopocTb
obpa3ua onsa | rasososfyliHon cmecun, % |obpasua,| B PEAKUNOHHOM COCYLE, | B3pbIBa, HapacTaHuA
NCMNbITaHUNA 06 r r.M_3 K|_|a ﬂaBﬂeHMﬂ, Mnac_l
MpumevaHune
BbiBog: ¥r = s Prax = o ATy ;
':902 = . @E]_J =

damunma onepaTtopa

HanmeHoBaHue nabopaTtopumn

MPOTOKOJI onpepneneHusa TeMnepaTtypHbiX NpeaesioB pacnpocTpaHeHus nJaMeHum no
napoBO3AYyLUHbIM CMECAM

HaTa

YcnoBusa B noMeLLeHnn:

HavnMeHOBaHWe, COCTaB U PU3NKO-XMNYECKNE CBOWMCTBA UCCeayeMon

o
TeMmnepaTypa, C)KI/I}J,KOCTVI
aTMocdepHoe hasrsieHue,
KMa

OTHOCUTEJIbHadA BJ1IaXXHOCTb,
%

XapakTepucTuka nsmepuTesbHblX Npnbopos

PacyeTHoe 3HavyeHne TeMnepaTypHbIX Npenenos:

Homep obpasua ans
NCNbITaHWA

MOLLHOCTb NCTOYHMKA

TemnepaTtypa, °C
paTyp 3a)Kuranums, mIOxx

PesynbTaT UcnblTaHUA Ha
BOoCnJsiameHeHne

OcobeHHoCcTHN
UcnblTaHUA

XKNOKOWM | MapoBOiA
hasbl hasbl

- (EBDCIEI'I +Eom3)1 + (fBDCIEII +f0m3)2 + GBDch +f0n<a3)3
fod, =

BbiBOA: = ; s

damnnusa onepaTtopa

HanmeHoBaHue nabopaTtopuu

MPOTOKOJI onpepeneHun yCJIOBUN TENJIOBOro CaMOBO3ropaHusa TBepAabiX BeLw,ecTB 1 MaTepMasioB




HaTa

YC/10BMSA B MOMeELLEeHUN:

HavnMeHoBaHUe, cocTas 1 (PU3MKO-XUMNYECKNEe CBONCTBa UccaenyemMoro
BellecTBa nau ykasaHve HJIl Ha maTtepuan

TemnepaTypa, °C
aTMocepHoe hasrsieHue,
klMa

OTHOCUTENIbHAA BJ1IaXHOCTb,
%

XapaKTepucTuka nsmMepuTesbHbIX Npnubopos

Temne-

Homep Pa3smep obpa3ua YpenbHas Moka3zaHuga :T ea Bpemsa no | NMpooonxu-
obpasua gns (no pasmepy MOBEPXHOCTb (TepMO3J/IeKTPUYHECKNX I/ICEII:IT??—MFI CaMOBO3- | TeNbHOCTb
NCMBbITaHWS | KOP3MHOYKW), MM | o6pa3ua, m~! | npeobpasosaTenen oC 'l ropaHuns, 4|ncnbliTaHns, 4

1 2 3
MpumevaHue

YDaBHeHI/Iﬂ, BblpaXkatoLimne ycnoBna TensioBoro CaMoBo3ropaHusa:

Igt, = gt =

damnnua onepaTtopa

HaunmeHoBaHune nabopaTtopumn

MPOTOKOJI onpepeneHna MMHUMaJNIbHON SHEPrum 3a>kuraHusa NblJIeBO3AYLUHbIX CMecen

HaTa
YCNnoBnsa B NOMELLEHNN:
TemnepaTypa, °C|HanmeHoBaHMe, COCTaB N PU3NKO-XUMUNYECKME CBONCTBA UCCIefyEMOro
BellecTBa LDaHHble 0
aTMocdepHoe haBneHune,|pakLMOHHOM cocTaBe obpa3ua
E]
OTHOCUTEsNIbHAA BJIAXXHOCTb,
%
XapaKTepucTrukKa namepuTesbHbiX Npubopos
Hanps PaspsAa- Hanpsa>eHne | EMKOCTb dHeprus
Homep meHmz Ha PaccTosHue mexay| Heli pHa KOHAEeH Jacno ancno ncK gBoro
nenel- Bnbpa pacrbl- MTeNem n | pome- KoHAeHcaTope can)l a o | vorern a?f)ﬂ a
TaHus p 3NeKTpo- KYTOK A pe, Pa, |paspsnos, (MeHeHun,| PaspAada,
TOpe, 2w KB no n m MO
B pamu I, Mm U Ly
MpumevaHue
BeiBoa: W=

damunma onepaTtopa

HaunmeHoBaHune nabopaTopumn

MPOTOKOJ1 onpeaeneHus KUCJIOPOAHOIro UHAEKCa

HaTa

YcnoBumsa B noMeLLeHumn:
TemnepaTypa, °C

HanmeHoBaHue maTepuana
Bupa, pasmepsl n opneHTauma obpasua

aTMocepHoe fasneHune, Kla

OTHOCUTEsIbHaA BAaXXHOCTb, %




BapuaHT 3axuranumsa (A nnn b)

KoHanuwnoHupoBaHue: 6e3, 23, 23/50

3HaveHus: & = . B 10 =

’ ’

1. OnpeneneHne KOHUEHTpaUMN KNCopoaa Ans napbl CMMBOJIOB X 1 0 B MHTepBaJie KoOHUeHTpauun He 6onee
1% (no 4.14.3.15).

KoHueHTpauunsa kucsopoaa, % o6.
Bpemsa ropeHus, c

OnunHa cropesllein 4acTu, MM
Cumosibl O mnn X

KoHueHTpauus kucnopona cumona 0 ans napbl = (c 3TOW BENIMYMHBI HA4YUHAIOT HYacTb 2).

2. OnpepeneHne 3Ha4YeHNA KUCIOPOLHOIro MHAEKCa.

3Ha4veHune d=0,2% Mo 4.14.3.16 - 4.14.3.18|x

KoHueHTpaunsa 02 , %
Bpemsa ropeHuns, c
CumBosibl 0 nnum X

3. MNpoBepka 3Ha4vyeHns d (cornacHo 4.14.4.3)

MocnegHne 6 pesynbTaToBKOHLEHTpaunsa kucnopoga, %
Vi | KU| VK| -k
G 1
2
3
4
5
n==6

o =[X0 ~KI?i(n-11%

4. NMpumevaHne

damunnna onepaTtopa

HanmeHoBaHue nabopaTtopum

MPOTOKOJI onpepeneHna cnoCcOOHOCTU B3pbIBaTbCA U ropeTb Npu B3auMoaeuCcTBUU C BOOOW,
KUCJZIOPOAOM BO3AyXa U APYrMMU BeLleCTBaMM

LNaTa
Ycnosusa B moMeLleHNN:
TeMmnepaTypa,°C

HanmMmeHoBaHuWe, coCTaB N (PU3UKO-XUMUYECKNE
CBOMNCTBa nccnenyemblx BellecTts

aTMocepHoe

naBsieHune, Klla
OTHOCUTENIbHAA BNAX>XHOCTb, %

XapakTepucTuka nsmepuTesbHbiX Nprnbopos

gOMep KonunyecTBo nccnegyemoro | TemnepaTypa 0 P Ocob
obpasua BellecTBa B obpasLie, NCMbITaHNS, POLOJIKUTENBHOCTb e3ynbTaT cobeHHoCTH
ans ( 3 ) °oC NCNblTaHWUA, 4 NCNblITaHUA NCNblTaHWUA
NCNbITaHWNA ricm
BeiBog

®damunmsa onepaTopa

HaumeHoBaHune nabopaTtopumn

MPOTOKOJ1 onpepeneHus HOPMaJibHOM CKOPOCTU pPacnpocTpaHeHUs NJIaMeHU, MaKCMMaJiIbHOro
AaBJIeHUA B3pblBa U MAKCMMaJiIbHOM CKOPOCTU HapacTaHUA AaBJIEHUA B3pblBa raso- u



NapoBO3AYLIHOW CMecH

HanmeHoBaHMe N PU3NKO-XUMNYECKMe CBONCTBA

DaTa

Ycnosusa B nomMelteHnmn: temnepaTtypa,°C NCCnenyemoro setlecTsa
aTMocepHoe

haBrneHune, klMa OTHOCUTeNbHas

BJ1aXXHOCTb, %

BMeCTMMOCTb peakLMOHHOro cocyaa, oM’
Cnocob NpuroToBAEHUS roployein cmecu
XapaKTepucTuka naMepuTesbHbIX Npnubopos

KoHLeHTpaumsa Bpewms PaBHOMepHOCTb DHeprus [AUTENb- HOCTb
ropto4ero B TepMoCTa- Harpesa MCKPOBOro MICKPOBOTO OcobeHHoCTHU
peakLMOHHOM cocyae, %| TUpoBaHus, peakLMOHHOIro pa3psga, paspsna ncnblTaHUs
06. (MM pT.CT.) MWH cocyna, K MK !
5| % T MC

OcobeHHOCTN NpoBeaeHns pacyeTa

Tun npumeHaemon 3BM

MeTon onTumMmnsaumm

Ha3BaHuWe nporpamMmsl 1 haMusins NporpamMmMmncTa

TOYHOCTb pacyeTa (ogMHapHas, ABOMHaA)

Pe3ynbTaTbl pacy4eToB A1 KaXKA0W Cepumn UcnbiTaHUn oQopMAAI0T B BUAe oTaeNbHON Tabanuybl.

XapaKTepUCTUKN CEPUN UCTIbITAHWIA:

S
HavanbHoe nasnenne ¥ 1%7  ma =

ncxonHas Temnepatypa ¥, K =

KOHLEeHTpauus roptoyero “r , % 06. =

OTHOCUTENbHOE MaKCMMallbHOE NaBJieHe B3pbliBa, He =

(mooyepkHUTE: pacyeT, aKcnep.)

rnokasaTesib agnabaTbl NCXOQHOW CMecun o=

rnokasaTtesib aanabaTel NPOAYKTOB roperHns = =

Homep ncnbiTaHus Pe3synbTaThbl CpepnHee 3Ha4YyeHune B cepun
P Pe3yﬂbTaTb| JKCNepnmeHTa y PEA o P
B cepuu pacyeTa NCNbITaHN
p-lIJ5 Na L, MC |5y syt A A LY g+ Ag®

Llenecoobpa3Ho K MPOTOKOJYy MpuiaraTth rpauk 3aBUCUMOCTU MaKCMMaJIbHOrO [aB/IEHUS B3pbiBa U
MaKCUMaJIbHOW CKOPOCTM HapacTaHWUs [OaBNEeHUS OT KOHLIEHTPaLWX UCCegyeMoro BellecTBa B roptovein
CMecCu C yKa3aHWeM HavyanbHOro JaBJ/IEHUA U TeMNEPaTypbl U 3HAYEHUN 3TUX BEINYUH B Ka>KO0M UCMbITaHUW.

damunma onepaTtopa

HaunmeHoBaHune nabopaTopumn

MPOTOKOJI onpeneneHns CKOPOCTH BbIrOPaHUA XXUAOKOCTEN



HaTa

Kla

Ycnosua B nomelleHnn: temnepaTypa,°C
aTMocdepHoe faBJieHMne,
OTHOCUTENbHAasA BNa)XHOCTb, %

HanMeHoBaHWe, cOCTaB 1 PUINKO-XMMNYECKNE CBONCTBA
nccnenyemMon XuaokocTu

pafyMpoBOYHbI KOIPDULNEHT YCTAHOBKU & =

XapakTepucTuka nsmepuTenbHbix Npnbopos

Home OuameTp MoKa3aHMS DErNCTONDYIOLLEro MaccoBas CKOPOCTb (CpefHee 3Ha4YeHMe| XapakTep
I/ICI'IbITaISI/Iﬂ ropesku, . 560 : f/lMpy L BbIFrOPaHMs CKOPOCTH M pEXIM
MM pubopa, o BbIrOPaHWS ropeHus
-2 .
KM M i
A Fi%s 3 » B
c KF*M - C
MpumevaHue

®damunnsa onepaTopa

HaumeHoBaHune nabopaTtopun

MPOTOKOJ1 onpeneneHusa koddduumeHTa AbiIMoobpasoBaHus

LNaTa

YcioBusa B noMelleHnn: TemnepaTypa,®C

nDaBneHwue, Klla

BJIAXKHOCTb,

%

aTMocoepHoe

OTHOCUTENbHaA

HavnmMeHoBaHue, cOCTaB 1 (PU3MKO-XUMNYECKNE CBONCTBA
nccnenyemoro Beulectsa Uan ykasaHue HI1 Ha maTepuan

Pasmepbl 1 BHELIHNE NPU3HAKN NCMNbITbIBAaEMbIX 06paBLI,OB

Pexxnm
NCMbITaHUN

Homep Macca
obpa3ua onsd obpasua,
ncnbiTaHUin Kr

CeeTonponyckaHue, %

KoaduumneHT abiMoobpasoBaHus
Onsa Kaxgoro obpasua,

Ha4aJibHOE

KOHe4YHoe

-2 -1
M - Kl

MpumevaHune

BbiBOA,

damnnusa onepaTtopa

HanmeHoBaHue nabopaTtopun

MPOTOKOJI onpepeneHus HAEKCa pacnpocTpaHeHUs njiaMeHu

HaTa

B NoMelleHUn: TemnepaTypa,°C

Kla

aTMoCgepHoe aaBieHue,
OTHOCUTENIbHASA BNaXXHOCTb, %

Ycnosus

HanmeHoBaHue, cocTasB N yKkasaHune HJl Ha maTepunan

3Ha4YeHune TenaoBoro Ko3uuneHTa yCTaHOBKU s

Homep Pa3smepsl TemnepaTypa Bpems, ¢ OnvHa MHpeKc
obpa3ua | obpasua, ObIMOBbIX Fa30B,
aons MPOXOXAEHNA obropesLiero pacnpocT
° OHTOM )
menel- MM c nngpn;)eHm {-ro ME;J'I(OCCI/-IF—MI:IKaeJ'IHbVII-I’:)VI yHactka panenns
TaHusA obpasua, nJaMeHmn
yyacTka
Ha4Yallb- MaKCu- ol1l213l4l5l6|7]8l0 TeMnepaTypbl MM Anga Kaxxgoro
Has MaJjibHas ObIMOBbIX Fa30B obpa3ua
MpumevaHue

BoiBoga: { =




®damunmsa onepaTopa

HaumeHoBaHune nabopaTtopumn

NMPOTOKOJI onpepneneHus noKkasaTesii TOKCUYHOCTU NPOAYKTOB rOpeHUs NoJIMMEpHbIX MaTepuasoB

laTa HanmeHoBaHue, cocTaB nnu ykasaHue HI Ha maTepuan

Ycnosua B nomeLlleHnn: Temnepatypa,°C
aTMocdepHoe faBrieHne,
Kla OTHOCUTENbHASA BNIaXXHOCTb, %

Pasmepbl 1 BHELIHNE NPU3HAKN NCMbITbIBaeMbIX 06pa3LI,OB

Homep |TemnepaTypa Bpems MoTeps| Maccosas MpofosmKn- TenbHOCTh| NapaMeTpbl TOKCUYHOCTU
obpa3ual ncnbiTaHns, |pPa3sioXKeHus | Macchl, nons
HCI-sn
(ropenus) HETVYMX SKCMO3ULIN MaccoBas pong
°c obpasua, r BE e¥:TB°/ XKUBOTHBIX, MUH ' Kapbokcu-
MUH H ' 70 ' r%"" remornobuxa, %
MpumevaHue
BeiBopg

damunmsa onepaTtopa

HaumeHoBaHune nabopaTtopun

MPOTOKOJI onpepeneHna MMHUMaNbHON (pierMmaTusMpylolie KoOHUueHTpauumn pnerMmaTusarTtopa u
MWHMMAJIbHOIO B3PbIBOONACHOI0 COAEP>XaHUsA KMC/IoOpOoaa B ra3o- U NapoBO3AYLLIHbIX CMeCAX

HavmeHoBaHMe, coCcTaB U PU3NKO-XUMNYECKNe
DaTa YcnoBua B |CBOWMCTBa uUCc/ielyeMoro BellecTsa
rnomMeuieHnn: TemnepaTtypa,°C
aTMocepHoe nasneHune, Klla
OTHOCUTENbHasA BNaXKHOCTb, %

PacyeTHOe 3HavyeHne KOHLUEeHTpPauOoHHbIX Nnpenesios

Moty | asenene s i Konuerrpauna | (EYIREL e
P A A KOMMOHEHTOB CMecCH, patl
Bele- peakunoHHOM KOMMNOHEHTOB CMeCH, % 06 BOCMJa- npenensi
CcTBa cocyge, MM pT. CT. ' MeHeHune pacnpocT-
Bewe-| Pnerma Bewje-{erMa- nﬁaal\tl-lg:;lio
MM pT. CT. L Bo3nyx = TusaTop|Bo3ayx
CTBO | TU3aTop CTBO cMecwn,
% 06.
MpnmevaHue
BuiBog: ¥ =; “0; =

damnnusa onepaTtopa

HanmeHoBaHue nabopaTtopumn

MPOTOKOJI onbITOB NO onpeaeneHnio KOHLeHTPaLMoHHOro npeaena audpPysmoHHOro ropeHus
ras’oBbiX cCMeceW B Bo3ayxe

HaTa nposefeHNs UCMbITaHUN

HanmeHoBaHue ropto4vero

HanmeHoBaHune pa36an|Tenﬂ

TeMnepaTypa uUccielyeMoi rasoBoin cmecu




ATMoOCepHoe faBneHune

Homep KoHueHTpaunsa roptoyero, % dasneHve cpbiBa, CkopocTk cpelBa AMGdY3NOHHOTO
ropeHus,
n/n (06.) kMa
m/C
MpuHAaToe 3HaveHue MNAOI cMecn B BO34yXe npu Temnepartype " C cocTaBnser
%(06.).

damunmsa onepaTtopa

(M3mMeHeHHasa pegakumsa, N3m. N 1).

MPUJIOXKEHUE 2 (pekomeHpyemoe). METOLbl PACHETA TEMMEPATYPbI
BCIMbILLUKU XKNOKOCTEW

1. MeToAbl pacyeTa TeMnepaTypbl BCMbILWUKU MHAWBUAYaIbHbIX XKNOKOCTEeN B 3aKpPbITOM TUTNE

1.1. TemnepaTypy BCAbILLUKU XNOKOCTEN (fmn ) B °C, UMelLWnx HMXKernepeymcsieHHble BUAbl cBA3en (Tabn. 17),
BbIYNCNAIOT No popmyse

n
feem =0 ¥ Aigm T ;zajfj-
/= , (33)

roe %0 - pasmMepHbIN KO3 MULNEHT, paBHbIli MUHYC 73,14 °C;
91 - fe3pa3MepHbI KO3PPULMEHT, paBHbIn 0,659;

bam - TeMnepaTypa KUNeHns nccnegyeMmon XxXmnakocrtu, °C;

a .
7 - aMnupunyeckne KoappruumMeHTbl, NpuBeaeHHbIE B Tabn. 17;

i - ' o
J - KOJIN4eCTBO CBA3eW BUAa 4B MOJieKyJle nccneayemMmonm XnoKocTun.

CpenHsaa KBagpaTUYeckas norpewwHocTb pacyeTa (¥ ) no dpopmyne (33) coctasnseTt 13 °C.

Tabnuua 17




Bunp ceasun|#; ,°C
-2,03
-0,28
1,72
1,105
2,47
11,66
14,15
12,13
2,09
-11,91
3,33
15,11
r 19,40
- Si -4,84
Si-H 11,00
Si-Cl 10,07
N-H 5,83
O-H 23,90
S-H 5,64
P-0O
P=0

(@]

0
|

Il .

1
@0

olojo|alo|alO(o|0lo]on]|0

3,27
9,64

1.2. Ana HMxenepeyncsieHHbIX KJ1aCCoB BeLeCTB TeMrnepaTypy BCMbIWKN B °C BbIHUCAAIOT Mo popmyne

f’BCl’[ =ﬂ+b3m (34)

’

rae 2, b - aMonpuyeckue Kosa@urumneHTbl, NpuBeaeHHble B Tabn. 18 BMecTe CO CpeAHNUMUN KBagpaTUYeCcKuMm
norpeLHocTaMM pacyeTa o .

Tabnnua 18
Knacc BewiecTB KoaghpmumeHTsl|d | °C

@ ,°C &

ANKaHbI -73,22 1 0,693 | 1,5

CnnpTel -41,69 | 0,652 | 1,4
-21,94 1 0,533 | 2,0

AnKunaHuanHbl KapboHoBblE KNCNOTbI ANKUGEHObI -43,57 | 0,708 | 2,2
-38,42 10,623 | 1,4
-67,83 |1 0,665 | 3,0
-74,76 | 0,813 | 1,5

ApoMaTunyeckme yrnesogopoabl Anbaernabl bpomankaHel KeToHbl XnopasikaHsbl| -49,56 | 0,665 | 2,2
-52,69 10,643 | 1,9
-55,70 1 0,631 | 1,7

1.3. EcivM AOns wucciefyemMon >KWUIOKOCTU W3BECTHa 3aBUCUMOCTb [aBJIEHMS HacCblWEHHOro napa oT
TeMnepaTypbl, TO TEMMNEPATYpPY BCMbIWKK B °C BbIYUCASAIOT Mo hopMyJie

Ap

= -273
Prenliof

' (35)

zBCI[

-1

roe 4 KOHCTaHTa, paBHasa 280 klla - cmt et K;

Pren - napumanbHoe faBneHne napa ucciaeayeMon XULKocT Npy TemnepaType BChbilkm, KMa;

I . KoagpumumneHT anuddysmm napa B Bo3gyxe, em’ T

g CTEXNOMETPUYECKNIA KOIDMULMEHT KUCIOPOAa B peakLnum ropeHns, onpenensiemMsiin no hopmye

6 =wp iy +0,250my + mig) — 00mg + 2.5mp
, (36)



roe ™C. s ML P0-# P qicno aTOMOB COOTBETCTBEHHO yriepofa, cepbl, BOLOPOAa, rasonaa, Kucaopoma u
docdopa B MOJIEKY 1€ XNLKOCTHU.

CpenHsaa KBagpaTuUyeckas NorpeLwHocTb pacdeTa no opmyne (35) coctasnseTt 13 °C.

2. MeTopgbl pacyeTa TeMrnepaTypbl BCMbILWKN cMecen roproyYmnx XKNOKOCTEN B 3aKPbITOM TUrne

2.1. TemnepaTypy BCMbILLKN CMECen roplovmnx XXnakocten (zBCH-CM ) B °C BbIHMCAAOT MO hopmyne

E x 1'ﬂHm:r[i _ Mm:m’
i

EEp
7=1 R(“'ch‘ +273) R(chn.CM +273)
=1, (37)

roe ™ - MonbHaa ONs ! -ro KOMMNOHEHTa B XXUAKOW ase;

) : -1
LH oy - MOJIbHag TenjoTa NUCMNapeHns * -ro KOMNOoOHeHTa, KIOXX - MoJib ;

teort TeMnepaTypa BCMbIWKN ¢ -ro KOMMoHeHTa, °C;

£ - YHMUBEpPCaJibHad ra3oBasd NoCToAaHHaA.

Fite

3HavyeHne ~m /R MOXKET ObiTb BbIYMCJIEHO MO UHTEPMOJIALMOHHONM hopMye

A TR ==29186 +19.0( o +273)
) (38)
roe bam TeMnepaTypa KuneHus ¢ -ro KoMrnoHeHTa, °C.
CpefHsaa KBagpaTuyeckas NorpeLwHocTb pacyeTa no opmyne (37) coctasnsaeT 9 °C.

2.2. Echm gnst KOMANOHEHTOB CMECU M3BECTHa 3aBUCUMOCTb [aBJIEHUS HACbILWEHHOro Napa oT TeMnepaTypbl,
TO TeMnepaTypy BCMbILWKN CMECK BbIHUCASIOT Mo opMye

i
% % 10% (1642 — 6;) /(1642 - G | = 1
i=

) (39)

roe @y = By( By — 8}/ By By ,

By =y * CA,-

’

2]

omd ~ Cmomem T CAi

’

B, Ty .
"4 _ KOHCTaHTbl ypaBHeHUs AHTyaHa A5 i -ro KOMMOHEHTa.
CpefnHaa KBagpaTuyeckas norpeLwHocTb pacyeTa no opmyne (39) coctasnset 11 °C.

2.3. TemnepaTypy BCMbIWKKM OUHAPHBLIX CMecelr XUAKOCTeN, NpuHagsexalinx OAHOMY FOMOJIOrMYeCKoOMY
psAay, BbIMMCASAT Mo hopMysie

fpemom = fpon T A[x + (m - lj(xf)mJ
. (40)

rae Y0 - TemnepaTypa BCMbILKU NIErKOKMMSALLErO KOMMOHEHTa, °C;

A - romonoruyeckas pasHoCTb Mo TeMMepaType BCMbIWKU B paccMaTprBaeMom psay,°C;
¥ - MaccoBas 40J1 BbICOKOKMMALLEro KOMMOHEHTa B XXUAKON dase;

¥ - pa3HOCTb MeXAy YMC/IOM YriepoAHbIX aTOMOB KOMMOHEHTOB CMECH;

i

X' - KO3(PHULMEHT, YYNTLIBAIOLWMNIA HENIVHENHBIN XapakTep 3aBUCUMOCTM =8 oT X, Mpu %2 0,5 * = 2x - 1;

npun & = 0.

®opmyna (40) npuMeHMMa pAOss FOMOJIOTMYECKUX PALAOB H-CMUPTOB U CHOXKHbIX 3(UPOB HOPMasIbHOrO



CTPOEHUS.
CpefHsa KBagpaTuyeckas norpewHoCcTb pacyeTa coctasnseT 2 °C.
3. MeToabl pacyeTa TeMnepaTypbl BCMbILWLKA MHOUBUAYAJIbHbIX XXUOKOCTEN B OTKPbLITOM TUT e,

3.1. TemnepaTypy BCMbIWKN B OTKPbITOM TUI/e BbIYUCAAIOT No ¢opmMmyne (33), UCNOSAb3yS BENYUHbI
3IMNNPUYECKUX KOIhDMLUMeEHTOB 13 Tabn. 19.

Tabnnua 19

Bunp cBasn|é; ,°C
Cc-C 3,63
C—-C 6,48
C=C |-4,18
C-H 0,35
c-0 4,62
C=0 |[25,36
C-N -7,03
C-S 14,86
Si-H -4,58
-siciz 50,49
O-H 44,29
S-H 10,75
P-0O 22,23
P=0 |-9,86
N-H 18,15

KoadpduumeHTsl 0 n % npu pacyeTe TemnepaTypbl BCMbILKW B OTKPLITOM TUre paBHbl COOTBETCTBEHHO
MuHyc 73 °C 1 0,409.

CpefHsaa KBagpaTuyeckasa NorpewHoCcTb pacyeTa coctasnseTt 10 °C.

3.2. Ecnn gns uccneoyemMom XUAKOCTWM  WM3BeCcTHa 3aBUCMMOCTb [laBJIEHMS HACbIWEHHOro Mapa oT

TemnepaTypbl, TO TEMMepaTypy BCMbILKN B OTKPbLITOM TUre BbIYUCASAT No gopmyne (35), roe 45 = 427 kNa

2 1
cM” c - K

CpefHsaa KBagpaTuyeckas NorpewHoCcTb pacyeTa coctasnseTt 13 °C.

MPUJIOXKEHUE 3 (pekomeHpyemoe). METOLbl PACHETA TEMMEPATYPbI
BOCIJIAMEHEHUA XXNOKOCTEN

1. TemnepaTypy BOCMJIaMeHeHUs (iBDCH ) HAMBUMAYaANbHbLIX XNAKoCTen B °C BbIHMCAAIOT Mo opmyne (33), rae

40 - pa3mepHbI KO3(PDULUMEHT, paBHLIN MUHYC 47,78 °C; % - 6e3pa3mMepHbIN KO3MdULNEHT, paBHbIi 0,882; 45
- aMnupunyeckune KoahuumneHTol, NnpuseaeHHble B Tabn. 20.

Tabnuua 20

Bun cBasn| 4 | oc
C-C 0,027
C-=C |-2,069
C=C |-8,980
C-H |-2,118
C-0 [-0,111
C=0 |-0,826
C-N |-5876
O-H [8,216
N-H ]-0,261

CpepnHAa KBagpaTuyeckas norpewwHoCcTb pacyeTa coctasnseTt 5 °C.

2. Ecnn un3BecTHa 3aBUCUMOCTb [aBJIEHUS HACbILEHHbIX MapoB OT TemnepaTypbl, TO TemnepaTypy
BOCMJIaMEHEeHNs MHOMBUAYasbHbBIX XUOKOCTeN, cocToswmx u3 atomoB C, H, O, N, BblYMCAAIOT No opmysie



— B o
Procnfhi (41)

feoom =

roe A KOHCTaHTa, paBHas 453 klla - M’ cem - K (ansa gpochopopraHNYeCcKmnx BeLw,ecTs 4 = 1333 kMa - cm
2 -1

-cm - K);
Frocn - napunaibHOe JaB/ieHne napa UccaenyeMon XUaKoCcTu Npu TemnepaType BocnnameHeHus, KMa;

- CTEXMOMETPUYECKUN KOIhPULNEHT KUCNIOPOLa B pPeakLUX FOPEHUs, BblHUCASEMbIA Mo ¢dopmMmye .
d yne (36)
CpepnHAa kBagpaTuyeckasa norpewHoCTb pacyeTa cocTtasnsaeT 6 ° C.

3. TeMnepaTypy BOCMJIaMEeHEHUSA aanaTUYeCcKnx CMPTOB U CJI0OXKHbLIX 3DUPOB BbIYUCAIOT Mo opmyie

tam 273
1+ K (tgm + 273)
, (42)

fpoen =

273

roe K -aMnupmnyecknin KoasuLUNeHT, paBHbIn 6 - 10" ansa cnmptoB u 7 - 10 * 0N CNOXHbIX 3NPOB.

CpepnHsaa kKBagpaTmyeckas MorpewHocTb pacyeTa coctasngeT 2 °C gna cnupTtoB U 4 °C - AN CHNOXKHbIX
3¢mpos.

NMPUNOXEHWUE 4 (obasaTtenbHoe). METObl PACHETA
KOHUEHTPAUWNOHHbBIX MPEOENOB PACIPOCTPAHEHUNA NMJTAMEHW 1O
FA30- W MAPOBO34YLWHBLIM CMECAM

MeToAbl pac4yeTa NPpUMEHUMbl 018 MHOUBUAYASIbHbIX OPraHUYeCcKnx BeLwecTs, cocToawmnx ns atomos C, H, O,
N, CI (He 6onee ogHOro aToMa xJsiopa B MOJIEKYE) N UX cMecel. B cnyyYasix, oroBOpeHHbIX B NN. 2 1 3, B COCTaB
cMecen MOryT BXOAWTbL BOAOPOJA, AMOKCUA yraepopa, a3oT, BoAsaHonm nap. OTHocuTenbHass cpefHsas
KBaZpaTnyeckas MNOrpelHoCTb pacyeTHbIX 3HAYeHWN KOHLEeHTPAUWOHHBLIX Mpenesos pacrnpocTpaHeHUs
naameHun He npesbiwaeT 20%.

1. MeToabl pacyeTa KOHLEHTPAUNOHHbLIX NMpenenoB pacrnpoCTpaHeHUs MiaMeHn MHAOMBUAYaAsbHbIX BEWecTB
ONsa HavYanbHOW TeMnepaTypbl 25 °C

1.1. HxHuin npegen (¥= ) B % 06. BbINUCASIOT MO popMysiam

! r
g =100 K1+ b AHG + S hem; +3 by, )
i=l r=l
, (43)
nnn

g
oy =1007 Y b,
s=1 , (44)

i o -1
roe “F - asMnupuyeckuii mapaMeTp TenoThl 06pa3oBaHUSA BELWECTBa, MOJb - KX

AH G
/- cTaHpapTHas TensioTa obpa3oBaHMsA BellecTBa B ra3oobpasHoM cocTosiHum npu 25 °C, KOX -

MoMb

By ke ks J

J - KO3(hhULMEHTLI, XapakTepusytowme Bknag # -x atomos (C, H, O, N, Cl), ¥ n § -x CTPYKTYpPHbIX rpynn,
BAVAIOLLNX Ha HVXHUIM Npegen,

P+ ®r s queno aToMOB ¥ -ro aneMeHTa, * U § -X CTPYKTYPHbIX FPynn B MONieKy /e BELLeCTBa;

LP.4 - 4NCno XUMWYECKNX 3N1eMEHTOB 1 TUMOB CTPYKTYPHbIX Fpynn B MOJIEKYJie BeLecTBa.

L

Lk
3HavYeHns Ko pnumneHToB J"" npmuBeneHbl B Tabn. 21.

Tabnuvua 21



iy h Ay ,
-1
.E:ZC .EEH .320 .*EGN .32@ }ZCEC h/D\C MOJIb - KX
C—
9,134/2,612 0.522/0.49413,57 7,88 6,50 0,0246
3Ha4vYeHns KoahpnuneHToB g npueeneHsl B Tabn. 22.
Tabnuua 22
Bup CTpyKTYpHOWM rpynnbl| %,
C-C 3,75
C=C 11,10
C-H 4,47
C-0 0,90
C=0 3,12
C-N (TpexBaneHTHbIN) |2,27
Cc-C 0,71
O-H 0,52
N-H 1,90
N-N 13,84
C=_C 31,05
Ej 44,13
=

1.2. BepxHuin npeaes pacrnpocTpaHeHus naameHun (= ) B % 06. BbIMMCASIOT B 3aBUCMMOCTU OT BEJINYMHBI

CTeXV1oMeTprYeckoro KoahduuneHTa kuciopoga (¢ ) no hopmynam:

b,

roe i %s . KO3(pPULIMEHTHI, YYMTbIBalOWME XMMUYECKOEe CTPOEHVE BELLLeCTBa;
el o .
J - y4ucno cesasen < -ro anemMeHTa;

3HavYeHns Ko pnumneHToB By n 95 npuBeneHsl B Tabn. 23 u 24.

Tabnnua 23

Bug CTPYKTYpHOW rpynnbl| #;
C-C -0,84
C--C 0,89
C=C 0,24
c=cC 1,93
C-H 1,39
c-0 -1,40
C=0 1,31
C-N -1,17
C=N 2,07
C-Cl 0,71
N-H 0,69
O-H 1,25

Tabnuua 24

i
wg = 100 f[ZﬁzJ-mj- +
J=l

g
2 ds

s=1

]npmﬁiS;

we = 100/(0, 7688 + 6.554) npw g 8,



By CTPYKTYpPHOW rpynnbl| 4,

—C(; -1,47

UnKn HeapOMaTI/I‘-IECKI/IVI glmc

1
—C—C—
1,11

\o/

2. MeTop pacyeTa KOHUEHTPALMOHHbIX MpeaesoB pacnpoCTpaHEHUS NIaMeHN A1 CMEeCeN ropoYnx BeLecTs
npu HavYasnbHOM TeMnepaType 25 °C

MeTon npefHa3Ha4vyeH 018 BeLWeCTB, He BCTyMalowmux Mexay cobon B XNUMNYECKYIO peaKUunto rnpu Ha4vasIbHOW
TemnepaTtype. B 4MC/I0O KOMMOHEHTOB CMeCu MOXXeT BXOAUTb MOJ'IeKyJ'IﬂprIVI Boaopon, obbvemHasn
KOHLLeHTpaLuma KOTOporo He 0JIKHa npesbiwaTb 75% 0T CYMMbl FOpPHOYNX KOMMOHEHTOB cMecu. Heropro4dnmmn
KOMMOHEHTaMWN CMeCUn 4aBNAKTCA OANOKCKAO yrneponda, a3oT U BOASHOM nap. B 4ncno KOMMOHEHTOB CMecn He
BXOOUT Kncnopon.

HuxHun e (BepxHuin P= ) mpemen pacnpocTpaHeHMs MiaaMeHu O CMeCU roploYMx BelecTs B % 00.
BbIYMCIAIOT No hopMye

n n
PP = 2w 2oV om)
k=1 k=l , (47)

roe Pr - KOHUEHTpauna k-ro roptoyero KOMrnoHeHTa cmecn,% o06.;

P - HYXKHUA UM BEPXHUI Npenen ans BuHapHoM cMecy k-ro ropioYero KOMMoHeHTa ¢ B03ayxom,% 06.;

% - 4YnuCNo roprvYmx KOMMOHEHTOB CMEeCH.

Ecnu npepen (Pm ) Kakoro-nnmbo KOMMNOHEHTa CMeCU HEeU3BECTEH, ero BbIYUC/AIOT, KaK yKa3aHo B . 1.

3. MeToAbl pacyeTa npeaesioB pacnpocTpaHeHWs NnaMeHn A8 CMeceil ropYnx BewecTs C HeropryYmMm npum
BbIMyCKe MX B BO3A4YX 019 HaYanbHOW TeMnepaTypbl 25 °C

JaHHble MeToAbl pacyeTa NMPUMEHSAIOTCA B TOM C/ly4ae, eC/IM KOMMOHEHTbI CMECU He BCTynatloT Mexay coboin B
XUMUNYECKYI0 peakL Mo Npu HavalbHOW TeMrnepaType, HEropio4YMMmy KOMMNOHEHTaMM CMeCK SBASIOTCA OUOKCUA,
yrnepoga, asoT M BOASHOW MNap. B 4Mcno ropto4mx KOMMOHEHTOB CMeCU MOXET BXOAUTb MOJIEKYSIAPHbIN
BoZopof, 06beMHas KOHLLEHTpaLMsi KOTOPOro He Ao/KHa npeBbiwaTh 75%. B YMCNO KOMMOHEHTOB CMEcUu He
BXOAUT KNCIOPOA.

3.1. HWKHWIA KOHLEHTPALMOHHbIN Npeaen pacnpocTpaHeHus nnamenn ans cmecun (¥= ) B % 06. BbIMUCAAIOT MO
dopmyne

P = 100/(1+7,) (48)

roe Y= - Yyncno moseln Bo3ayxa, Npuxoasalleecs Ha 1 Mosib UCXOLHOW CMecK, onpeaensaoT no gopmye

n n m
vp = 2wkl e ~ 00N X+ D0
) R |

, (49)
roe ¥sk - HYOKHUIA Npefen pacnpocTpaHeHUs NAaMeHn k-ro roptoyero KoOMnoHeHTa, % o6;

PI - KOHLEHTpaLMs jro Heroployero KOMrNoHeHTa, % 06.;

iy )
J - KO3 PULMEHT j-ro Heropto4ero KOMrMoOHeHTa;

. - YNCNo Heropr4mx KOMNOHEHTOB CMeCHu.

3Ha4veHnsa KoapduumeHTa Cy npueeneHsbl B Tabn. 25.

Tabnuua 25



Heropto4unin KOMMNOHEHT cMecH Cy

A30T 0,988
1,247
1,590

BogsiHonm nap Ouokcua yrnepona

3.2. BepxHuin npenen pacnpocTpaHeHus naameHu ons cmeck (= ) B % 06. BbINMCAAOT no popmyne
co 2w
| S+ ij L+ >t
k=1 k= wﬁt i= 1;95.
(50)

roe ¥st - BepxHUIA nNpegen pacnpocTpaHeHWs naamMeHn Ans 6UHApHON CMecu k-F0 roplovero KOMMOHEeHTa C
BO34YyX0M,% 06.;

“¥ _ BepXHWi1 YCNOBHbIN Npeaesn pacnpoCTPaHeHNs MaaMeHu @ -ro HeroploYero KOMMOHEHTa, BbIYNC/ISEMbIi
LANSt KaXK[10r0 HEroploYero KOMMoHeHTa no opmyne

. P
Py~ n n
[1—2—” > - Ky
=1%sk

k=10
' (51)

roe ¥ - MUHUManbHas hnerMaTU3MPYIOLLas KOHLIEHTPaLIMS Heroployero KoOMMoHeHTa,% 06.;
£y

- KO3hpUuLmMeHT dierMmaTmsaynm.

MUHVMManbHYIO ierMaTu3npyoLLylo KoHueHTpauuio (¥ ) kaxgoro Heropioyero KoMrnoHeHTa B % 06.
BbIYMC/SIOT MO hopMyne

i
EzfﬁHf +.32513J§132J-m

Py =100 ;
Ho=1+TH m
i=1

, (52)

}2'
roe "S- KoadpUUMEHT TensoTbl 06Pa30BaAHUA CMECU TFOPKYUX KOMMOHEHTOB B ra300bpasHOM COCTOSHWUM,
-1
MOJb * KOX © ;

Ry g cBoboaHbIe YNeHbl;

P
J 8 - KoadhULMEHTbI aTOMOB M CTPYKTYPHbIX FPYyMNn FOpYnX KOMMOHEHTOB (MX 3HAYEHWUs MPUBEOEHbI B
Tabn. 26);

e ;
J - 4ncno aToMoB ¥ -ro BnOa B CMeECK ropro4mx KOMMNOHEHTOB.

Tabnuua 26



KoadhduumneHTbl|3HaveHne KoadurumeHTa npu pazdbaBneHnn cmecun
k'j- ,}z"J- a30TOM |BOAAHLIM NapoM|(OMOKCMOOM yriepoaa
Ry 0,865-10"°| 0,802-10" 0,736- 10 °
i 1,256 0,780 0,584
R 2,528 1,651 1,292
h'y 0,759 0,527 0,427
h'g 0,197 0,446 0,570
By -0,151 -0,147 -0,133
k'ozc 1,500 1,500 1,500
A 2,800 2,236 2,020
B 5,946 5,000 4,642
Ay 1,486 1,250 1,160
k' -2,973 -2,500 -2,321
By 0 0 0
Bosc 0 0 0

it 1 P
D,J'lﬂ CMeCHn ropro4nx KOMNOHEHTOB BEJINYUHDI f B K,D,)K * MOJ1b n 4 BbIYUCIAKOT MO (bopMyJ'laM

n n
A =T 2 e, | [ Se
d [fc=1 g k] = (53)

i =[Zm;k¢9k]/zf9k
k=1 = (54)

N
roe —°J - ctanpapTHas TensoTa o6pa3oBaHMA k-ro roptoYero KOMMoHeHTa B ra3006pa3HOM COCTOAHUN, KK
-1
*MOJb
"% _ 4ncno ¥ -x aTOMOB B MOJIEKYJIE A-FO FOPIOYEro KOMMOHEHTA.

Ecnn cpedn ropto4mx KOMMOHEHTOB CMeCW OTCYTCTBYIOT MOJIEKYNAPHBLIA BOAOPOL, MOHOOKCUA yrnepona u
YKCYCHasi KucsoTa, TO 3Ha4YyeHune KoadppuumneHTa dierMmatmsaumnm £ 6epyT 13 Tabn. 27. B NpoTUBHOM CJlyyae

Ly BbIYMCAAOT No hopmyne (55) ¢ ucrnonb3oBaHMEM OaHHbIX Tabn. 27

K =
t Eio.i:/k 1K'¢;; 55)

’

e
roe % - KoadPUUMEHT diermaTm3aumnm k-ro roploydero KOMMOHEHTa AaHHbIM (hJIerMaTnU3aTopoM.

Tabnuua 27
dnermaTnzaTop £y npu paermaTmsaynm
OopraHn4yeckunx MOJIEKYISIPHOT O MOHOOKCMAa
BelLecTB BOAOPOAA yrnepona
A3oT Ouokcup yrnepoga BogsHon 8188 88(1)2 88;2
nap 0,160 0,003 -

4. MeTop pacyeTa NpefesnoB pacnpocTpaHeHWs NJaaMeHn Npu NOBbILWEHHbLIX TeMMnepaTypax

Mpu TemnepaTypax (!¢ ) B AnanasoHe oT 25 Ao 150 °C HukHuit (P® ) un BepxHui ¥ npepensi
pacnpocTpaHeHus niaMmeHun B % 06. BbIYNCASAIOT No hopMynam:

i—25
wut = 0x2s |1 -

1230 (56)

[ ] ’ ;



MPUJIOXKEHWE 5 (pekomeHpyemoe). KOHCTPYKUWA PACTIBIUTUTENA
ANCNEPCHBLIX BELLECTB P OMNMPEOEJIEHAW MOKA3ATEJIEN B3PbIBA
MNbIJIEBO3AYLUHbIX CMECEN

Pacnbinntens coCcTouT M3 KOHyca I n gopkamepbl (4epT.22). KoHyc ¢ yraom pacTtBopa 30° oQHOBPEMEHHO
CNY>XUT BEPXHEWN KPbILIKON peakLMOHHOro cocyaa anameTpom (105+5) mm. dopkamepa cocTouT n3 kopnyca 4
N OOHbIWKa 5, obpa3yowmx BHYTpPeHHIOW cdepy anameTpom (40+1) mm. Obpasel nccnenyemoro BelecTBa,
MOMELLEHHbIN Ha AOHLILKO )OpKaMepbl, B3BUXPUBAETCS NPM KPAaTKOBPEMEHHOWM Mogadvye CKaToro BO3AyXa U
yepe3 naTpybok 3, coefMHEHHbIN C KOHYCOM pacnblinTens HakKMAHOW rankom 2, yBnekaeTCs B peakLUOHHbIN
cocyqn.

h=1=13,0£05

1 - KOHYC; 2 -raika HakugHas; 3 - naTpybok; 4 - kopnyc popkKamepsbl; 5 - AOHbILKO

YepT.22

NMPUNOXEHWUE 6(pekomeHayemoe). METOObl PACHETA TEMIMEPATYPHbIX
NPEOEJTIOB PACIMNPOCTPAHEHWSA MJIAMEHW

1. PacyeT TeMnepaTypHbIX NPeAeoB PacCNpPOCTPaHEHNS NJaMeHN MHANBMAYANbHbIX XUAKOCTEN

1.1. Ecim n3BecTHa 3aBUCMMOCTb OaBJIEHUS HACbILEHHOrO NMapa OoT TeMnepaTypbl, TO 3HAYEHUE HUXKHErO 1N
BEpXHero TemMnepaTypHOro npegena pacrpocTpaHeHns nnamMeru (“z ) B °C BbIYMCASIOT MO COOTBETCTBYIOLLEMY
3HAYEHMNI0 KOHLIEHTPALMOHHOrO Npeaesia pacnpocTpaHeHms naamMenn (¥t ) no hopmyne

B

= -y
A-lglenpn 0.0

' (58)

i

roe 4.5.C4 _koHcTanTbl ypaBHeHUs AHTyaHa;
#0 . aTMocepHoe paBneHme, KMa.

3HayeHne ¥ MoXeT 6bITh PACCHUTAHO MO METOoAaM, NMPUBELEHHbLIM B NMpuioXXeHun 4. MorpewwHocTb pacyeTa
no cpopmyne (58) onpeaenseTcs norpewHocTbio pacieTa “n |

1.2. Ecnm HensBecCTHa 3aBUCMMOCTb [aB/IEHMS HacCbILWEHHOro rnapa OT TeMnepaTypbl, TO AN BeLecTs,

coctoawmx u3s atomoB C, H, O, N 3Ha4yeHWe HWKHEro WAM BepxXHero TemnepaTypHOro npegena (fn )
BbIYUCAAIOT No popmysie

n
fp=ag taptgn t 'Zz azly

= ' (59)

roe “0 - pasMepHbIl KO3(PMULMEHT, PaBHLIN MUHYC 62,46 °C ANS HUKHEro 1 MUHyc 41,43 °C gnsa BepxHero
npenenos;



% - 6e3pa3MepHbI KO3PULUMEHT, paBHbI 0,655 Ans HMXHero n 0,723 a5 BepXHero npenesos;

“i - sMmnupudeckmne Ko3MULIMEHTbI, XapakTepu3ytoLLme BKAag ¥ -X CTPYKTYPHbIX Fpynm, NpUBEAEHb! B Tabl.
28.

Tabnuua 28
ch. , °C
Bua CTPYKTypHOW rpynnbl| iy ty
C-C -0,909|-1,158
C=C -2,66 | -4,64
C-H -0,009(0,570
C-0 0,110(1,267
C=0 5,57 | 5,86
C-N -2,1410,096
N-H 6,53 6,152
O-H 19,75|17,80
4_;} -4,40 | -4,60

CpenoHekBagpaTNyYeCKoe OTKJIOHEeHMe pacyeTa no gopmyne (59) coctasnser 9 °C.

1.3. Ecqim Hem3BecCcTHa TemnepaTypa KWUMeHUs ucciengyemoro Bewectsa MNpu HOpMaslbHOM aTMOChepHOoM
[aB/IEHNMN, TO 3HAYEHNE HWXKHEro TeMnepaTypHOro npefena pacnpocTpaHeHus nnamenn (= ) BbIYUCASIOT MO
dopmyne

by =itpen —C

(60)
rae em - skcneprMeHTaNbHOE 3HaYeHWe TemMnepaTypbl BCAbIWKY, °C;

' - KoHCTaHTa, paBHas 2 °C, ecan 015 pacyeTa UCMOJb3YIOT 3HaYeHue fsen g 3aKpbITOM TUrae, n pasHasa 8 °C,

ecnn anga pacy4eTa NCnoJib3ytoT 3Ha4YeHne Leem B OTKPbLITOM TUT JIE.

CpefHsaa KBagpaTuyeckasa NorpewHocTb pacyeTa no opmyne (60) He npeBbiwaeT 12 °C.

2. PacyeT TeMnepaTypHbIX MPeaesioB pacnpoCTPaHEHNS NJIaMeHN O3 CMeCeln XUAKOCTen, NpeacTaBasiowmnx
cobon pacTBopbI
2.1. Ecnv u3BecTHa 3aBUCMMOCTb AaBMEHMs HaCbILEHHOro Mapa OT TemnepaTypbl AN KakAoro u3

KOMMOHEHTOB CMecCu, TO TeMnepaTypHbIA npenen pacrnpocTpaHeHMsA MJaMeHn [Ns CMecu (ﬁm:M ) B °C
BbIYUCAAIOT No hopMmyne

4
Sayx10%i =1
1=l , (61)

roe X - 41CNO KOMMOHEHTOB cMecu;

M - KO3(DPULMEHT aKTUBHOCTM ¢ -FO KOMMOHEHTa;

* - MOSbHbIE AOAN i -FO KOMMOHEHTa B XUAKON dase;
. = BBy —8y)
! BBy . Bon = fnem +CA,- . B =iy + CA,-

’ ’ ’

5. Cy .
A KOHCTaHTbl ypaBHeHUA AHTyaHa o1 ¢ -r0 KOMMOHEHTa;

m . TeMnepaTypHbIi Npenes pacnpoCTPaHEHUs MAaMeHu i -ro KOMMOHeHTa, °C.

CpenHAaa KBagpaTun4yeckas NorpewHoCcTb pacyeTta coctasnsaeT 10 °C onsa HUXKHero TeMrnepaTypHoOro npegena
1 He npesBbiwaeT 20 °C gna BepxHero npeaena.

2.2. Ecnn HemsBeCTHa 3aBUCMMOCTb AaBJIeHUS HacCbIWEHHOro napa oT TeMmnepaTypbl XOTSA 6bl ona ogHoro

KOMMOHEeHTa CMeCu, TO HVXXHUA TemMnepaTypHbIN npegesn pacrnpocTpaHeHna naaMeHn oas cMecu (fmem ) B °C
BbIYNCNAIOT No popmysie



EA’]— exp 1'ﬁ'Hm:r[;!' _ Mmm’ =1
i Rley +273) Rty +273)

' (62)

. : -1
roe A oy MOJIbHasa TernJsioTa ucnapeHus # -ro KOMMoHeHTa, KO - Mosb

S HUKHUT TeMmnepaTypHbIA Npeaesn pacrnpoCcTPaHeHUs niaMeHn ! -ro KomrnoHeHTa, °C.

FAY;

3Ha4veHune MOXXeT BbITb onpeaeneHo No MHTEPNONSALNOHHON hopmyne (38).

CpenHsaa KBagpaTuUyeckas NorpeLwHoCcTb pacdeTa no popmyne (62) coctasnseTt 10 °C.

3. PacyeT HUXXHEro TeMNepaTypHOro npeaesia pacnpocTpaHeHMs NaMeHun Af1S CMecel roplynx 1 Heropvmnx
Xuagkocten

Ecnm cmecb XnUakKocTen npepncrtaBnsieT coboill pacTBOp, TO, UCMOJb3Yys M3BECTHYIO 3aBMCMMOCTb [aABJIEHUS
HaCbILLEHHbIX MAPOB OT TEMNEepaTypbl AN Ka)A0ro HEroptYero KOMMOHEHTa, MOXXHO PacciMTaTb HUXXHUN

T

TeMnepaTypHbIA Npenesn pacrnpocTPaHEHUA NJaaMeHN anaa cMecn (“® ) B rpagycax KenbBuHa rno gopmyne

k 1
. At
JE Ay BEp [ MO [ Tm’ E;{.cm

n
- 2 xjemEp [anj
Ji=1

’

roe™ % - MonbHble fOAW i -ro roployero n ¥ -ro HeroplYero KOMMOHEHTOB B XXUAKON ha3se;

. . - 3 -1
LH o , MWJ - MOJIbHaA TerJioTa UCnapeHnsa i -ro ropo4vero n < -ro Herop4ero KOMMoHeHTa, KX - MoJib

T - HykHMiA TeMmnepaTypHbI Npeaesn pacnpocTpaHeHUs niaaMeHn i -ro ropoyero KOMMoHeHTa, K;

Iy . YC/IOBHbIN HVDKHUA TeMnepaTypHbI Mpeaen pacnpoCcTPaHeHUs MniaaMeHn ! -ro Heropro4ero

KOMMOHEHTA BbIYMCAISIOT MO hopMye

B

¥ 4 1g po Moy D]
, (64)

— 0, +273

rne A48.Cq . KOHCTaHTbl ypaBHeHUA AHTyaHa 015 AAaHHOMo Heropyero KOMMOHEHTa;

#0 - aTMmocepHoe paBneHue, KMa;

Y - napameTp, XapakTepusylLluin (aerMaTusnpyolwee Win MHrubupyollee BANSHUE HEropl4yero
KOMMOHEHTa B MapoBoi ¢pasze. 3HaveHma 7 ons Haubonee pacnpoCTpaHEHHbIX HEropl4YMx KOMMOHEHTOB
npueeneHsl B Tabn. 29.

Tabnuua 29
HanmeHoOBaHMe BellecTBa ¥
1,23
Boga TeTpaxsiopmeTaH 1, 1, 2-TpudtopTpuxnaopaTtaH 1, 2-AunbpomTeTpadTOpaTaH ‘5128
21,30

CpefHsaa KBagpaTuyeckas norpelHocTb pacyeTa coctasnseTt 10 °C.

MPUJIOXKEHUE 7 (pekomeHpyemoe). METOLbl SKCNEPUMEHTAJIBHOIO
OMPEAEJIEHNA HOPMAJIbHOW CKOPOCTW PACIPOCTPAHEHNA
NAAMEHW B TA30- U MAPOBO3AYLHbBIX CMECAX



1. MeToa onTuUMM3aLUMK, NPUMEHSEMbIA ANA OMNpefesieHNns HOpPMajibHOW CKOPOCTM B LUMPOKOM AMana3oHe
DABJIEHA N TeMnepaTyp

1.1. AnnapaTtypa

CxemMa yCTaHOBKW AN onpejfesieHnsa HOPMaJIbHOW CKOPOCTW pacnpoCTPaHeHWs nJamMeHn npuBefeHa Ha
yepT.23.

F—

MLV

F

1 - peakUMNOHHbIN COCYA; 2 - 3/IEKTPOAbl 3aXKUraHus; 3 - TEpMOCTaT; 4 - IMHUSA NoJayu ropoyero;

5 - nnHWA Nnofayun okucnnTens; 6 - TIMHNA nogdadun germaTmsaTopa; 7 - U3MepuTesnb faBfieHns; 8 - KnanaHsbl;
9 - pTyTHbIN MaHoMeTp; 10 - BaKyyMHbIN HAcocC; 11 - ra3oBbI cMecuTenb; 12 - yCuamTenu TUPUCTOPHLIE;
13 - perynaTopbl TeMnepaTypsbl; 14 - anekTpoHarpesaTenun; 15, 24 - TepMoanekTpuyeckme npeobpasosartenu;
16 - paTymK gasneHus; 17 - pernctpatop AMHaAMUYeCKOro AaBneHuns; 18 - nynbT yrnpaBieHns;

19 - 3akuratrowee ycTponcTso; 20 - ycnnutenb; 21 - CMOTPOBLIE OKHA; 22 - CKOPOCTHasa KMHOKaMepa:

23 - n3mepuTesib TeMrepaTypbl

YepT.23

1.1.1. PeaKUMOHHbLIN CHhEepu4ecKuin cocys BMecTMMOCTbio 10 AM® , MMelwWMi CMOTPOBOE OKHO [O/is
perncTpauum npolecca pacnpocTpaHeHUs naamMeHn. PeakuMOHHbIN cocyh CHab)XeH OaT4YMKOM LaBleHUs n
COefVHEH Yyepes KjlanaHbl C MAaHOMETPOM, BaKyyMHbIM HaCcoOCOM, CUCTEMOW Nofa4yn u cbpoca rasos v napos. B
LeHTpe chepnyeckorn NoaocTn cocyna chOpMUPOBAH paspAafHbIA NPOMEXYTOK. [ MOBbILLEHNS TOYHOCTU
perncTtpaunn faBfieHNs Ha HavaflbHOW CTaguu pa3BUTUSA MpoLiecca peKoMeHAyeTCs MUCMNOoJib30BaTb BTOPOMN
[aTyYuK faBneHuns.

MpuMedaHue - [JonyckaeTcs NPUMEHATb chepnyeckne peakLMoHHbIe COCyAbl BMECTUMOCTbIO OT 3 40 25 AM® .

1.1.2. CMecuTeNb ra3oBbifi Ans NPUroTOBJIEHNS FOMOFeHHOI ra3ornapoBoi CMEeCK NMpwu NOBbILLEHHOM AaBAEHUN
Mo3BoJSISET MPOBOAUTbL MOAPSA HECKOJSIbKO 3KCMEepUMMEHTOB B PEakKLUMOHHOM cocyle CO CMeCblo 3adaHHOWn
KOHLEeHTpaumu.

1.1.3. [JdaTumk pJaBneHuss p[JosxkeH obecne4ymBaTb pervcrpauunio ObiICTpOM3MEHSAOWerocsa naBjieHus B
YaCTOTHOM AmanasoHe oT 0 go 1500 'y 1 uMeTb BEPXHUIN Npedesn niMepeHns He meHee 4yem B 10 pas 6osnblie
Ha4YabHOro JaBJieHMs B cocyne.

MNpumedvaHue - Mpu HeobxoAMMOCTU CUCTEMY W3MEPEHUs OaBJsieHMs TapupyloT fnbo nofayein Bo3dyxa B
peakLMOHHbIN cocya, B0 Ha cneumnasbHO npegHa3Ha4YeHHOM s 3TOro npecce.

1.1.4. B Ka4yeCTBe UCTOYHUKA 3aXKUFaHNSA UCMONb3YIOT NEKTPUYHECKYI0 UCKPY C dHepruen He 6onee 0,1 X u
ANMTeNnbHOCTbIO He Boslee 3 Mc. PaccTosiHME MexAy KOHycoobpa3HbIMM KOHLLaMu 31eKTpoaoB He bonee 2,5
MM. [lnameTp 351ekTpoaos He 6onee 3 MM.

1.1.5. Tepmolikad, obecneyvyvBaloLINA HArpeB pPeakUMOHHOro cocyfla, MChapuTens 1M CBA3bIBAIOLWNX WX
NMHEBMOJIMHNA 00 HeobxoaMMol TeMnepaTypbl C PABHOMEPHOCTbLIO He MeHee 5%.



1.1.6. PernctpaTtop OUHaMNYeCKOro LaBJIeHNA OOJDKeH obecne4ynBaTb HEMpepbIBHYIO NN ONCKPETHYIO 3alnnchb
n3MeHeHna BO BpeMeHW nOaBlieHUA BHYTPWU CoCyda B npouecce ropeHu. 3a Havano oTcyeTa BpeMeHN
NMPUHNMAOT MOMEHT Cpa6aTbIBaHI/IFI NCTOYHUKa 3aXXNTraHnA.

1.1.7. MaHoMeTpbl 419 U3MepeHUs CTaTUYeCKOro AaBJ/ieHns B cocyae, MHEeBMOJIMHNAX, UCnapuTesie u rasoBom
cMecuTesie C NOrpeLwHoCcTbio n3mepeHna He 6onee 0,133 klMa npu gasneHun o 100 kMa n He 6onee 0,25% -
npw gasneHunn 6onee 100 kMa.

1.1.8. BakyyMHbIN Hacoc, obecrnevymBaloLLIMA OCTAaTOYHOE AaB/IEHNE B peakUMOHHOM cocyne He 6onee 0,266
kMa.

1.1.9. KnanaHbl M MHEBMOJIMHWW, BblAep>KMBalolLlNe OaBfieHWe B3pbiBa U obecrnevymBatoline BO3MOXHOCTb
BaKyyMMpPOBaHMs cocyaa.

1.1.10. NynbT ynpaBneHunsa, obecneymBaoWwmMn CUHXPOHMN3ALMI0O MOMEHTa 3a)XUraHUs CMecu C perncrtpaumen
npoLecca pacnpocTpaHeHus rnJjaMeHun ¢ NOMOLLbID CKOPOCTHOW KMHOKaMephbl.

1.2. NpoBeneHne ncnblTaHnm

1.2.1. PeakuMOHHbIA COCy[h MPOBEPSAIOT Ha FEepMEeTUYHOCTb. [epMeTUYHOCTb cocyda [oJ/KHa 6bITb Takon,
4ToObl NpY OCTaTOYHOM AaBnieHUN He bonee 1 klMa nsameHeHne aasneHnsa 3a 10 MuH He npeBbicuso 0,133 kMa.

1.2.2. MpuroTaBAnBalOT B pPeaKLUMOHHOM COCyde Tropkyylo cMecb. [ns 4ero BaKyyMuUpylT cocyn Ao
OoCTaTO4YHOro gaBneHuss He bonee 0,266 klla, 3aTemM noo4vyepenHO MoAdalOT B HEro KOMMOHEHTbI CMecu no
rnapunasbHbIM OaBAEeHUAM WIN Fas3oBYylD CMeCb W3 CMecuTens, rae OHa npefaBapuUTesbHO MoABepraeTcs
KOHBEKTUBHOMY NnepemMellnBaHUIO.

1.2.3. MNpu HeobxoOoMMOCTM COCyd W WUCMapuUTesb HarpeBalT A0 TemnepaTypbl WUCMbITaHUN, AN 4Yero
NCMoNb3yIOT TepMollkadg U YCTPOWCTBAa aBTOMATMYECKOro peryavMpoBaHus TemrepaTypbl. [onyckaeTcs
HarpeBaTb WCXOAHYlO CMeCb [O TemnepaTypbl, He TnpeBbllawen 55% 0T TemnepaTypbl
CaMOBOCMJIaMEHEeHUs.

B peakunmoHHOM cocyne co3patoT Tpe6yeMoe 019 NCNblTaHUN gaBneHune rop}oqe|7| cMecn.

1.2.4. 3aKpbIBalOT BCE KJanaHbl YCTAHOBKM U C MyJibTa YNpaBieHNs UHULMUPYIOT 3a>XUraHue cMecu B cocyfe.
MoMeHT cpabaTbiBaHWS 3a)XUrawLwlero ycTpoOWCTBa W W3MEHeHWe [aBJieHWss B COCyJ[e 3arucbiBaloTCs
perncTpaTopoM AUHaMMYeckoro AaBneHus. MNpu HeobXoAMMOCTU UCMONb3YIOT CKOPOCTHYIO KMHOKaMepy AJs
perncTpaumns npoLecca pacnpocTpaHeHNs NiaMeHu.

1.2.5. WcnbiTaHve npu 3afaHHbIX 3HAYEHMAX HayvasbHOro [aBjeHus, TeMrepaTypbl Y KOHLEHTPaLUN CMecu
MOBTOPSIOT HE MEHee Tpex pas.

Ka)koylo 3KCrnepuMeHTaslbHY 3aBUCMMOCTb W3MEHeHUs [OaBneHuss BO BpeMeHu obpabaTbiBaloT B
cooTBeTCcTBUMK C 1.3.

1.2.6. MNocne Ka)aoro UCMblTaHUS PEaKLMOHHbIA COCYA BaKyyMUPYIOT M NPOAYyBaloT BO34YXOM He MeHee Tpex
pas. Mpy HaAN4YMM KOHAEHCaTa COCy[l NMPOMbIBAlOT.

1.2.7. C uenbio onpepeneHns MakCMMaslbHOro 3Ha4YeHUs HOpMaJ'IbHOI7I CKOPOCTU pacCrnpoCTpaHeEHNA NMlaMeHN
ona ncciepgyemoro BewectBa Npu 3afdaHHbIX 3Ha4YeHUAX Ha4daJibHOMo OaBJieHUda U TeMnepaTypbl NMpoBOAAT
NCrblTaHNA CO cMeCaAMU pa3/INYHOIo CoCTtaBa, 61m3Koro K crexnomeTpundeckomy.

1.2.8. OnAa onpeneneHns 3Ha4eHWI HOPMaJibHON CKOPOCTU PACMpOCTPaHEHUS MIaMeHM Mo CMecKu 3afaHHOoro
COCTaBa B LUMPOKOM [uarna3oHe [OaBJeHWA N TemnepaTyp MPOBOAST CEPUM WUCMbITAHWNA, OT/MYaloLLMecs
Ha4vas/lbHbIM [aB/IEHNEM U/UNIN TeMMNepaTypon.

1.3. OueHka pe3ysibTaToB

1.3.1. Pac4yeTHy0 3aBUCUMOCTb W3MEHEHUS AaBJieHUs B COCyAde BO BpPeMeHW Mnosy4valoT UHTerpupoBaHMEM
anddepeHumnanbHOro ypaBHeHNA MaTeEMaTUYECKON MOAENN npouecca

B KOTOPOM
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, (66)
1.
1 1 -n?'.!!
Gm oy |14 _%ln —D Yo Ty
Yo %(Tu _1) Yu -1
(67)
m=pip
roe PP _ OoTHOCMTenbHOe JaBneHue;
P _ Tekyllee pacyeTHoe AaBJfieHne B cocyne, KMa;
Pi _ yavyanbHoe gaBneHue B cocyae, kMa;
t - Bpewms, C;
@ - padunyC peakLMOoHHOro cocyaa, M;
YT _ cOOTBETCTBEHHO MOKa3aTenu agmabaT roproyenl CMecu 1 NPOAYKTOB FOPEHUS;
", =M
i _ oTHOCMTEeNbHaA Macca roploYen cMecun B Cocyne;
" _ Tekylllee 3Ha4YeHNe MacChbl FOploYell CMecH, Kr;
®i . HaYanbHOEe 3Ha4YeHne MacChl FoplYeit CMecu, Kr;
Te “Pe ' P | oTHOCUTENbHOE MaKCUMasbHOE AaB/ieH e B3pblBa B COCY[E;
Pe _ MakCUMManbHOE [aB/eHMe B3pblBa B COCyAe NPV HavYanabHOM AasneHumn 1 , kMa;
- -1
. _ Tekyllee 3HaYeHWe HOPMaslbHON CKOPOCTW PacnpoCTPaHEHUs NaaMeHun, M - C
Paguyc nnamenu (" ) BbluncnsaoT no opmyne
L
143
f'b =(1_HHTC T&) ot . (68)

CpaBHeHME 3KCNepuMMeHTasbHOM U pacYeTHOW 3aBUCMMOCTEN WM3MEHEHUs pafuyca nJaMeHn OT BPEMEHU
MOXKeT 6bITb MCMOJIb30BAHO 4151 KOHTPOJISi MPaBUJIbHOCTW oNpeaesieHNs HoOPMaibHON CKOPOCTH.

3aBMCUMOCTb HOPMaJIbHOM CKOPOCTMW OT AABJIEHMS U TEMMEepPaTypbl CMECU NMPUHMMAalOT B BUAE

5 = a2/ P LI T (69)

. 1
rpe fui Ha4aJlbHaA CKOPOCTb pacCrnpoCcTpaHeHNA nNJlaMeHn (I'Ipl/l Ha4alJlbHbIX OaB/leHNN N TeMnepaType), M- C

’

L. Tekyllee 3HavyeHne TemnepaTypbl cmecy, K;

% . havanbHas TeMnepaTypa cMecu B cocyae, K:

% - BapuyvecKunin nokasaTtensn;
P - TeMnepaTypHblii NoKa3aTesb.

B I'IpVI6J'IVI)KeHVIVI agnabaTnyeckoro CXKaTusi CMeCu W3MeHeHMne HOpMaJ'IbHOVI CKOpoCTn C poCcTOM
OTHOCUTENIbHOIo gaBJieHNA ONNCbIBAaETCA Bblpa>KeHnem

]

By T &y W , (70)



g= [m tan= —]
roe Tu ) TEPMOKUHETUYECKUI NMoKa3aTesb.

Bxoasuime B pacHeTHble opMysbl napameTpsl & , T e onpepensioT TepMoanHaMmMyeckum pacyeTom. Mpw
OTCYTCTBMM PacHeTHbIX 3HaYeHun " un ™ BblYMCNEHUs MOryT MpoBOAMTLCA B NpubnavxeHun ' =% | 3

3Ha4eHune Te MO>XeT 6bITb 3aMMCTBOBAHO U3 dKCNepmMmMmeHTaJIbHbIX OaHHbIX.

PacyeTHas 3aBMCUMOCTb () onpeanendaeTca gByMa HeEN3BECTHbIMU NapaMeTpaMy - fui £

1.3.2. U3 3KCI'IepVIMEHTaJ'IbHOVI 3anncn nsMmeHeHna gaByneHnsa BO BpeEMeEHN BbI6VIpaIOT HE MeHee NATN

3HaueHnn FE (%), yLOBNETBOPSAOLMX YCIOBUIO

L1p; < pyt) < 097, (71)

roe Fn - gaBneHue, COOTBETCTBYIOLLEE TOYKE nepernba KPUBOA U3MEHEHUS [OaBieHUS B3PbiBa OT BPEMEHU,
KMa.

MpumevyaHue - [Ons OULEHKM COOTBETCTBUA 3SHEPrum WUCKPbl  YCNOBUAM  UCMbITAHUA  UCMOJb3YIOT

3KCMEePUMEHTAJIbHYI0 TOYKY r(0) COOTBETCTBYIOLLYIO MOMEHTY CpabaTbiBaHUSA 3a>KUralolLlero yCTPOoMCTBa.
Mpwn 3TOM CUYATAIOT, YTO SHEPrns UCKPbl COOTBETCTBYET YC/IOBMAM UCMbITAHUSA, €C/IN pacyeTHas 3aBUCUMOCTb
N3MEeHeHUs OaBJeHUs, NoJiyyeHHas B pe3ybTaTe oNTUMM3auMn, CoBNadaeT C SKCMNEPMMEHTaIbHOM, BKOYas

Touky Z1
1.3.3. ONTUMM3NPYIOT PAacHETHYI0 3aBUCMMOCTb N3MEHEHUS AAaBNEHWsl BHYTPU COCya Mo 3KCNepuMeHTasIbHOM
nyTeM MUHUMU3ALNKN PYHKLIMOHaNA @8
= x 3 r =12
P(B) = 2[ng (f) - = (. ©)]
, (72)
@ = [[5ms
roe - - BEKTOp-CcTONGEL, HEU3BECTHbLIX MapaMeTpPoB;
() = pl ) By t
EE ESFT - 3kcnepuMeHTaslbHOe OTHOCUTEsIbHOE AaBJsieHNe B MOMEHT BpeMeHu ¥ ;
?Cp (.lfj: @) .lfj:
: pacyeTHOE OTHOCUTENbHOE [aBJieHNe B MOMEHT BpPEMEHMU , NoJlydaemoe YUCSIEHHbIM
WHTerpupoBaHneM ypaBHeHuns (65);
N - 4nCNo TOYEK SKCNEPMMEHTA, MO KOTOPLIM NPOU3BOAST ONTUMMU3ALINIO.
1.3.3.1. MeTO4 HENMHENHbIX OLLEHOK
B naHHOM MeTo4e MUHUMM3aLUIO PyHKLUMOHaNa (72) Npon3BOAST UTEPAaTUBHO, NpUYEM
Brq =8y +A8 (73)
roe L - Homep nTepaunu. 3HaveHne nonpasku &8 onpenenaoT Npu Kaxaon UTepaunmn ns BblipakeHns
oIl T
AB-(XTDT XL (74)

Eﬂﬁcp (.ﬁ;c,@L
o8

xT X
- TPAHCNOHMPOBaHHasA MaTpuua < ;

roe - MaTpuua pa3MepHOCTbIO 2 X N;

|35
- BEKTOpP-CTOJI6eL, pasMepHoOCTbio N

=T -1 —_— —
(LX) _ maTpuua, obpaTHas maTpuue XX .

TpaHCNOHUPOBaHME, NepeMHOoXXeHne 1 obpalleHrne MaTpuL OCYLWECTBAAKT MO CTaHAAPTHLIM Mpoueaypam,
nMmeroLwmmcs B bubnmoTtekax nognporpamMmm 3BM.



NTepaumoHHbIf MPOLIECC MPeKPaLLaeTCsi MPY BbINOJHEHUMN YCI0BUS
|8~ B |€8 (75)
roe

5=10"%@; +107

dNeMeHTHI MaTpuubl A onpenenarnTca HACJZIEHHbIM MHTErpnpoBaHNeEM ypaBHEHNA
L P 2
at| 88 48  axl| 98 (76)

dr[”

48l

C HaYaNbHbLIMU YCOBUSIMM 0 . B ypaBHeHun (76) cumBon ¥ MCMonb30BaH Ans 0603HaYEHNs NPaBOii YacTy

ypaBHeHus (65).

B mpouecce BbIYUCEHUA O HaxOXOEHUS LOBEpUTENbHbIX UHTepBasoB (CM. cdopmyny (81)) HalAeHHbIX
napamMeTpoB NOJIy4aloT MHpOPMaLMOHHYO MaTpuuy Puliepa

[=87(F"D , (77)

2
rne o ONcnepcus aKcrnepuMeHTasbHbIX OaHHbIX, Bbl4ucisgemas no opmyne

_ (8)
N-F (78)

’

S2

B KOTOpOVI N _qucno KCNepMMeHTaJIbHbIX TOYEK, NCMOJIb3YyEMbIX MNP ONTUMN3aALNN;
K= 2 -4ucno napaMeTpoB, No KOTOPbIM NPOBOAAT ONTUMN3aLUIO.

1.3.3.2. Mo meTopy HaBupoHa-®netyepa-MNaysna MTepaunoHHbIA NpoLECcC MUHUMU3AUUK PYHKLMOHana (72)
nposoaAT no copmyne (73), B KOTOpOW 48y onpeaensaioT no gopmyne

A8y =-h Hp(Br)gr(8;) (79)

rpo.

roe OJIMHA Wara noucka, onpegensemMas ooHOMEPHbIM MONCKOM B Harnpas/ieHUY MUHYC Hp(B1)er(8) ;

Ap . CMMMETPUNYHaA MaTpuua, BblHnciigsemMmasa no ypaBHeEHUO

ABp_ABL L HigMgiafel g Hig

Hy=Hp g +— .
AR -Agrg AgiaHralery
, (80)
CTPEMUTCH B KOHLLE MTePaLMOHHOro npoLecca kK 06paTHOM MaTpuLEe YaCTHbIX MPOVN3BOLHbLIX BTOPOro Nnopsaka
= _| #*eB
88,08
B TOYKE MUHNMYMa;
AD(T)
@-| "
&1 ENE)
a9 | rpaguveHT yHKLMOHana B Touke 2 ;
3HayeHune
@ N, 3P (.8 AP (5.0
ST = S wiif ) - wfF (5,8 ,a
) kzzl [w (tg) (. 87] ) 38,

HaxoamTcda aHaJIOrM4HO a1ieMeHTaM MaTpuubl A MeToOa HENMHENHbIX OLIEHOK.

MpekpalleHne WUTepaunoHHOro npoLlecca MPoMCcXoauT MPU BbINOJIHEHUN YCIOBUS roe & -

-
3aflaHHas TOYHOCTb Bbl4MCeHns. LlenecoobpasHo 3amaBaTb © Heckosbko 6osblue, Yem 10 , roe D - 4yncno
3HaYaWwmx ungp B npencraBsieHnun C NaaBawoLen 3anaton 8 9BM.



B xope nocTpoeHns mtepaunoHHOro rnpouecca aHalormyHo npejbigyliemMy meTtony HeJINHENHbIX OL,EeHOK

rnoJsiy4atoT NMHPOPMaLMOHHY0 MaTpuuy Puilepa 18- @) .

Ons 060MX U3N0XEHHbLIX Bbllle METOA0B [OBEPUTEsIbHbIA MHTEPBan 3HaYeHUi, onpelensemMbix B npolecce
ONTUMU3aLUUM MapaMeTpPoB, BbIYUCASAIT MNPU 3adaHHON [OBEPUTESIbHON BEPOSTHOCTUM % B COOTBETCTBUU C
yCNoBuEM

(@ -8)' 13 -6)

T
I
1-@=Bep z LR N-K)

13 opmy bl
A, = H{KF, (K, N - K) by,
, (81)
roe # = 1,2 (MHoekc 1 cooTBeTCTBYET napameTpy ¥ , uHaekc 2 - napameTpy ¢ );

B _m _ pnaronanbHbIf aneMeHT NH(OPMaLMOHHO MaTpuLbl duLLepa;

AC L TabynmpoBaHHble 3HaYeHMA KpuTepusa duwiepa.

[lns 3KCnepyMeHTa € NOPAAKOBLIM HOMEPOM ! nosyyatoT

g -8 +AT (82)

’

roe - BEKTOp-CTONOEL, HEM3BECTHbLIX MapaMeTpPoB;
8" _ cpegHee 3HavYeHune gns ! -ro sKCNEepUMeHTa;

Q@I o
- AOBEPUTENIbHbIN UHTEpPBa.

MpumMeyaHne - MeTon NPUMEHMM B YCJIOBUSX NpeHebpexeHnss KoHBeKuuen. KOHTpOosb MNpaBUSIbHOCTU
onpeneneHns HoOpMasabHON CKOPOCTU PachpOCTPaAHEHMS MAaMEHM MeTOLOM OMTUMU3ALMU OCYLLECTBASIOT MO

yenosuio 72011 g koTopom yucno dpyna

rge s BnanMMasa CKOpoCTb nNJjaMeHn, M - C H

-2
E - yCKOpEHMe CUMbl TAXECTU, M - C ~ ;
d - pnameTp cocyna, M.

1.3.4. O6pabaTbiBaloT B cooTBeTCTBUM C 1.3.3 cepuio 3KCMepUMEeHTaNbHbIX 3aBUCMMOCTEN W3MEHeHus
NaBNEHNA, KOTOPbIE MOJlyYeHbl MpU OAHMX W Tex XXe yCcnoBusx. OLEeHMBAOT 3KcrnepuMeHTanbHoe (72 ) u

u) o
pac4yeTHOoE ("F) cpeaHekBagpaTn4eCckKoe OTKJIOHEHME U NOoNyHaloT ONA KOHKPETHbLIX YCJIOBUM SKCNEPUMEHTa
NCKOMOE 3Ha4YeHne HeN3BECTHbIX MapaMeTpPoB (@o ) no cepun 3KCnepmnMeHTOB

B = > o, +ap)

; (84)
roe > - cpeaHee 3Ha4eHune no cepumnm L JKCNeEPMMEHTOB, ornpenendemMoe rno CbOpMyJ'Ie
{B>==3Y8
L (85)

0,5

L S _ ¥

o, =@y -E@Y¥ue —1)]
I=1

; (86)
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I=1 ; (87)
KOHTpPO/Ib MpPaBWILHOCTM MCMOJIb30BaHUA [aHHOr0 MeTofda OCYLEeCTBAAIT MO0 YC/A0BUIO pPaBEeHCTBa
HOPMaJIbHOM CKOPOCTU PaCcNpOCTPaHEHUSA NTaMEHN B CTEXMOMETPUYECKOM U30MPONaHoI0-BO34YLLIHON CMEeCcKn B

-1
CTaHAAPTHbIX yCnoBuAX 3HavYeHun (0,29+0,02) M - ¢

CxooMMoOCTb MeToAa nNpu  OOBEpUTENbHOM  BepoaATHoCTM 95% He posikHa npesBblwaTbh  10%.
Bocnpon3sognMoCcTb MeTo4a Npu 4OBEPUTESIbHON BEPOATHOCTU 95% He AosixKHa npesbiwaTb 20%.

1.3.5. [na Kaxpom cepunm WCMbITaHUA, OT/MYAOWENCa HadasibHbIM AaBJIeHUEM W/MAN TeMnepaTypoun,

o
Sy
(=]

& -

onpeaensarnT 3HavyeHusd B cooTBeTcTBUM C 1.3.2-1.3.4 1M M3MEHEHMe HOpPMaJIbHOW CKOPOCTM B
npouecce ropeHus no gopmyne (70). TemnepaTypa roproyvein cMecu B MpoLecce ropeHmsa niMeHseTcsa no
3aKOHY

ful
= Tu
L=Tm ™ (88)

Ncnonb3ysa dopmynbl (70) n (88), Ha rpaduke 5 (2) CTPOSAT ceputo nusotepM. Hanpumep, nepsyto nsotepmy (
L= ), MpY YCJ0BUM paBEHCTBa Ha4da/ibHOW TeMnepaTypbl CMECU BO BCEX CEPUSAX WUCMbITaHWN, CTPOAT MO
Toykam © ul(Pil , FTAe pa3fiMyHble HadaibHble AaBneHus ¥1 - 3afaHbl, a ¥ - onpeneneHbl MeTOA0M

(TL = const )

onTuMmlaumun. [na NOCTpoeHna crefyowmx un3oTepMm no dopmyne (88) onpepensoT

OTHOCUTeNbHOe [JaBneHue © u pasnedve ¥~ ™1 | npu KOTOPOM TemnepaTypa roptoyeil cMecuM paBHa
BbIOpaHHOMY 3Ha4YeHUto T g cepun MUCNbITaHWA C pa3/INYHbIMX HadasbHbIMKM AaBneHuaMmu. Onpenenns us
dopmynbl (88) 3HavYeHMe T , HaxoaAaT no gopmyne (70) COOTBETCTBYOLLEE 3HAYEHNE HOPMAJIbHON CKOPOCTU

¢ nna KaXaon cepumn NCNbITaHWI, T.e. NPV 0MHAKOBOI TeMnepaType Ty Pa3MYyHbIX AaBaeHuax £ .

1.3.6. YcnoBma 1 pesynbTaTbl UCMbITAaHUA PErncTpupyoT B MPOTOKose, (opMa KOTOpOro rnpusefeHa B
npunoxeHun 1.

1.4. TpeboBaHuna 6e3onacHOCTHU

PeakUMOHHbIA cocyn cnepyeT yCTaHaBAMBaTb B OTAESIbHOM CMeunaslsHOM MOMELLEHUN C  BbITSXHON
BeHTUnsaunen. T[oAroTOBKY W MpoOBefeHWe 3KChepuMeHTa npu  AasneHun 6osblie  aTMOChEepHOro
OCYLLEeCTBNAIT AUCTaHUMOHHO. Pabodee MecTo onepaTopa QAO/KHO YAOBNETBOPATb TpeboBaHUAM
anekTpobesonacHocTy no NOCT 12.1.019 v caHUTapHO-rUrneHmnvyecknm TpebosaHuam rno NOCT 12.1.005.

2. MeTon HaYaJIbHOro Yy4yacTKa, MNPUMEHsieMbli 045 onpenefsieHnss OAWHOYHbIX 3HAa4YeHU HopMasbHOWN
CKOPOCTU pacnpoCcTpaHeHUs naameHun

2.1. AnnapaTypa
OnuncaHune ycTtaHoBKU npueeneHo B 1.1,
2.2. NpoBepeHne ncnbiTaHUin

NcnbiTaHusa npoBoaaT cornacHo 1.2. OnA perucrtpaumu rnpouecca pacnpocTpaHeHUs rnjaMeHn NpUMEHSIoT
CKOPOCTHYIO KUHOKamepy. B oTnndme ot TpeboBaHmsa 1.2.5 skcnepuMeHTajsibHas 3aBUCMMOCTb WN3MEHEHUA
[aBJIeHNS BHYTPU COCya BO BpeMeHu He nognexut obpaboTke no 1.3.

2.3. OueHKa pe3ysibTaToB

2.3.1. Mo KMHOrpaMMe pacnpoCcTpaHeHMs MjaaMeHn Ha HavaslbHOM y4JacTke (Ao 1/3 paguyca cocypna), no yriay
HakJIoHa MPSMON, BblpaX<alollehn 3aBUCUMOCTb paguyca rMJaMeHn OT BPEMEeHW, onpenenslnT 3HayeHue

BUAVMON CKOPOCTW PacnpoCcTpaHeHns niameHn % .
.
2.3.2. 3HayeHMe KodahPrUMeHTa paclUMPEHUs NMPOAYKTOB ropeHus (= ) onpeaenstoT nmbo pacyeTHbIM NyTeMm
no copmyne
E'EH.M.

My (89)

nmnbo no 3KCnepmnMmeHTaJibHbIM JaHHbIM U3 COOTHOLLUEHWNA



B =085p, ! py , (90)
?Eu?; MEJ:'=M:'
roe " - COOTBETCTBEHHO TeMnepaTypa N MOJIeKyssipHas Macca NPOAYKTOB ropeHus cpasy nocrne
3a)XKUraHWS U HaYaslbHOW roploYyen cMecu.

2.3.3. HopMaJibHYyl0 CKOpPOCTb PacnpoCTPaHeHUs TJIaMeHW Mpyv  HauvalibHbIX 3HAYeHUAX [aBjeHUs U
TeMnepaTypbl B COCYAE BbIYUCIAIOT Mo hopMyie

Si'.ﬂ!' =S_SJ|IE!' . (91)
2.3.4. CXoAMMOCTb MEeTOa Npu AOBEPUTENLHON BEPOATHOCTU 95% He pomkHa npesbiwaTb 10%.

2.3.5. Bocnpon3BoaMMOCTb MeToAa Npu A0BEPUTEIbHON BepOaTHOCTU 95% He pomxHa npesbiwaTh 20%.

NMPUNOXXEHWUE 8 (pekomeHpyemoe). METO/L, SKCINMEPUMEHTAJIbHOIO
OMPEOENEHNA MAKCUMAJIbBHOIO OJABJIEHNA B3PbIBA U
MAKCUMAJIbHOW CKOPOCTWN HAPACTAHWA OABJIEHUSA B3PbIBA MT'A30-
MAPOBO3YLLUHbIX CMECEW

1. AnnapaTtypa
OnuncaHue ycTaHoOBKK npueeneHo B 1.1 npunoxeHusa 7.
2. lpoBeaeHne NcnblITaHU

NcnblTaHUa NPOBOAST COMrlacHO 1.2 NpuioXKeHus 7. DKCNepuMeHTalbHY0 3aBUCUMOCTb N3MEHEHUS LaBJIeHMS
BO BpeMeHu obpabaTbiBalOT B COOTBETCTBUM C 3.

3. OueHka pe3ynbTaToB

3.1. 3a MakcuMMmasibHOe [aBJieHMe B3pbiBa WCC/efyeMOW ra3o- WU MapoBO3AYyLUHOMW CMeCUM MNpu U3BECTHbIX
3HaYeHUAX Ha4vyasIbHOro AaBjieHns U TeMnepaTypbl NPUHMMaT Hanbonbllee faBieHne B3pbiBa, NOJIyYEHHOE B
npouecce UCNbITaHWUA NP PasInYHbIX KOHLEHTPaLWaxX roplo4ero B cMecu.

3.2. 3a MaKCMMaJIbHYHO CKOPOCTb HapacCTaHuUA OaBJieHNAa NpUHMMaloT Hanbonbllee 3Ha4YeHNe TaHreHca yrna
HaKJIOHa KacaTefNbHOM K 3KCI'IepI/IMeHTaJ'IbHOIZ 3aBMcUMOCTKN "passieHne-epeMsa”, MoJlydeHHOe B npouecce
ncnbiTaHWi npwn pas3anyHbIX KOHUEHTpPaLUMUAaX roptoyero B cMecu.

3.3. YcnoBus un pesynbTaTbl UCMbITAaHWA PErucTpupyloT B MPOTOoKose, ¢(opMa KOTOpPOro npueeneHa B
npunoxeHun 1.

MPNJIOXKEHUE 9 (obs3aTenbHoe). ONMMNCAHUE CTAHOAPTHOIO OBPA3LIA
K METOAY ONMPEAEJIEHNA KOSODPUUNEHTA ObIMOOBEPA3OBAHUA

MpoBepKy pexxnMoB paboTbl YCTaHOBKMW, MPUMEHAEMON O onpeaesieHns KoadduumneHTa abiMoobpasoBaHus,
OCYLLEeCTBAAT C NOMOLLbIO CTaHOapTHoro obpasua (4epT.24), BKAOYatowero B cebs 0404YKy M3 JIMCTOBOW
Hep>XaBewLWEen CcTanm TOJNWMHOA 1 MM, B LEHTpPe KOTOPOM 3aKpersieHa UuWInHapuyeckas eMKOCTb
BHYTPEHHUM AnamMeTpoMm 15 MM, BbICOTOM 8 MM M TOJIWLMHON CTEHKM 2 MM. EMKOCTb Hamo/siHeHa CMecCbio
anbyTungTanaTa n AMCNepCHOro KBapLueBOro rnecka (pa3MosioToro KBapueBoro cTekna).
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1 - Necok; 2 - XUAKOCTb; 3 - IOA0YKA; 4 - ULMANHAPMNYECKas eMKOCTb
YepT.24

Mepen NpuroToBsieHMEM CTaHAapTHoOro obpasua N040YKY MpOKanMBaloT Npu TemrniepaType 750-800 °C He
MeHee 5 MuH. lNMocne oxna>kaeHnsa NoA04YKU 00 KOMHATHOW TemMnepaTypbl €e O4YULLLAKT OT CaXKM U MPOMbIBaOT
cnmptoM. C NOMOLLbLIO [03UpyloWero ycTpoucTea (Hanpumep, MeAULMHCKOro Lnpuua) B YUCTYIO CYyXylo
UMIMHAPUYECKYI0 EMKOCTb JI0A0YKM HanMBaloT onpefesieHHoe KoanyecTBo ambyTundTanaTta, a 3aTeM Tyha
e HacbinatoT (10,0+£0,1) r kBapueBoro necka. KonmyectBo pgubytundrtanata AN pexuma THNeHUs
(0,10£0,01) r, onqa pexxmma ropenms - (0,20+£0,01) r.

MPUNOXEHUE 10 (ob6s3aTenbHoe). ONMNCAHNE MAKETA CTAHOAPTHOIO
OBPA3UA K METOLY OMPEOENEHNA WHOEKCA PACIMPOCTPAHEHWA
NJTAMEHW

MpoBepky paboTbl YCTAaHOBKW, MNPUMEHSIEMOW AN onpefesieHnss WUHAEKCA PpachpoCTpaHeHus rMJamMeHu,
OCYLLECTBASAOT C NOMOLLbIO MakeTa CTaHOapTHOro obpasua (4epT. 25), cocToALEro 13 NAaCTUHbI HEFOPYEro

MaTepuana - acbocunmta pasmepamm (320x140) mm u TOoNwMHOM 20 MM, maoTHoCTbio 800 kr - M® . B
nnacTuHy Ha pacctoaHun 30 MM Opyr OT Apyra BMOHTUPOBaHbl €MKOCTW, CHab)XeHHble LeneBbiMn
OTBEPCTUAMU B OMpefesieHHbIX TOYKax MOBEPXHOCTU. B €eMKOCTM € MOMOLLBIO LWNpULa 3aJMBaloT XUMUYECKN
YNCTBIN Au3TaHonaMuH. B emkoctu N 1-7 3anmBatoT (2,0 £0,1) cm” , B emkocT N 8, 9 - (5,0+0,2) cm® . MNepen

3anpaBKON MaKeTa CTaHpapTHOro obpa3sua C ero MOBEPXHOCTWU y[ansloT caxy M obpasey npokasavMBaloT B
TepMolKady B Ted4eHne 1 4 npu TtemnepaTtype (200 = 20) °C.



1 - Kopnyc; 2 - eMKOCTU A4J1S FoptoYen XXNAKOCTH, MPOHYMEepPOBaHHbIe CBEPXY BHU3; 3 - roptoYvas XXUOKOCTb

YepT.25

NMPUNOXEHWUE 11 (pekomeHayemoe). METO[ PACHETA
MAKCUMAJIbHOI'O OABJIEHNA B3PbIBA T'A30- N NMAPOBO3AYLLIHbBIX
CMECEWM

MeTop pacyeTa MakKCMMaJIbHOrO AaB/IEHUS B3pbiBa ra3o- M MapoBO3AYLIHbIX CMeceil pacnpocTpaHsAeTCcs Ha
BewlecTBa, cocTosawme ns atomoe C, H, O, N, S, F, Cl, Br, P, Si.

1. MakcMManbHOe AaBfieHune B3pbiBa Fm= 6e3 yyeTa CTENEeHU AMccoumaLmnm NpoayKToB ropeHns B kMa
BbIYMCIAOT Mo hopMye

_ Pyln V)20 2

Tﬂzmjﬂ (92)

P max

roe Px - HayasibHOe OaBJieHne, Npn KOTOpoM HaxoaonTcAa ncxonHasa cMecsb, KlMa;

T .
) agnabaTtnyeckass TemrnepaTypa rOpPeHUss CTEXMOMETPUYECKON CMECWU TOoplYero C BO3AYXOM TMpw
NocTosiHHOM obbeme, K;

= .
& - cyMMa 4Yucnia MoJieil KOHeYHbIX MPOoAYKTOB FOPEHUS;

T« - temnepaTypa ncxoaHoi cmecy, K;

2 CyMMa 4ucna mosen ra3oobpasHbiX MCXOOHbIX BELECTB.

2. Ecan onda roprovero BellecTBa HemsBecTHa aguabaTudeckas TeMnepaTypa FrOpeHMs CTeXMOMETPUHECKON
CMecu, TO ee BblYUCAAIT Mo opmyie

Tomg (H] = RT*) =Zmu (H'; -RT")
, (93)
roe CEg abconoTHag aHTanbNMa roproyero, KAxX - MOJIb | . BBIYNCASIOT MO dopmyne

Hi = ,r’_\.Hf + mCHOC(rpaq:-m) +050my Hip, +moHo, tmyHy, tmg Hy, )+

*mgHy *myfy ~mpHp (94)



% -1
£ - cTaHpapTHas TennoTa o6pa3oBaHMA roploYero BewecTsa, KX - Mojb

Hy Hy Ho Hy Hy. Hy Hp

- abconoTHas aHTanbNUs MPOCTbIX BELWECTB N NMPOAYKTOB NX TOpPeHNA, 3Ha4YeHNA KOTOPbLIX NMpUBEOEHDbI B Tabn.
30-32;

H A
LEI abconoTHasa sHTaNbLNNA rasioreHa, KD,)K * MOJ1b . Echn B MOJieKyle ropro4ero eeuiecrea HeECKOJIbKO

gy,
rasloreHoB, TO BblpakeHue 3aMeHsIoT Ha (
mpip +maHy, tmgHp, tmpH; )

-1 1
R - yHuBepcanbHas rasosas noctosHHas, 0K - Mosib - K~ ;

T COOTBETCTBEHHO Ha4aJlbHaA TeMnepaTypa ncxogHom roproqe|7| cMecun 1 TeMnepaTypa ropeHus, K;

Ay . abcontoTHbIE 3HTaNLNUN NPOAYKTOB FOPEeHUs, 3HAYEHNA KOTOPbIX NMpuBeaeHsl B Tabn. 31 n 32.

3ajayda BblYUCSIEeHUS agnabaTnyeckon TeMnepaTypbl FOPEHUS CBOAUTCSA K HAaXOXAEHUIO Takol TemnepaTypbl (
T ), npu KoTopoi HabnoaaeTcs PaBEHCTBO BHYTPEHHUX SHEPruii UCXOAHbLIX BELECTB WU MPOAYKTOB WX
ropeHus.

Tabnuua 30
AbBconoTHasa saHTanbnuma npu 298,15 K, kX - Mosib
BewecTBO 3

Br2 (KnUAoKocCTb) -21,159

C (ras) 1108,235

H2 O (KnoKocCTb) -34,071

P (TB., 6enbin) 719,625

S (pomb.) 298,460

Sz (ras) 725,954

Si 906,514

3. 3Ha4eHune B 6e3 y4yeTa cTeneHn guccounaum NpoayKTOB FOPEHUS BbIYUCAAIOT No hopMyne
Ly =3840 Y mo + gty +0.50my + oy — )+ 0.25mp

. (95)

roe C-E L LA PR Geno aToMOB yriepoda, cepbl, rajouaa, Bo4opoda, a3oTa, pochopa B MoseKyse
roptoyero BellecTBa.

3Ha4veHune 2 BbIYMCNIAOT NO hopmyie

S =1+ 4845 (96)

roe b . CTEXMOMETPUYECKNIN KO3 DUNLMEHT KUCA0OPOAa, BblYMUCAAEMbIN Mo opmyne (36).
OTHoCUTeNbHaa cpeaHsAa KBaapaTunyeckasa norpeHoCcTb pacyeTa no opmyne (92) coctasnsaeT 30%.

Tabnnua 31



-1
ABCONMOTHbIE 3HTANLNUN MPOCThLIX BeWeCTB U NPOOYKTOB UX ropeHuns, KIO>XX - MOJ1b

K |Bo3- oyx| coz

co

02

o

Hz2o | OH

H 2

H

N 2

NO

Ar

C

(rpacuT)

0 0

0

279,07

0

246,55 O

158,04

238,94

335,17| O

89,78

0

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

415,09

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

100,7

1(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 1163,98

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

137,3

2|366,37

90,88

301,44|115,0

8|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|126,2

2[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|137,5

6[256,56

335,82

397,47

101,30(193,62

62,307

455,54

3200 | 110,17

174,55(388,64

114,7

2|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

199,61/403,60

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

139,2

2|326,62|184,3

7|286,65

366,13

414,08

131,08|223,60

78,92

477,41

4000 | 140,78

224,81(418,63

147,5

1|330,87

196,42

294,30

373,90

418,23

138,58(231,13

83,08

483,00

Tabnvua 32

-1
ABCONIOTHbIE SHTANILNMN NMPOCThLIX BELWECTB U NPOAYKTOB X FOpPeHUs, KIX - MOJb

K | HF

CF#

F2

F

HCI

Cl2

Cl

HBr

Brz

Br

P4 Q10

P(ras)

S0:

SioZ

0 0

75,04

298,14|226,25

27,35

0

119,33

67,90

0

94,93

0

1030,6

64,06

0

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

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

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

800 |23,28

128,93

324,29|243,80

50,82

27,30

136,92

91,52

28,33

111,59

159,64

1047,2

98,33

37,57

1000 | 29,25

148,32

331,67|248,07

57,04

34,78

141,39

97,86

35,86

115,82

220,03

1051,4

109,04

52,61

1200 | 35,36

168,37

339,18|252,30

63,48

42,32

145,80

104,45

43,43

120,13

282,27

1055,5

120,08

66,97

1400 | 41,63

188,84

346,82|256,52

70,12

49,91

150,17

111,23

51,02

124,51

345,66

1059,7

131,35

81,26

1600 | 48,08

209,58

354,54|260,72

76,94

57,54

154,49

118,19

58,65

128,96

409,78

1063,9

142,77

95,99

1800 | 54,70

230,49

362,38(264,91

83,90

65,21

158,79

125,27

66,30

133,45

474,42

1068,0

154,31

111,29

2000 | 61,45

251,56

370,35(269,10

90,99

72,93

163,06

132,48

73,98

137,98

539,42

1072,3

165,95

126,59

2200 | 68,27

272,46

378,05(273,27

98,08

80,62

167,32

139,64

81,61

142,52

604,11

1076,49

177,55

154,34

2400 | 75,26

293,67

386,25|277,45

105,34

88,43

171,56

147,00

89,37

147,08

669,52

1080,81

189,27

174,42

2600 | 82,32

314,95

394,55|281,62

112,67

96,30

175,78

154,45

97,16

151,63

735,08

1085,23

201,21

194,50

2800 | 89,48

336,25

402,92|285,79

120,09

104,21

180,01

161,74

105,02

156,16

800,76

1089,75

213,16

214,59

3000 | 96,74

357,59

411,38|289,96

127,64

112,21

184,22

169,49

112,96

160,71

866,57

1094,38

225,15

234,67

3200 |104,04

378,99

419,91|294,12

135,06

120,26

188,42

177,08

121,00

165,23

932,45

1099,14

237,24

254,75

3400 |111,40

400,39

428,44|298,28

142,62

128,37

192,62

184,75

129,16

169,74

998,40

1104,04

249,36

274,83

3600 |118,84

421,81

436,93|302,44

150,24

136,59

196,82

192,44

137,44

174,23

1064,38

1109,06

261.59

294,92

3800 |126,33

445,00

445,46|306,61

157,90

144,81

201,01

200,20

145,88

178,71

1130,42

1114,21

273,89

315,00

4000 (133,85

464,73

453,91|310,77

165,60

153,14

205,20

207,99

154,46

183,17

1196,50

1119,50

286,20

335,00

MPUJIOXKEHUE 12 (pekomeHayemoe). METOLbl PACHETA CKOPOCTU
HAPACTAHWA OABJEHUA B3PbIBA TA30- N NMAPOBO3AYLWHbIX CMECEN

1. MeTon 3ak/loYaeTCss B OMpefesieHNM BEPXHUX TpPaHUL, AJI1 MakKCMMaJilbHOM W CcpefHeln CKopocTu
HapacTaHWa OaBfieHWs B3pblBa ra3o- M MapoOBO3AYLUHbLIX CMECel B CHepuyeckoM peakLMOHHOM cocyae

MoCTossHHOro obbema.

o -1
BepxHIO rpaHuLy A9 MaKCMMallbHOW CKOPOCTWU HapacTaHWa AaBJsieHns B KlMa - ¢~ BbIYUCAAIOT No hopmMyie




(dp f dr)y = (3p Sy fa)(m, - 1)%11?,&5
’ (97)

roe ¥ - HayanbHoOe paBneHwue, kMa;
. -1
¥ - HopMaJibHas CKOPOCTb PAacNpPOCTPaHEHUS MNAaMeHn NPU HavyabHbIX AaBJIEHUN U TeMrnepaType, M- C ~ ;
& - paanyc cheprmyeckoro peakuMoHHOro cocyaa, M;

= Fe

#i . espa3MepHOe MaKCMMasibHOE OaBjieHNe B3PbIBa;
P¢ _ MakcuManbHoe abconoTHOe JaBneHue B3pbiBa, KMa;

" - nokasaTenb aamabaTbl ons Mccneu,yeM0|7| cMecu,

£ - TEePMOKMHETUYECKNA MNoKasaTesNb CTEeneHW B 3aBUCMMOCTM HOPMaJbHOW CKOPOCTWM pPachpoCTpaHeHus
niamMmeHn oT faBJieHUs 1 TeMnepaTypbl. ECNM 3HaYeHne £ Hen3BeCTHO, ero NpMHMMatloT paBHbIM 0,4,

o -1
BepxHIoo rpaHuLy O cpefHeil CKOPoCTW HapacTaHus AaBieHus B Kla - ¢~ BbIYUCASAOT Mo hopMyJie

& (Ty.py .5)
(98)

d_P - 3Py (g _1)7519ITH+E
dt |},

roe Flmevu.e) dyHKUMA OT napameTpoB "e-7::f | 3HayeHMs KOTOPON HaxOAST C MOMOLLbIO HOMOrpamm,
npueBefeHHbIX Ha 4epT.26 n 27.
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YepT.27

3HayeHns ™ n @ HaxoOAT TEepPMOAMHAMMYECKMM pacyeToM WKW, B Cjlydae HEeBO3MOXHOCTM pacyeTa,
MPUHUMAIOT PaBHbIMU COOTBETCTBEHHO 9,0 n 1,4.



OTHoCUTeNbHaa CpefHsas KBagpaTU4YecKas MorpewHocTb pacyeTa no dopmynam (97) n (98) He npesbiwaeT
20%.

2. MakCuUManbHyl0 CKOPOCTb HapacCTaHus AaBfeHUs B3pbiBa ra3o- M MapoBO3LYLUHbIX CMecen ANA BeLecTs,
cocToawmx ns atomos C, H, O, N, S, F, Cl, BbluncnatoT no popmyne

@ _3p8,
a7 Jy

Vﬂ,j , (99)

roe V-obbem peakLMOHHOIO Cocya, M* .

OTHOCUTeNbHAsA CpenHsAas KBaapaTuU4eckas NorpeLwHoCcTb pacyeTa no dopmyne (99) He npesBbiwaeT 30%.
pen ap p p pmy p

MPUJIOXKEHUE 13 (pekoMeHayemoe). METO[, SKCMNEPUMEHTAJIBHOIO
OMPELOEJIEHNA YCNOBWI TEMJIOBOIO CAMOBO3INOPAHNA TBEPAbIX
BEWECTB 1 MATEPUNAJIOB

1. AnnapaTtypa

AnnapaTypa QAasi onpefefieHus YC/IOBUIA TenJIoBOrO CaMOBO3ropaHusi BkJYaeT B cebsa cnepyiowme
3/IEMEHTHI.

1.1. TepmocTaT BMeCTUMOCTbIO paboueii Kamepbl He MeHee 40 gM° C TepMOperyasTOpoM, MO3BOSIOLUM
noafep>XuBaTb NOCTOAHHYO TemnepaTypy oT 60 go 250 °C c norpelwHocTblo He bonee 3 °C.

1.2. KOP3VMHOYKM N3 KOPPO3MOHHOCTOMKOro MeTassia Kybuyeckon mnm unnnHopunyeckon opmel Boicoton 35,
50, 70, 100, 140 »v 200 MM (no 10 wWwT. KaxAoro pasMepa) C KpblWKaMu. OuameTp UUINHAPUNYECKON
KOP3MHOYKM A0JIKEH ObITb paBeH ee BbiCoTe. TosIWLMHA CTEHKN KOP3UHOYKK - (1,0 = 0,1) mM.

1.3. TepMoanekTpuyeckne npeobpazoBatenn (He MeHee 3) MaKCMMasJibHbIM AMaMeTpoMm pabovero cnas He
6onee 0,8 MM.

2. MoArotoBKa K UCMbITAHUIO

2.1. lMpoBoOosAT TapuUpPOBOYHOE MWUCMbITaHME C Uenblo onpefeneHns nornpaBku ("i\‘“fT ) K MoKa3aHuaMm
TEpPMO3NIeKTpUYeCcKkMx npeobpas3osatenen 2 wm 3. Ona 3Toro B TepmocCcTaT, HarpeTbin [0 3adaHHON
TemnepaTypbl, MNOMeELWaT KOP3MHOYKY C HEeropr4YmMMm BeLeCcTBOM (Hanpumep, MPOKaNEHHbIM MECKOM).
YcTaHaBNMBaOT TepmoanekTpuyeckmne npeobpasosaTtenn (4epT.28) Takum obpa3om, 4Tobbl paboyni cnawn
0QHOro TeEPMO3JIEKTPUYECKOro npeobpasoBaTenia KOHTaKTUpoBasa ¢ obpas3LoM 1 pacnosiarancsa B ero ueHTpe,
BTOPOro - CONpMKacasnacs C BHELWHEN CTOPOHOW KOP3UHOYKN, TPeTbero - Haxoaunaca Ha pacctosaHum (30 = 1)
MM OT CTEHKU KOpP3MHOYKU. Paboyume cnam Bcex Tpex TepMOo3asieKTpuyeckux npeobpaszoBaTenien A0J/IKHbI
pacnosnaraTbCs Ha O4HOM FOPU30OHTa/IbHOM YPOBHE, COOTBETCTBYIOLWEM CpefHeN NMMHUN TepMocTaTa.

2| I
IJ - 2" I
'
1 1
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Y
b
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1, 2, 3 - pabo4me cnan TepMO3aNIEKTPMUYECKUX Npeobpa3oBaTenen
YepT.28

KOpP3MHOYKY C Heropw4YmM BeLleCTBOM BblAEPXXWMBAKT B TepMocCTaTe A0 YCTaHOBJIEHUA CTauMOHapHOro
peXxnMa, Mnpm KOTOPOM TIOKa3aHMA BCeEX TepMO3NeKTPUYeCKnxX npeo6pa3OBaTene|71 B TeyeHme 10 MuH

OCTAOTCH HEM3MEHHBIMU MM KONEBMIOTCS C MOCTOSIHHOM aMMAUTYAON OKOJIO CPeaHux Temnepatyp 1-%2-43
Nonpaeky & BbIYMCASIOT MO hopMye.

.ﬂ.ﬁ.r = 0,5(32 +i3) —i. (100)



2.2. Obpa3ubl 0SS UCMbITaHUA [OJ/DKHblI XapakKTepu3oBaTb CpefHMe CBOWCTBa MCCAeQyeEMOro BeLllecTBa
(MaTepuana). lMpun unCNbITaHMM JUCTOBOrO MaTepuasna ero HabupalT B CTOMKy, COOTBETCTBYIOLWLYIO
BHYTPEHHUM pa3MepaM KOP3MHOYKN. B obpa3suax MOHONUTHLIX MaTepuasioB npeasapuTesbHO BbICBEPAMBAIOT
00 LUeHTpa oTBepcTue anameTtpom (7,0£0,5) MM gna TepmoanekTpmnyeckoro npeobpasoBaTens.

3. MpoBepeHne ncnbiTaHUin

3.1. 3anoNHAKT  KOP3UHOYKY  uccrnegyembiMm  obpasuoMm.  YcCTaHaBAMBalT  TEpPMO3JEeKTpuyeckue
npeobpa3oBaTenn B cooTBeTCTBUM C 2.1. KOpP3MHOYKY 3aKpbiBalOT KPbLIWKOW WM MOMELAlT €e B LEeHTp
TepMocCTaTa, HarpeToro 4o 3adaHHOM TeMrnepaTypbl NCnbiTaHna (Hanpumep, 200 °C).

3a TeMmnepaTypy WCMbITaHWSA TMPUHUMAKOT CpefHeapudMeTUYecKoe T[OoKa3aHun TepMO3IeKTPUYEeCKnX
npeobpasosaTeneil 2 1 3 3a BbINETOM nonpaskn 2

3.2. ObpaseL, BbIAEPXMBAOT B TepMocCcTaTe A0 CaMOBO3ropaHus maum (NpyM OTCYTCTBMW CaMOBO3ropaHus) B
TeyeHne BpeEMeHU, yKa3zaHHoro B Tabn. 33.

Tabnnua 33
BblcOTa KOP3MHOYKN, MM| MPoa0IKUTENBHOCTb UCMbITAaHUS HA CaMOBO3ropaHue,
Ll
35 6
50 12
70 24
100 48
140 96
200 192

3a caMOBO3ropaHue NPUHUMAlOT MOBbILLIEHUE TeMnepaTypbl obpa3sua (Mo NokKasaHUAM TEPMO3JIEKTPUYECKOTO
npeobpasoBaTens 1) go (450 £+ 50) °C.

3.3. Ecam npu nepBoM MCMbITaHUM CaMOBO3ropaHMe He MPOou3oLLJIo B TeYEeHWe BPEeMeHM, YKa3aHHoro B Tab.
33, To crepytollee UCnbiTaHNe C HOBbIM 06pa3L oM AaHHOro obbeMa NMpoBoASAT Npu bosbLuen TemnepaType.

3.4. Ecnm npy nNepBOM WCMbITAHUW MPOU3OLLIJIO CaMOBO3ropaHue, TO cjlefylollee MWCMbiTaHWe C HOBbIM
o6pa3uomM gaHHOro ob6bemMa NPoBOAAT NPU MeHbLUek TemnepaType (HanpuMmep, Ha 20 °C MeHbLue).

3.5. icnblTaHMs MOBTOPSAIOT NMpU pa3iMyHbIX TemrnepaTypax ¢ obpa3uamuy gaHHOro obbemMa [0 LOCTUMXKEHMS
MWUHUMaNbHOW TeMrepaTypbl, MNP KOTOPOM MPOUCXOAUT CaMOBO3ropaHue, a npu TemnepaTtype Ha 10 °C
MeHbLUe MWHMMaJIbHOM CaMOBO3ropaHue He npoucxoauT. CpefHeapudMeTMHeCKoe 3HavyeHue 3TuxX
TeMmnepaTyp NMPUHMMAIOT 3a TeMnepaTypy caMoBO3ropaHus obpasua gaHHoro obbema.

AHanornyHble NcnbiTaHUsa NPoBOAAT € obpa3LaMn NccrenyemMoro BeLecTsa B KOP3NHOYKaX Apyrnx pasMepos.
4. OueHkKa pe3ybTaToB

4.1. Ha OCHOBaHWU TMOJNYYEHHbIX pPe3y/sbTaTOB WCMbITAHUA CTPOAT rpadukM 3aBUCUMOCTU JorapugpMa
TeMnepaTypbl CaMOBO3ropaHuMsa OT JlorapudmMa yAOenbHOW MOBEPXHOCTM W norapudma BpemMeHu [o
CcaMoBO3ropaHus (4epT.29), KOTOpbIe OMUCLIBAOTCS YPAaBHEHUSMU NPSMOIA JIMHUN:

Bl m A rmple (101)

lpg, =4, —nmlgv; (102)
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YepT.29
roe ‘e - TeMmrnepaTypa caMmoBo3ropaHus, °C;

AP’HP’AB’HB - KO3(hpuumeHTsl, onpenensieMsle rno OrnbITHbIM JAaHHbIM;

T - NPOAO0/IKUTENIbHOCTb WUCMNbITaHUA OT MOMEHTa BblPpaBHMBaHUA TeMMnepaTyp 06pa3u,a nccnenyemoro
BewecTBa N TepMOCTaTa A0 MOMeEHTa CaMOBO3ropaHua, 4,

-1
5 - yaenbHas NoBepXHOCTbL 06pasla, B M, BblYMcasemMas no popmyne

v, (103)
rfe F - NosHash Hapy>Has NMoBEPXHOCTL obpasua, M° ;
V - o6beM obpasLa, M° .
5. TpeboBaHunsa 6e3onacHocTun

MN3-3a BblAENEHNS TOKCUYHBLIX MPOAYKTOB TEPMUYECKOr0 PasfioKeHUs TepMocTaT cnefyeT yCTaHaBAMBaTb B
OTAEJIbHOM MOMELEeHUN C NPUTOYHO-BbITSXKHOM BeHTUAsAUNEN, obecneymBatoLLenn KpaTHOCTbL obMeHa Bo3ayxa
He MeHee BocbMWU. Pabovyee MecTO onepaTopa [AO/HKHO YAOBJETBOPATbL CaHUTAPHO-TUTMEHUYECKUM
TpeboBaHuam no NOCT 12.1.005.

MPUJIOXKEHUE 14 (pekomeHayemoe). METOL SKCMNEPUMEHTAJIBHOIO
ONPEAENEHNA MUHUMATIBHOW SHEPT W 3AXNT AHUA
MNblIJIEBO3OYLLUHBIX CMECEN

1. AnnapaTtypa

YcTaHOBKa Ana onpeneneHus MUHMMANIbHOW 3SHEPruM 3a)KUraHus nNbiieBO3AYLWHbIX cMecen (4epT.30)
BKJIl0OYaeT B cebsa cienyowme 31eMeHTHI.



1 - BubpaTtop; 2 - pacnbinTenb; 3 - CeTKA; 4 - 3/1eKTPOAbl 3aXKUraHUS; 5 - perynatop Mexx3neKTpoaHOoro
paccToaHus

YepT.30

1.1. BubpocutoBon pacnbinntens Ha 6ase sanekTpoMarHUTHoro BmbpaTtopa oT BubpomaccarkHoro npubopa
BMM-3 ™MowHocTbto 18 BT, obecneymBawowmin co3gaHue nbleBoro obsiaka pas/MYHON KOHLIEHTpauuu.
N3MeHeHne KOHUEHTPauMKN MbiJIeBO3AYLHON CMEeCU OOCTUIraeTCs PerynpoBKON Hamps>XeHus Ha BubpaTtope
pacnblnnTtens B AumanasoHe 20-240 B. Pacnbinutens cHabxeH cuTamu € pasdmepom s4eek 40 m 100 MKM.
OvuameTp cnT posixkeH O6bITb 15-20 MM. PaccTtosHue Mexay CUTOM pacnbliuTens M ropu3OoHTasbHOWN
MJIOCKOCTbIO PACMOSIOKEHUA I1EKTPOAO0B AO/DKHO PerynmpoBaTbCs OUCKPETHO C MOrpeLllHoCcTbio He bonee 1
MM N NPUHUMaTb 3Ha4YeHnsa 5; 10 MmMm.

1.2. DneKTpoAbl MCKPOBOIrO0 WUCTOYHUKA 3a)XKUraHus, mnpeactaBiasfiowme cobon CTep)XHU U3 Hep KaBeloLlen
CTanu gnameTpoMm He 6onee 3 MM, ANVHOMW He MeHee 20 MM. DNEKTPOAbl 3aKpernieHbl FOPU30OHTaNbHO U
COOCHO Apyr K Apyry. Yron 3aTO4KM 3/IeKTPOAOB AO/KeH ObiTb He 6onee 15°, paccTosiHue Mexay
3/1eKTpogaMn COCTaBNSAET 2-6 MM U perysimpyeTcsa AUCKPETHO C WwaromMm 1 MM v norpewHocTbio £0,1 MMm.

1.3. YcTaHOBKa [OoJ/KHa obecneymBaTb WMCKPOBOW pa3psn C 3anaCeHHOW 3Hepruen 10° -10" Ox (npn
HeobXoAMMOCTN YyKasaHHble npefesibl MOXHO paclnpuTb). YacToTa CrnefoBaHUSA UCKPOBLIX pPa3psnoB He
[O/HKHa npeBblwaTbh 2 My, B 6510ke hopMnpoBaHMA MCKPOBOro paspsfa MCMOoJSb3YHT: MCTOYHUK BbICOKOIrO
Hanps>XeHnsa NOCTOAHHOIO TOKa C peryanpyemMsiM Hanps>keHneM oT 5 o 12 kB; kunosoabTMeTp Tuna C-196;
n3meputens L, C, RTuna E7-11; koHaeHcaTopbl BakyyMHble Tuna Kl 1-4 ona 3anacaemon aHeprum oT 0 go 50
MO Wn JonosHUTeNbHble KoHaeHcaTopbl Tuna PIT-U gna 3anacaemonm 3Hepruu oT 50 go 100 mIx;
WHOYKTUBHOCTb, B KayecCcTBEe KOTOPOW WCMOJSib30BaHa BbICOKOBOJIbTHAsA O0B6MOTKa aBTOMOOUABLHOM KaTyLUKUK
3aXuraHmsa tuna b1l15; BakyyMHble BbikaoYaTenn tuna BB-16/10. MOHTa)K BbICOKOBOJIbTHOW Lenn LOJIKEH
MPON3BOANTLCA BbICOKOBOJIbTHbIM MNpoBoaoM Mapku [MNOB, a cymMapHas AnMHa npoBoJda He [0JIKHa
npesbIlaTh 2 M.

1.4. NMpurogHOCTb yCTaHOBKM K paboTe nposepsoT no navkonoauto (FOCT 22226), MUHUMabHasa 3Heprus
3aXKMUraHMsa KOTOPOro AosxkHa 6biTb pasHom (15 £ 5)mIX.

2. lMpoBeaeHne NcnbiTaHWin
2.1. Anga ucnblTaHUN NCNONb3YIOT MblJb ANCNEPCHOCTbLIO MeHee 100 MKM.

2.2. PerynupyloT napamMeTpbl pa3psagHOro KOHTypa (eMKOCTb paboyero KoHAeHcaTopa M Hamps»KeHne Ha ero
obknagkax) Takum obpasoMm, 4Tobbl obecnevymBanocb 3afaHHOE 3HavYeHMe 3anaceHHoOW B KOHAeHcaTope
SHepruu.

2.3. YcTaHaB/AMBAT B pachnbUiMTeNb CUTO C TakKMM pa3MepoM s4Yeek, MNpu KOTOPOM [0CTUraeTcs
MaKCUMaJibHbIA AMana3oH W3MEHEHUS KOHLEHTpauuu nbiav. BubpocuToBbIM pacnbiiMTeNIeM co3daeTcs
MblJ1I€BO3AYLIHASA CMECb NPOHM3bIBAOLWAA Pa3psAaHbIA MPOMEXKYTOK.

2.4. Bkawo4atoT pabouyo u KOHTpoaupylowyl anmnapaTypy, obecnedyumBalowlyo pexuM nepuoguyHoro
WHNUMNPOBAHUSA NCKPOBOIro pa3spsaa.

2.5. UcnblTaHna Ha BOCM/1laMeHeHMe MblJIeBO3AYLLIHON CMeCcU NPOoBOAAT MPU 3aBe4OMO 3aXkKuratouwen saHeprun,
Jatollen BepoATHOCTb BocrnslameHeHnsa ot 0,1 go 0,6. Mpu 3ToOM BENNYMHA Pa3pAaHOro NpoMexxyTka paBHa 4
MM, pacCTosaHMUe MeXxay CUTOM K 3neKTpodamum pasHo 10 MmM.

Echm npn 100 MO HeT BOCMJIaMEHEeHWW MblJIeBO3AYLHOW CMeCWn, TO WCMbITaHUA MOBTOPAIOT, U3MEHSASA
BEJ/IMYMHY pa3pagHOro npomexyTtka (cMm. 1.1), BbICOTY CUTa Haj 3/JeKTpoAaMu, a TakXe Hanps>XeHune Ha
BubpaTope ¢ warom 50 B. YNCno NckpoBbiX pa3psaaos B KaXK4oW cepumn JOSIKHO O6bITb He MeHee 100.

MWHMMaNbHOW 3HEPrmnen 3a>kuraHua AaHHOW MblIEBO3AYLUHOWN CMECU CYMTAKT aHepruto ¢B. 100 mOxx, ecnn



npn NCNblITaHNAX HE 3apPerncTtpmnpoBaHoO HMX O4HOIo BOCrJlaMeHEHUA.

2.6. B MOMeHT BOCn/IaMeHeHuns I'IbIJ'IEBO3}J,YLLIHOVI CMeCn OTK/4YaloT BVI6p0CVITOBOI7I pacnbliNTEJIb N NCTOYHUK
BbICOKOIo Hanpsa>XeHmnsa noCtoaHHOro Toka.

3a BOCMNaMeHeHNe NPUHUMAIOT FOpPeHMe MblIJIEBO3AYLUHOM CMECU 1 PacnpoCTPaHEHNE MIaMEHN OT UCTOYHMKA
3a)KUraHus Ha paccTosHue, 6osee YeM B 2 pa3a npesblllatollee paspsaaHbIi MPOMEXYTOK.

2.7. icnbiTaHMs Ha BOCMJIAaMEHEHME MblIJIEBO3AYLIHON CMECK MOBTOPSOT MPU Pas/IMYHOM HaMnps>KeHUU Ha
BUbpaTope pacnblinTens Ao BbiaBaeHUs Hanbonee erko BOCMJaMeHsoLLENCS CMeCcH.

Hanbonee nerko BOCMJIaMEHAIOWANACA TMbIJIEBO3AYLWIHAsA CMeCb WMEeT CaMylo BbICOKYIO BEPOATHOCTb
BOCM/IaMeHeHns. BepoATHOCTb BoCnaMeHeHuUs (P) BbIYUCAAKOT No opmMmyne

P =

f
M

(104)

roe # - 4yucsio BOCMJaMeHeHUN NblJ1eBO34AYLWHON CMeCn B aHHOW CepuUn NCNbITaHUN;
# - obLLee YMC0 NCKPOBLIX Pa3psaoB B AaHHOW CEPUN NUCMbITAaHUN.

MpumevaHue - Yucno BOCMJIAMEHEHMNN OOJ/IKHO BbITb OANHAKOBLIM B KaXX40W cepuun n He meHee 10.

2.8. N3meHsaa paccToaHue (# ) mMexay CMTOM [03aTopa W 3/eKTPOaMu, a TaKXe BeSVNYMHY Ppa3psaHoro
npomexyTKa (! ), NOBTOPAIT MCMbITaHNA C Hanbonee NerkoBoCnAaMeHsIOWENCs NblIeBo3AYLLIHON CMecbio 40

BbISIBJIEHUS OMNTUMAJIbHbIX 3HAYEHUN nepemMeHHbIX MnapamMeTpoB % I/I‘lr . OnTManbHblIEe 3HA4YeHUs YKa3aHHbIX
MnapaMeTpOoB XapaKTePU3yrTCA Hanbonbluen BEPOATHOCTbIO BOCIJlTaMeEHEHNA.

2.9. I3aMeHss 3Heprulo UCKPOBOro pa3spsna, MpPoBOAAT MCMbITaHMSA C Haubosiee Nerko BOCMJIaMEHSOLWLENCcs
NbINEBO3AYLIHOW CMEeCbid MNpU ONTWMMasbHbIX 3HadeHusx # un! [o BbISBNEHUA MUHUMANLHOW 3SHEPruu
3a)KuUraHus. 1o aKcnepMMeHTa ibHbIM AaHHbIM CTPOSAT KPMBYIO 3aBUCUMOCTWN BEPOATHOCTU BOCMJIAMEHEHUS OT
BEJINYUHbI SHEPrUM 3aKUraHusa (4epT.31).

3aBMCUMMOCTb BEPOATHOCTU BOCNJIaMeHeHMUs NbiJIeBO3AYLUHOW cMecu conosimMmepa camep (FOCT
12271) OT 3HA4YEHUA DHEPrumn 3a>KuraHumsa

Begormisocms 8ocnagmenenun

19 [ T B B
354 5 67680
FHEDIUR TOMUSTI LS, M

YepT.31

3. OueHKa pe3ynbTaToB

3.1. 3@ MUHUMAJIbHYIO 3HEPruio 3aXUraHus UCCiegyeMon MbleBO3AYLIHON CMEeCU MAPUHUMAOT 3HavyeHue
3HEPrun 3a’KnraHuns, COOTBETCTBYIOLLEE BEPOSATHOCTM BocniameHeHuns 0,01.

3.2. YcnoBus M pesynbTaTbl UCMbITAaHUA PErucTpupyloT B MPOTOKose, ¢(opMa KOTOpPOro npueefeHa B
npunoxeHun 1.



4. TpeboBaHmna 6e3omacHOCTU
YcTaHOBKY c/legyeT MoMellaTb B BbITSXKHOM LWKady. Paboyee mMecTo onepaTopa AOJIKHO YAOBNETBOPATH

TpeboBaHuaM anekTpobesonacHocTy no NOCT 12.1.019 n caHnTapHoO-rurneHmndeckmum tpebosaHusam no FrOCT
12.1.005.

MPUJIOXKEHUE 15 (pekomeHayemoe). METO[, OMNPEAEJIEHUSA
MAKCUMAJIbHOW CKOPOCTU HAPACTAHNA OABJIEHNSA B3PbIBA
MNbIJIEBO3AYLUHBIX CMECEN

1. AnnapaTtypa

OnuncaHne anmapaTypbl 08 onpefesieHns MaKCMMaJlbHOWM CKOPOCTW HapacTaHus [aBJieHUs B3pbiBa
NMblNeBo34yLUHbIX cMecen npmseneHo B 4.11.1.

2. MoaroToBKa K UCMbITaHWUIO
MoaroToBKa K UcnbiTaHuto - no 4.11.2.
3. MpoBepeHne ncnbiTaHUn

NcnbiTaHuMsa No onpefeneHutd MakCUMasibHOW CKOPOCTW HapacTaHWsA [aBNE€HUS B3pbiBa Mbl1€BO3AYLUHbIX
cMecen NpoBoJsaT cornacHo 4.11.3.

4. OueHKa pe3ynbLTaToB

Mo pe3ynbTaTaM eaWHWYHOro WCMbITaHUS onpepensioT Haubosbllee 3HaYeHWe CKOPOCTM HapacTaHus
[laBJIEHNs! B3PbIBa MNblJIeBO3AYLLIHON cMecu no dopMysie

1013
(] d7)gap = [ [Py —=

20
) (105)

Fpe @pfdhy  (dyldy

MaKCUMaJIbHOWN CKOpPOCTN N3MeHeHNA OaBNneHUd B npouecce eaMHNYHOIro cnblTaHMA, KMa - ¢

COOTBETCTBEHHO 3Ha4YeHUA CKOPOCTWU HapaCTaHnA nOaB/leHNA B3pbiBa WU
-1

ans onpepneneHna MaKCUMasibHOWN CKOPOCTU HapaCTaHWA pOaB/ieHNA B3pPbiBa CTPOAT KPWMBYHO 3aBUCUMOCTU

(dp! e

CKOPOCTW HapacTaHMs [OaBJieHUs B3pbiBa OT KOHLUeHTpauun BelwecTBa “s . Haubonbluee wu3

MOJSIy4YEHHbIX 3HaYeHWUn MPMT)BSP NMPUHNMAIOT 3a MaKCMMaJibHYO CKOPOCTb HapaCTaHWA OaBieHUs B3pPbiBa
uccaenyemoro BellecTsa.

5. YcnoBma un pesynbTaTbl WUCMbITAHUA PErncTpupyoT B MNpOTOKoJe, dopMa KOTOporo npueefeHa B
npunoxeHun 1.
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