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NHOOPMALMOHHbBIE OAAHHbIE

1. PaspaboTtaH 1 BHeceH MUHUCTEPCTBOM BHYTpeHHMxX aen CCCP.

2. YTBepAaeH U BBeaeH B aelicteune lMNoctaHoBneHnem locypapcteeHHoro komuteta CCCP no ynpaBneHuto
KayecTBOM NpoAyKUMKN U cTaHgapTam ot 12.12.1989 N 3683.

M3meHeHre N 1 npuHAaTO MexKrocygapcTBeHHbIM COBETOM MO CTaHAapTU3aUMU, METPOIOTNK U cepTUdUKaLnm
(Mpotokon N 16 ot 08.10.1999).

3apernuctpmpoBaHo TexHnvyecknum cekpetapnatom MIC N 3461.

3a NMPUHATNE U3MEHEHNA NPOros10CoBaNn:
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HaumeHoBaHMe rocyapcTea HanmeHoBaHMe HaLMOHANBHOrO OpraHa No CTaHZapTU3aumm
Pecnybnuka benapyco loccTaHpapt benapycu

Pecnybnuka KasaxctaH locctaHaapT Pecnyb6ankm KasaxcraH

Pecnybnvka MongoBa MongosactaHaapT

Poccuiickaa Pepepauns lFoccraHgapt Poccnm

TypKmeHucTaH [naBHaa rocyaapcTBeHHan nHcnekuua TyYpKMeHUCcTaHa
YKpaunHa lFocctaHgapT YKpauHbl

CTaHpapT NOAHOCTbIO COOTBETCTBYET MeXAyHapogHOMY cTaHgapty MIK 79-4-75 no onpegeneHuto
TeMMepaTypbl CAMOBOCMNIaMEHEHMA Fa30B U XuakocTen. CTaHAapT COOTBETCTBYET MeXAyHapoaHoMy ctaHaapTy MCO
1182-83 B 4acT meToga NPOBEAEHMA UCMbITaHUA MaTepuanos Ha Heroptodectb; CT CIB 382-76 B 4acTM OUEHKM
pe3ynbTaToB UCMbITAHMA MaTepmnanos Ha HeroptovecTb; MCO 2719-73 n CT C3B 1495-75 B 4acTu CKOPOCTM HarpesaHmaA
obpasua 1 NpoBeaeHUs UCNbITAHUA HA BCMbILWKY HedTenpoayKToB B 3aKpbiTom TUrae; MCO 1523-83 B 4acTh CKOPOCTH
HarpeBaHuMA o6pasua M NPoBeAeHUSA UCMbITAaHMA Ha BCNbILWKY IAKOB, KPACoK, HedTAHbLIX M aHANOMMYHbIX NPOAYKTOB B
3akpbitom THrNe; MCO 2592-73 n CT CIB 5469-86 B yactn onpeneneHna TemnepaTypbl BCAbIWKK U BOCN/IaMeHEHUA
HedTenpoayKToB B OTKPbITOM TUrNe; CT COB 4831-84 B yacTn meToda onpeaeneHma KOHUEHTPaLMOHHOro npeaena
pacnpocTpaHeHna NA1amMmeHn B NbleBO3AYLWHbIX CMeCaX.

B ctaHAapT BBeAEHbI MeXAyHapoaHbI cTaHgapT MCO 4589-84, CT C3B 6219-88 1 CT C3B 6527-88.
B3ameH 'OCT 12.1.044-84.

CcblnoYHble HOPMATUBHO-TEXHUNYECKNE OOKYMEHTbI
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O6o3HayeHne HTA, Ha Homep nyHKTa, NpunoKeHuaA

KOTOpbI 7 AaHa CCbl/1Ka

1.1,2.1.3,2.2.2,2.3.2,2.4.2,2.5.2,2.6.2,2.8.2,2.9.2,2.12.2,2.17.2, 2.18.2, 2.19.2,

rOCT 12.1.004-91 2.202,2.21.2

4.15,4.3.5,445,455,4.6.5,4.7.5,4.84,4.9.5,4.10.5.3,4.11.5,4.12.5,4.13.5,

rocr12.1.00>-88 4.14.5,4.15.4,4.16.4,4.18.5,4.19.5,4.20.5, 4.21.4, 4.22.5, MpunoxeHus 7, 13, 14

FOCT 12.1.010-76 1.1,2.2.2,23.2,24.2,2.5.2,2.6.2,29.2,2.12.2,2.17.2,2.18.2,2.19.2,2.20.2, 2.21.2
roCT 12.1.011-78 2.4.2
fOCT 12.1.018-93 2.9.2

4.15,4.45,455,46.5,4.75,48.4,4.9.5,4.10.5.3,4.11.5,4.12.5,4.13.5, 4.16 .4,

rocr12.1.015-79 4.18.5,4.19.5,4.20.5,4.21.4, 4.22.5, NMpunoxeHuna 7, 14

FOCT 400-80 44.1.3,45.13
FOCT 2603-79 4.12.2.5

FOCT 5632-72 4.16.1.1

FOCT 6006-78 4.12.2.5

FOCT 8894-86 4.11.1.1

FOCT 9147-80 45.1.2

FOCT 10667-90 4.7.2.4

FOCT 12271-76

MpunoxkeHue 14

FOCT 12423-66

FOCT 12766.1-90

FOCT 16363-98

FOCT 19433-88

FOCT 19908-90

FOCT 21793-76

FOCT 22226-76

FOCT 22300-76

TY 38110207-78

4.7.2.2,4.13.2.2,4.14.3.1

4.11.1.3,4.18.1.1,4.20.11
4.3.25

1.1

48.1.1

4.14

4.11.2.5, MNpunoxeHune 14
4.16.1.7

MpunorxkeHune 1

7. U3paHue (noHb 2001 1.) ¢ U3meHeHnem N 1, npuHATbIM B anpene 2000 r. (MYC 7-2000).
HacToAawmin ctaHaapT pacnpocTpaHsaeTca Ha MpocTble BELecTBa, XMMMUYECKME COeAMHEHMA U UX CMecu B

Pa3/INYHbIX arperatHbiIX COCTOAHUNAX U KOM6VIHaLI,VIFIX, B TOM Yucne NnosIMMepPHbIE U KOMMNO3UTHbIE MaTepunabl (,u,anee -
Bewectsa n MaTepMa}'IbI), npumeHAaemble B OTpaCaAX HapoaHOro Xo3AalcTBa.
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CTaHLI,apT He pacCnpocCTpaHAETCA Ha B3pbiBYaTble N PaANOaKTUBHbIE BEWECTBa U MaTepPUasbl.

CTaHAapT yCTaHaB/MBaeT HOMEHKNaTypy NokasaTesiei MoXapoB3pblBOOMNAaCHOCTU BELLECTB M MaTepuasnos U
MeToAbl Nx onpeaeneHus.

1. OBLLUME NONOKEHNA

1.1. MNoKasaTenu NOXKapoB3pPbIBOONACHOCTM BELLECTB U MATEPMA/IOB ONPEeAENALOT C LLe/Ibo MOY4YEeHNA UCXOAHbIX
AaHHbIX ans pa3paboTkm cuctem no obecneyeHUto NoxKapHon 6e3onacHOCTM 1 B3pbiBOHE30MacHOCTM B COOTBETCTBUM
¢ TpeboBaHmamu FOCT 12.1.004 n TOCT 12.1.010, cTpouUTEeNbHbIX HOPM M NpaBuUA, yTBep*KaeHHbIX Mocctpoem CCCP;
NpaBWA YCTPOICTBA 31EKTPOYCTAHOBOK, YTBEPXKAEHHbIX F0caHeproHagzopom MuHaHepro CCCP; npu Knaccudukaumm
onacHbIx rpy3os no FOCT 19433; ansa Bbibopa KaTeropmMm NOMeLLEHWI 1 34aHNIN B COOTBETCTBMU C TPEOOBAHUSMU HOPM
TEXHO/IOTMYECKOro NPOEKTUPOBaHMA; ANA TEXHUYECKOrO HAaA30pa 3@ M3rOoTOBAEHMEM MaTepuanos U M3LEeNni npu
NOCTPOMKe U peMoHTe cyaoB no npasunam Permnctpa CCCP n PeyHoro Pernctpa PCOCP.

1.2. MoxapoB3pbIBOOMNACHOCTb BELLECTB M MaTepmaos onpeaenaeTca NnoKasaTenamm, Bbl60p KOTOPbIX 3aBUCUT
OT arperatHoro CoCtoAHnA sellecrea (N\aTepmana) n ycnoemﬁ ero npnmeHeHuA.

MeTtoabl onpefeneHua nokasaTener NPUMEHAIOT A/A CTPOWUTENIbHbIX MaTepuanoB Mo Mepe YCTaHOBAEHWA
KnaccuduKaumnm 3TUX NoKasaTesien n BBELEHMA MO HUM HOPMATUBHbIX TPeboBaHMA.

1.3. Mpwu onpepeneHnn NOXapoB3PbIBOOMNACHOCTU BELWLECTB M MaTepnanoB Pas/inyatoT:

rasbl - BELW,ECTBa, AaB/NEHME HaCbIWEHHbIX NAPOB KOTOpPbIX Npu TemnepaType 25 °C u gasnenum 101,3 KMa
npesbiwaeT 101,3 KMa;

UAKOCTU - BELLECTBA, AaB/IEHNE HACbILLEHHbIX NapoB KOTOPbIX Npu Temnepatype 25 °C v gasneHnn 101,3 kMa
MeHble 101,3 KlMa. K KMAKOCTAM OTHOCAT TaK}Ke TBepable NAaBALIMECA BELLECTBA, TemnepaTypa NAaBAeHUsa Uau
KansienageHusa KoTopbix MeHblue 50 °C;

TBEpAble BELWECTBA U MaTepuasbl - UHAMBUAYANbHbIE BELLECTBA U UX CMECEBbIE KOMMO3MLMN C TEMNEPATYPONn
nnasAeHus A KannenageHua 6osnblue 50 °C, a TakXKe BelecTsa, He MMmeloLine TemnepaTypy naasnaeHuns (Hanpumep,
ApeBecuHa, TKaHU 1 T.N.);

nbian - gucneprmpoBaHHbIE TBEPOblIE BELWECTBA U MaTepPUaibl C pasMepoM H4acCTuUL, MEHEE 850 MKM.

1.4. HomeHKknaTypa noKasaTenen M UX NPUMEHAEMOCTb A/ XapaKTEPUCTUKM MOXKapPOB3PbIBOOMNACHOCTU
BELLECTB M MaTepuasnioB npmeeaeHbl B Taba. 1.
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Tabnuua 1

ArperaTHoe COCTOAHME BELWLECTB U

NMokasaTtenb marepuanos
rasbl | XuUAKOCTM | TBepAble | Nblan
[pynna roptoyectn + + + +
TemnepaTypa BCMbILWKU - + - -
Temnepatypa BOCM/laMeHeHuUA - + + +
Temnepatypa camoBocniaMmeHeHUa + + + +

KOHUEHTpauVOHHble Npeaebl PacnpoCcTpaHeHnsa naameHm
(BocnnameHeHus) + + - +

TemnepaTypHble Npeaesbl PacnpoCTPaHeHUA NAaMEHM

(BocnnameHeHuA) - + - -
Temnepatypa TieHnn - - + +
Ycn0BKA TENNOBOrO CAMOBO3ropaHua - - + +
MMWHUMaNbHAA SHEPTUA 3aXKUTaHUA + + - +
KncnopoaHblit MHaeKc - - + -

CrnocobHOCTb B3pbIBATLCA M FOPETb NPU B3aMMOAENCTBUM C BOAOMN,

KMCNOPOAOM BO3ZyXa U APYTMMM BeLLLeCTBamMMU + + + +
HopmanbHas CKOpPOCTb pacnpoCcTpaHeHMA NaaMeHn + + - -
CKopoCTb BbIropaHus - + - -
KoaddumumneHT gbimoobpasoBaHus - - + -
MHAeKc pacnpocTpaHeHna naameHun - - + -

[MoKa3aTenb TOKCUYHOCTU MPOAYKTOB FOPEeHUA NOJIMMEPHbIX

MaTepuanos - - + -
MMWHUMaNbHOE B3PbIBOOMNACHOE COAEPMKAHMNE KNCAOPOaa + + - +
MuHUManbHaa daermatTmsmpytolan KoHUeHTpauma dbaermatnsaropa + + - +
MaKcuMmasnbHoe AaBfieHne B3pbiBa + + - +
CKOpOCTb HapacTaHUA AaBNEHMA B3PbIBa + + - +

KoHUeHTpaumoHHbIM npeaen andedysMoHHOro ropeHmns rasosbix
cMecel B BO3gyxe + + - -

MpumeyaHua. 1. 3Hak "+" 0603HaYaeT NPUMEHAEMOCTb, 3HaK "-" - HENPUMEHAEeMOCTb NoKasaTens.
2. Kpome ykasaHHbIXx B Tabn. 1, ponyckaeTcA WMCNoONb30BaTb [Apyrve nokasatenu, bonee petanbHO
XapaKTepusytoLLMe NOXKapOoB3PbIBOOMACHOCTb BELLECTB U MaTEPUanos.

1.5. Yucno nokasaTenie, HEOBXOAMMbBIX WM OOCTAaTOMHbIX AN XapPaKTEPUCTUKM MOXKapPOB3PbIBOOMNACHOCTU
BELLECTB U MaTepManoB B YCI0BMUAX MPOU3BOACTBA, NepepaboTKM, TPAHCMOPTUPOBAHUA M XpaHeHUA, onpeaenseT
pa3paboTumMKk cuctembl obecrneyeHWa MoXKapoB3pbiBob6e3onacHOCTM o0b6bekTa MAM paspaboTumMKk cTaHAapTa M
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TEXHUYECKMX YCI0BMI Ha BelecTBo (MaTepuan).
2. MOKA3SATE/TN MNOXAPOB3PbIBOOMACHOCTHU

MoKapoB3pbIBOONACHOCTb BELLECTB M MaTepPUasioB - COBOKYNMHOCTb CBOMCTB, XapaKTEPU3YHOLLMX X CNOCOBHOCTb
K BO3HWMKHOBEHWIO M pacnpocTpaHeHuto ropeHnsn. CneacTBuem ropeHms, B 3aBUCMMOCTU OT €ro CKOPOCTU U YC/I0BUI
npoTeKaHus, MoryT bbiTb Noxap (aAnddysnoHHoe ropeHne) nnm B3pbis (AednarpalmoHHOE ropeHue npeasapuTenbHO
nepemeLlaHHON CMEeCU ropoYero ¢ OKUCAUTENEM).

2.1. T'pynna roptoyectn

2.1.1. Tpynna ropoyecTu - K1aCCMPUKALMOHHAA XaPAKTEPUCTMKA CNOCOBHOCTM BeLLecTB M maTepuanos K
ropeHutio.

FopeHue - 5K30TEPMMYECKAn peaKLmsa, MPOTEKaloLLan B yC/OBMAX ee NPOorpeccBHOro CamoycKopeHus.
2.1.2. Mo roptoyecTy BELWEeCTBa M maTepunasbl NOAPa3LeNaloT Ha TPW rpynnbl:

Heroptoume (Hecropaemble) - BELWECTBA M MaTepuasbl, He CNOCObBHble K ropeHuio B Bo3ayxe. Heroptouume
BeLecTBa MOryT ObiTb NOXKapPOB3PbIBOONACHbLIMKU (HanNpumep, OKUCAUTENM WUAW BeLLecTBa, BbliAenstolme roptodne
NpPOAYKTbI MPY B3aMMOAENCTBUM C BOAOM, KUCIOPOLOM BO3AyXa UK APYT C APYrom);

TpyaHoroptoune (TpyaHocropaemble) - BelecTBa U MaTepmabl, CNOCO6HbIe FOPeTh B BO34yXe Npu BO34eNCTBUN
WCTOYHMKA 3aXKMraHWA, HO He CNoCobHble CAMOCTOATENbHO rOpPeTb NOCAE ero yaaneHus;

roptouve (cropaemble) - BEW,ECTBA M MaTepuasbl, CNocobHble CaMmoBO3ropaTbCA, a TaKyKe BO3ropaTbCsA Mpu
BO3AENCTBMM WMCTOUYHMKA 3aXKMFaHMA M CAMOCTOATE/IbHO FOpeTb Mocine ero yaaneHusa. foploune KUAKOCTU C
TEMMepaTypo BCMbIWKK He 6osee 61 °C B 3aKpbITOM TUrNE UaK 66 °C B OTKPLITOM TUT/e, 3adiermaT3MpoBaHHbIX
CMeceil, He WMEIOLWMX BCMbIWKY B 3aKPbITOM TUI/E, OTHOCAT K JierkoBocnaameHsaowmmes. Ocobo onacHbiMM
Ha3blBAOT JIETKOBOCMIAMEHSAIOLLMECA KUAKOCTM C TEMNEepaTypoi BCMbIWKK He bonee 28 °C.

2.1.3. Pe3ynbTaTbl OLLEHKW FPYNMbl FOPOYECTM CneayeT NPUMEHATb NPU KnaccuduKaLmmn BewecTs U maTepmnanos
Nno ropltoYecT M BKAKOYATb 3TU AaHHble B CTaHAApPTbl M TEXHUYECKME YC/IOBMA HA BeLecTBa M martepuasnsl; npu
onpeaeneHUn KaTeropnumn NoMeLLeHMM No B3pbIBOMOXKAPHOM U MOXKAPHOM ONACHOCTU B COOTBETCTBMM C TpeboBaHUAMM
HOPM TEXHO/IOFMYECKOro MNPOEKTUPOBAHMA; NpWU  pas3paboTke meponpuATMIA N0 obecneyeHUto MOXKaAPHOW
6e3onacHoOCTM B cooTBeTCTBUM C TpebosaHnammn FOCT 12.1.004.

2.1.4. CywHOCTb 3KCNEPUMEHTaNIbHOro MeToAa OnpeaesieHMA T[OpPKYeCcTU 3aKkjalyaeTca B CO34aHUK
TEMNeEPATYPHbIX YC/I0BUI, CNOCOBCTBYHOLLMX FOPEHMIO, U OLEHKE NOBEAEHMA UCCAeAYyEMbIX BELLECTB U MaTepunasnos B
3TUX YCNOBUSAX.

2.2. TemnepaTtypa BCMbILWKMN

2.2.1. TemnepaTypa BCMbIWKM - HAMMEHbLUAA TemnepaTypa KOHAEHCMPOBAHHOIO BELLECTBA, NPU KOTOPOW B
YCNOBMAX CNeLManbHbIX UCMbITAHWUIA HAA ero NOBEPXHOCTbO 06pa3ytoTCsA Napbl, CNOCOBHbIE BCMbIXMBaTb B BO34yXe OT
WCTOYHUKA 3aXKUraHUA; YCTOMYNBOE rOpeHme Npu 3TOM He BO3HUKaeT.

BCﬂbILIJKa-6bICTpOE cropaHume raaonaposoap,yu.lHoﬁ CmMeCn Hag TNOBEPXHOCTbKO Tropr4yero BelwecTsa,
conpoBoXgakuleeca KpaTkoBpeMeHHbIM BUANMbIM CBEYEHNEM.

2.2.2. 3HayeHMe TemnepaTypbl BCMbIWKK creayeT NPUMEHATb ANA XapPaKTePUCTUKU MOXKaApHOM OMacHOCTMU
UAKOCTM, BKAKOYAA 3TN faHHble B CTAHAAPTbI MU TEXHMYECKNE YCNOBMA Ha BeLLeCcTBa; Npu onpenesneHnn Kateropum
NOMELLEHNI MO B3PbIBONOXKAPHOM M NOXKapHOW 0NAacCHOCTU B COOTBETCTBUM C TPEHOBAHUAMM HOPM TEXHONOTMYECKOTO
NPOEKTUPOBAHMSA, Npu pa3paboTke meponpusaTUil No obecneyeHnto NoXKapHoi 6e3onacHOCT U B3pbiBOHE30MaCHOCTH
B COOTBETCTBUM € TpeboBaHMamu TOCT 12.1.004 n FOCT 12.1.010.

ﬂ,OﬂyCKaETCﬂ MCNO/1Ib30BaTb 3KCNEPUMEHTA/IbHbIE N PpaCYeTHble 3HaYeHUNA TeEMNePaTypPbl BCMNbILWKNA.

2.2.3. CywHOCTb 3KCMEPUMMEHTA/ILHOTO MeToAa OMnpeAeseHns TemnepaTypbl BCMbIWKK 3aKalo4YaeTcs B
HarpeBaHWM onpeae/ieHHOW MacChbl BeLecTBa C 334aHHOM CKOPOCTbIO, MEPUOAMNYECKOM 3aXKUTaHUM BblAENSIOLLMXCA
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napoB U YCTaHOBAEHUU AKTa HAIMYMA UAN OTCYTCTBUA BCMbILWKM NpU GUKCMpyeMoi TemnepaType.
2.3. Temnepatypa BocnjaameHeHunsA

2.3.1. TemnepaTypa BOCM/JaMEHEHMA - HAMMEeHbLIAA TemnepaTypa BELLECTBA, MPU KOTOPOM B YCAOBMAX
cneumanbHbIX UCMbITAaHWI BELWECTBO BblAENAET roptoyne Napbl U rasbl C TAKOW CKOPOCTbIO, YTO NPU BO3AENCTBUM Ha
HUX UCTOYHMKA 3axKuUraHmaA HabaoaaeTca BoCniameHeHue.

BocnaameHeHue - n1ameHHoe ropeHue BelwecTBa, UMHNUMNPOBaAHHOE MCTOYHUKOM 3aXXuUraHua n
npogonxakluleeca nocne ero yganeHuma.

2.3.2. 3HayeHue TemnepaTypbl BOCNAAMEHEHUA cneayeT NPUMEHATb MPU ONpeaeneHumn rpynmnbl roptoYecTm
BELLLeCTBA, OLEeHKE NOXKAPHOM ONacHOCTM 060PYA0BaHUA U TEXHOIOTMYECKMX NPOLLECCOB, CBA3aHHbIX C nepepaboTKomn
roploYMX BELLEeCTB, NPU pa3paboTKe MeponpusaTUiA No obecnevyeHUto NoXKapHoW 6e30MacHOCTM B COOTBETCTBUM C
TpeboBaHuAaMM NOCT 12.1.004 n FTOCT 12.1.010, a TaKKe HEOHXOANMMO BK/IOYATb B CTAHAAPTbI U TEXHUYECKME YCA0BUA
Ha }XNAKOCTHU.

JlonycKaeTca ncnoab3oBaTh SKCNEePMMEHTA/IbHbIE N PacYeTHble 3HaYeHMA TeMmrnepaTypbl BOCM1aMeHEeHUA.

2.3.3. CywHOCTb 3KCNEPUMEHTA/IbHOIO MeToga onpeaeneHna TemnepaTypbl BOCN/IaMeHEHUA 3aKI04YaeTca B
HarpeBaHMM onpeaesieHHOM Macchl BeLLecTBa € 3a4aHHOM CKOPOCTbO, MEPUOANYECKOM 3aXKUTaHUU BblAENAOLWMXCA
NnapoB M YCTaHOB/IEHUWN PaKTa HAINMYMUA UNU OTCYTCTBUA BOCN/TAaMEHEHUA NpU GUKCUpyemMon TemnepaType.

2.4. TemnepaTtypa camoBoOCnAaMeHeHNA

2.4.1. TemnepaTypa CaMOBOCM/IaAMEHEHMA - HAMMEHbLLAA TeMMepaTypa OKPYKaloLwen cpeabl, NP KOTOPOM B
YCIOBUAX CNeLmnanbHblX UCNbITaHUA HabAo4aeTCa CaMoBOCM/IaMeEHEHME BELLLECTBA.

CamoBocnaiameHeHue - pe3Koe yBenndyeHume CKOpOoCTH 3K30TEPMUYECKUX 06BbEMHBIX peaKu,m7|,
conposoxgakueeca n1aMeHHbIM ropeHnem I/I/VlﬂM B3pbIBOM.

2.4.2. 3HayeHme TemnepaTypbl CAaMOBOCMAAMEHEHMA caefyeT NPUMEHATb NpU  onpegeneHun rpynnbl
B3pblBOONacHo cmecn no TOCT 12.1.011 ! gna sbibopa TMNa B3pbIBO3ALMLLEHHOMO 31EKTPOOBOPYA0BaHNA, MpU
pa3paboTke meponpuATUIA No obecneyeHUo MNOXKapoB3PbIBOOE3OMACHOCTU TEXHONOMMYECKMX NPOLECCOB B
cooTBeTcTBUM C TpeboBaHuamu TOCT 12.1.004 n FOCT 12.1.010, a TaKk*Ke HeobxoAMMO BK/OYATb B CTaHAAPTbI UK
TeXHUYecKue ycnoBuA Ha BelecTsa U maTtepuansl.

2.4.3. CywHoCcTb meToda onpeaeneHna TemnepaTypbl CaMOBOCM/IAMEHEHUA 3aKNO4YaeTca BO BBeAEHUMU
onpeaeneHHOM Macchbl BELLECTBA B HarpeTblil 06bem M OuUeHKe pe3ynbTaToB MCMbITaHUA. M3meHAa Temnepatypy
MCNbITaHWA, HAXOAAT ee MUHUMAIbHOE 3HaYeHue, NPU KOTOPOM NPOUCXOAUT CAaMOBOCM/IaMeHeHMe BeL,ecTBa.

2.5. KOHUEHTpaLMOHHbIEe Npese/bl PacnpoCcTPaHEHUS NAaMeHM (BOCNNaMeHEeHMS)

2.5.1. HwKHWIA (BEPXHWI) KOHLUEHTPALMOHHbIN Mpeaesn pPacnpoCcTpaHeHUs MNaaMeHu - MUHUMabHOoe
(maKkcMmanbHoe) cofepykaHMe roproyero BewecTsa B 04HOPOAHOM CMECU C OKUCIUTENBHOW CPeso, NPU KOTOPOM
BO3MOYHO PacnpocTpaHeHWe NaaMeHn Mo CMecK Ha Nt0boe PaccTosHUE OT UCTOUYHMKA 3aXKUraHUS.

2.5.2. 3HauyeHMA KOHUEHTPALMOHHbIX NpeaefnoB pPacnpoCcTPaHEeHWA MNJamMeHUn HeobXoAMMO BKAKOYATb B
CTAaHZAPTbl WAW TEXHUYECKMEe YCNOBMSA Ha rasbl, JIEFKOBOCMJIAMEHSAIOWMECA WHAMBUAYANbHBIE KUOKOCTU U
a3eo0TPONHbIE CMEeCU KUAKOCTEW, Ha TBepAble Bel,ecTBa, cnocobHble 06pa3oBbiBaTb B3PbIBOOMACHbIE
MblNEBO3AYLWHbIE CMeCU (ANA Nbliel onpeaenstoT TONbKO HWMMKHUA KOHUEHTPALMOHHbLIN npeaen). 3HavyeHus
KOHLEHTPaLMOHHbIX NPeAeNoB cneayeT NPUMEHATb NPU ONpPeseNeHNN KaTeropmum NOMeLLEHNI MO B3PbIBOMOXKAPHOM
W NOXKAPHOM ONACHOCTU B COOTBETCTBMM C TpebOBaHMAMM HOPM TEXHOIOrMYECKOrOo NMPOEKTUPOBaHMA; NPU pacyeTe
B3pbiBO6E30MACHbIX KOHLLEHTPALUMi ra3oB, MapoB WM MblNei BHYTPUM TexHONOrMyeckoro obopyaoBaHus U
TpybonpoBoAoB, NPy NPOEKTUPOBAHUM BEHTUAALMOHHBIX CUCTEM, @ TaKXe Npu pacdeTe NpeLenbHO AOMYCTUMbIX
B3pblBOOE30MACHbIX KOHLEHTpaLMi rasoB, NapoB M Mbliel B BO3gyxe paboyelt 30HbI € MOTEHLMANbHbIMU
WUCTOYHMKAMM 3aXkMraHua B cooTBeTcTBMM € TpebosaHuamu TOCT 12.1.010, npu paspaboTke mMeponpusTUii no

1 B Poccuitckoit ®Pepepauum geiictaytot FOCT P 51330.2-99, FOCT P 51330.5-99, FOCT P 51330.11-99, FOCT P 51330.19-99.
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obecneyeHMto NoOXKapHOM BesonacHOCTM 06bEKTA B COOTBETCTBUM C TpeboBaHmuamu MOCT 12.1.004.

[lonyckaetca MCMNo/b30BaTb 3KCMEPMMEHTA/IbHbIE M PaCYeTHble 3HAYeHUA KOHLEHTPALMOHHbIX Npeaesios
pacnpocTpaHeHna NaameHu.

2.5.3. CywHocTb meToAa onpeaencHuUA KOHLEHTPAUMOHHbIX NpeaenoB pacnpocTpaHeHUs naameHu
3aK/II0MAETCA B 3aXKMraHWWM ras’o-, Mapo- WMAM MblIEBO3AYLWHONW CMECUM 33AaHHOW KOHLIEeHTPauuu ucciegyemoro
BellecTBa B obbeme peakLMOHHOro COCyfa M YCTaHOBAEHUU (aKTa HaNMuMA MAM OTCYTCTBMA PacnpocTpaHeHus
naameHun. UameHssa KOHLEHTPAaLMIO roproYero B CMecu, yCTaHaB/1MBaloT ee MUHUMAaNbHOE N MaKCUMa/ibHOE 3HaYeHUs,
NpPW KOTOPbIX MPOUCXOAUT PacnpoCcTpaHeHe NaameHu.

2.6. TemnepaTypHble Npeaesbl PpacnpocTpaHeHUs NaameHn (BocnaameHeHuUs)

2.6.1. TemnepaTypHble Npeaenbl pacNpPoOCTPAHEHMA NJIAMEHM - TAKME TeMNepaTypbl BELLECTBA, NP KOTOPbIX ero
HaCbILLLEHHbIW Nap 0b6pasyeT B OKUCAUTENIbHON cpeae KOHLLEHTPAUUK, paBHble COOTBETCTBEHHO HUMKHEMY (HUMNKHWUIA
TEMMNEPATYPHbIN Npeaen) U BepxHemy (BepXHMI TemnepaTypHbiM npeaen) KOHLUEHTPAUMOHHbIM npeaenam
pacnpocTpaHeHna NaameHu.

2.6.2. 3Ha4YeHUs TemnepaTypHbIX NpesesoB PacnpPoOCTPpaHEHUA NAAaMEHM cieayeT NPUMEHATb NPU paspaboTke
MeponpUATUIA No obecrneyeHUto MOXKapoB3pbiBobe3onacHoCTM 0b6beKTa B cooTBeTcTBMU C TpebosaHmamu [OCT
12.1.004 u TOCT 12.1.010; npu pacyeTe nNOXKapoB3pbiBOOE30OMNACHbIX TEeMMNEepPaTypPHbIX PEXMMOB pPaboThbl
TEXHONOIMYECKOro 060pyA0BaHUSA; NPU OLEHKE aBaPUIMHbIX CUTYyaLMIA, CBA3AHHbIX C PAa3/IMBOM FOPIOUMNX HKUAKOCTEN,
ANA pacyeTa KOHUEHTPALUMOHHbIX NpeaenoB pacnpoCTpaHeHUA MJIAMEHW, a TaKXKe HeobxoaMmo BKAOYaTb B
CTaHAAPTbl UAN TEXHUYECKUE YCIOBUA HA FOPoYMeE XUAKOCTU.

2.6.3. CywHOCTb MeToaa onpeaeneHna TemnepaTypHbIX Npeaenos pacnpocTpaHeHMA NJaameHmn 3aKka4aeTca B
TEPMOCTAaTUPOBAHUU UCCAEAYEMOWN KUOKOCTU NPU 33J3aHHOM TeMMepaType B 3aKPbITOM pPeakLMOHHOM cocyae,
copepxKawem BO34yX, UCMbITAaHWM Ha 3aXKUraHWe NapoBO3AYLIHOM CMECU W YCTaHOBAeHWU daKTa Hanuuma uam
OTCYTCTBMA pacnpocTpaHeHMa nnameHn. WM3meHAa TemnepaTypy WCMNbITaHUA, HAXOOAT TaKMe ee 3HavyeHus
(MUHMManbHOE M MaKCMManbHOE), NPU KOTOPbIX HACbIWEHHbIV nap obpasyeT ¢ BO3AYXOM CMeCb, CMOCOGHYHO
BOCM/IAMEHATHCA OT UCTOUHMKA 3aXKUTaHUA U PAcNPOCTPaHATbL N1amaA B 06beme peakLlMOHHOro cocyAa.

2.7. TemnepaTtypa TNeHUA

2.7.1. TemnepaTtypa TAeHUs - TeMnepaTypa BEL,eCcTBa, NPV KOTOPOW NPOUCXOANUT pPe3Koe YBeIMYEHNE CKOPOCTU
3K30TEPMUYECKUNX PEaKLUIA OKMCAEHMSA, 3aKaHUMBAIOLLIMXCA BO3HUKHOBEHMEM T/IEHUS.

TneHue - becnnameHHoe ropeHne TBepAOro BellecTsa (MaTeprana) Npu CPaBHUTENbHO HU3KUX TemNepaTypax
(400 - 600 °C), yacTo conpoBoKaatoLLeecs BblAeIeHUEM AbiMa.

2.7.2. 3HayeHue TemnepaTypbl TAEHUA CNeAyeT MPUMEHATb MPW 3KCNepTU3ax NPUYMH NOXKapoB, Bblbope
B3PbIBO3ALMLLEHHOIO  31EKTPoobopyAoBaHMSA W pa3paboTke MeponpuATUA No  obecrneyeHuto  MoKapHOW
6e30MacHOCTU TEXHOIOTMYECKMX MPOLLECCOB, OLEHKE MOXKAPHOW ONacHOCTU NOANMEPHBIX MaTepunanos 1 paspaboTke
peuenTyp MaTepnasnos, He CKNOHHBIX K TEHUIO.

2.7.3. CywHocTb MmeTOo4a oOnpeaeneHus TemnepaTypbl TAeHWA 3aK/luYyaeTcA B  TePMOCTaTMPOBaHUM
nccneayemoro Beliectsa (Matepuana) B peakUMOHHOM cocyae npu obaysBe BO3AYXOM WM BU3yasbHOM OLEHKe
Pe3ynbTaTtoB UCMbITaHUA. N3meHsnan TemMnepaTtypy uUcnbiTaHMA, HaxXogAT ee MUHUMANbHOE 3Ha4YeHuUe, Npun KOTOpPOM
HabnlogaeTca TNeHWe BellecTBa (MaTepuana).

2.8. YcnoBua 1ennoBoro CamMoBO3ropaHumAa

2.8.1. Ycnosus Tenn0BOrO CaMOBO3rOPaHWA - SKCNEPUMEHTANIbHO  BbISIBIEHHAA 3aBUMCMMOCTb  MEXAY
TEMMepaTypoil OKpyKalolel cpeabl, KONMYECTBOM BelecTBa (maTepuana) M BpeMeHEM 40 MOMEHTA €ero
CaMOBO3ropaHus.

CaMOBO3I'0paHMe - pe3Koe yBennvyeHne CKOpPOCTU 3K30TepMUNYECKUX NpoueCCoB B BeleCTBe, NnpuBoaAllee K
BO3HMKHOBEHUIO OYara ropeHuA.

2.8.2. Pe3ynbTaTbl OLLEHKM YCNIOBUI TENIOBOrO CAMOBO3ropaHua cneayeTt NpMmeHATb Npu Bbibope 6e3onacHbix
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YC/IOBUI XpaHeHMA 1 NepepaboTKM CaMOBO3ropatoLLMXCA BELL,EeCTB B COOTBETCTBUM ¢ TpeboBaHuamm FOCT 12.1.004.

2.8.3. CywHocTb MeToAa OnpeaefeHnMa  YC/OBUIA  TeMnJOBOr0O  CaMOBO3rOPaHWA  3aK/toyaeTca B
TEPMOCTAaTUPOBaHMM UCCNEAYEMOrO BELLECTBA (MaTepumana) Npu 3afaHHON TemnepaType B 3aKPbITOM PeaKLMOHHOM
CoCyAe M YCTaHOBJIEHUWN 3aBUCUMOCTU MEXKAY TeMNEepaTypoi, NpM KOTOPOM NPONCXOAMUT TEMNJOBOE CAMOBO3ropaHue
06pasua, ero pasmepamu 1 BpeMeHem A0 BO3HUKHOBEHMUA FOPeHUA (TheHusa).

2.9. MMHMManbHaA SHePrmna 3axumraHua

2.9.1. MuHMmanbHaA HeprmAa 3aXXUraHnAa - HAMMeHbLaA 3HEPrna 3/1eKTpuYeckoro paspaga, cnocobHas
BOCMN/IaMeHUTb Hanbonee nerko BOCN/Z1aMEHAKLWYHCA CMECb ropro4ero eeLlecTtsa C BO34yXOM.

2.9.2. 3HaYeHne MMHMMA/IbHOW SHEPTUKN 3aXKUraHMA cresyeT NPUMEHsTb Npu pa3paboTKe meponpusTUn no
obecrnieyeHnio  MOXKapoB3pbIBOOE30MACHbIX  YCA0BUIM  NepepaboTKM  ropwoumx BeWecte U obecnevyeHus
3/IeKTPOCTAaTUYECKOM UCKPOHE30NacHOCTU TEXHONOMMYECKMX MPOoLEeccoB B cOOTBeTCTBUM C TpebosaHuamm [OCT
12.1.004, TOCT 12.1.010 M TOCT 12.1.018.

2.9.3. CywHocTb meToaa onpeaeneHns MUHMMANbHOM 3HEPrMM 3aXKUraHWMA 3aKAOYAEeTCA B 3aXKUraHUK C
3aflaHHOM BEPOATHOCTbIO Ta30-, Napo- WM MNblIEBO3AYLIHOM CMECU PasNMYHOM KOHLEHTPAUMKU SNEKTPUUYECKUM
pa3spaLoOM PasNMYHOW 3HEPrMM U BbIABAEHUM MWHMMAJIBHOTO 3HAYEHWA SHEPTUU 3aXKUraHus nocne o6paboTKu
3KCMEepPUMEHTa/IbHbIX aHHbIX.

2.10. KncnopogHblii MHAEKC

2.10.1. KMCNOPOAHbIA MHAEKC - MUHMMA/bHOE COAeprKaHue KUCI0POoaa B KMCNOPOAHO-a30THOM cmecu, npw
KOTOPOM BO3MOHO cBeveobpasHoe ropeHne maTepuasna B yCAOBMAX CNeLmanbHbIX UCMbITaHWUIA.

2.10.2. 3HayeHne KUCNOPOAHOro MHAEKCa CneayeT NPUMEHATb Npy paspaboTKe MOAMMEPHbIX KOMNO3MLMIA
NOHMKEHHOW TOPIOYECTU M KOHTPOAE TOPKYECTM MOJIMMEPHbIX MATepuanos, TKaHEM, Lennto/103HO-6yMaXKHbIX
V3Zenn N Apyrux matepuanos. KUCAOpoaHbIA MHAEKC HeobXoAMMO BKAHOYATb B CTaHAAPTbI MAM TeXHUYECKue
YC/I0BMA Ha TBepable BelecTsa (maTepunansi).

2.10.3. CyuwHoCTb MeToaa onpeaeneHns KUCIoOPOAHOro MHAEKCA 3aKN04YaeTca B HaXxOXAeHUM MUHMMaNbHOM
KOHLEHTpaLMM KUCNopOoaa B MOTOKE KMCAOPOAHO-a30THOM CMecu, Npu KOTopoi Habniogaerca camocToaTesbHoe
ropeHue BepTMKaAbHO PacnoNoXKeHHOro obpasua, 3aXKnMraemoro ceepxy.

2.11. CnocobHOCTb B3pbIBAaTbCA U FOPETb MPU B3aMMOLENCTBMM C BOAON, KUCAOPOAOM BO3AyXa U APYrMMM
BeLecTBamM (B3aMMHbIN KOHTaAKT BELLLECTB)

2.11.1. CnocobHOCTb B3pbIBaTbCA W rOpPeTb NPU B3aMMOAEWCTBUM C BOAON, KUCIOPOAOM BO3AyXa U APYTUMU
BELLECTBAMM - 3TO KAUECTBEHHbIN MNOKA3aTe/1b, XapaKTeEPU3YIOLWMIA 0COBYIO NOXKAPHYIO ONACHOCTb HEKOTOPbIX BELLLECTB.

2.11.2. AaHHble 0 cNOCOOHOCTM BELLECTB B3PbIBATLCA M TOPETH NPY B3aMMHOM KOHTaKTe He0bXoAMMO BK/tO4aTb
B CTaHOaQpPTbl NN TEXHUYECKUNE YCN0BUA Ha BelleCTBa, a TaKXKe cneayetr NpuMeHATb Npu onpeageneHnmn Kateropmm
NOMELLLEHN MO B3PbIBOMOXKAPHOM 1 MNOXKapHOM ONACHOCTM B COOTBETCTBUM C TPEOOBAHUAMM HOPM TEXHOIOTMYECKOTO
NPOEKTUPOBAHUS; NpM Bblbope 6e30MacHbIX YC/AOBUIA NPOBEAEHUS TEXHONOTMYECKUX MPOLECCOB WU YC/OBUMN
COBMECTHOIO XpaHeHUsA W TPaHCMOPTUPOBAHMA BELLECTB M MaTepuanos; Npu Bbibope WAM HasHauyeHUWU CpencTs
NMoXapoTyweHna.

2.11.3. CywHocTb MmeToaa onpeaeneHmnsa cnocobHOCTN B3PbIBATLCA M FOPETb NPM B3aMMHOM KOHTaKTE BELLECTB
3aK/1I04AETCA B MEXAHNYECKOM CMELLMBAHUKN UCCAeAyEMbIX BELLECTB B 334aHHON NPONOPLMN U OLLEHKE pe3y/ibTaToB
MCnbITaHMA.

2.12. HopmanbHaa CKOPOCTb PacnpoOCTPaHEHUA NIaMeEHMU

2.12.1. HopmanbHasi CKOPOCTb PacnpoCTPaHeHWA MAaMeHU - CKOPOCTb MnepemelileHns GPoHTa MAameHu
OTHOCWTE/IbHO HECTOPEBLLErO ra3a B HanpasBAeHUK, NePNeHAMKYNAPHOM K ero MOBEPXHOCTH.

2.12.2. 3HayeHve HOPMaJIbHOM CKOPOCTM PacnpPOCTPaHEeHNA NAaMeHU CaesyeT MPUMEHATb B pacyeTax CKoOpoCTH
HapacTaHuA AaBNeHUA B3pbiBa raso- M MapoBO3AYLHbIX CMECEeN B 3aKPbITOM, HerepmeTuyHom ob6opyaoBaHUM U
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NOMELLEHUNAX, KPUTUYECKOro (racsauiero) AnameTtpa npu paspaboTke M CO3LaHUM OrHenperpaguTenen, naowagu
NnerkocbpacbiBaeMbiX KOHCTPYKLMNA, NpeaoXpaHUTebHbIX MeMBpaH U APpYrMxX pasrepMeTUsNpYIoLWMX YCTPOICTB; Npy
paspaboTke meponpuATUA Mo obecneyeHUto MNOoXKapoB3pbiBOOE30MaCHOCTM TEXHONOrMYECKUX MPOLLECCOB B
cooTtBeTcTBUM € TpebosaHmammn FOCT 12.1.004 n TOCT 12.1.010.

2.12.3. CywHoCTb MmeTofa onpeaeneHus HOPMasbHOM CKOPOCTM PacnpoCTPaHeHUs NAaMeHWn 3aK/aloyaeTcs B
NPUTOTOBNEHUN TOPHOYEit CMECU M3BECTHOMO COCTaBa BHYTPU PEAKLMOHHOIO COCYAa, 3aXKWMraHUM CMecU B LEHTpe
TOYEYHbIM UCTOYHUKOM, PErUCTPALMN U3SMEHEHMA BO BPEMEHM AaBaeHMUsA B cocyae n 06paboTKe aKcnepMmMeHTaNbHOM
3aBMCMMOCTU "aaBnieHne - Bpema' C UICNo/sb30BaHMeM MaTeEMaTUUYECKON MOAENMN NPOLEeCCa FOPEHUSA ra3a B 3aMKHYTOM
cocyae M npoueaypbl onTMmM3aumn. MaTemaTMyeckas Mogenb MNO3BOAAET MOAYYMTb PACYETHYH 3aBUCMMOCTb
"naBneHue - Bpemsa’, oNTUMM3aLMA KOTOPO NO aHANOrMYHON IKCNEPUMEHTAIbHOWM 3aBUCMMOCTM 4AEeT B pesy/ibTaTe
N3MeHeHWe HOPMa/IbHOM CKOPOCTM B MPOLLECCe Pa3BUTUA B3PbIBa A1 KOHKPETHOMO UCMbITaHUA.

2.13. CKopoCTb BblrOpaHuA

2.13.1. CCKOpOCTb BbIrOpPaHMA - KOIMYECTBO XUAKOCTU, CropaloLLei B eAUHULY BPEMEHU C eANHULbI NAOWAAN.
CKOpPOCTb BbIrOPaHNA XapaKTepm3ayeT MHTEHCUBHOCTb FOPEHUSA KUAKOCTHU.

2.13.2. 3HayeHWe CKOPOCTU BbIrOpaHWA caedyeT NPUMEHATb NPU  pacyeTHbIX onpeaeneHuax
NPOAO/MKUTENIbHOCTU TOPEHUA KUAKOCTU B pe3epByapax, MHTEHCUBHOCTM TenjoBblAe/IeHUA U TemnepaTypHOro
pexuma noxkapa, MUHTEHCUBHOCTM MNOAAYMN OrHETYLIALLMX BeLLecTs.

2.13.3. CywHOCTb MeToaa onpeaesieHns CKOPOCTU BbIFrOPaHMA 3aK04aeTCs B 3aXKMraHMM 06pasLa *KUAKoCTU B
pPeakuMoHHOM cocyae, OUKCMPOBaHUKM MOTepn maccbl 0bpasua 3a onpeseneHHbl MPOMEXKYTOK BPEMEHU W
maTemaTmyeckon obpaboTKe IKCNepMMEeHTaIbHbIX AAHHbIX.

2.14. KoaddunumneHT abimoobpasoBaHuA

2.14.1. KoapdpuumeHT abimoobpasoBaHUs - NOKasaTelb, XapaKTEPM3YIOWMIA ONTUYECKYIO MJIOTHOCTb AbiMa,
obpasylolleroca nNpu MNAaMeHHOM TFOPEeHWU WAU TEPMOOKUCAUTENbHOW AEeCTPyKuuu (TAeHuun) onpepeneHHoro
KO/IMYecTBa TBEPAOro BelllecTsa (MaTtepmana) B yCNOBMAX CNeLManbHbIX UCMbITAaHWUNA.

2.14.2. 3HayeHune KoadduumeHTa gbimoobpasoBaHMA cneayeT NPUMEHATb ANA KnaccudrKaumm matepmanos no
AblMo06pasytoLLeit cnocobHOCTM. PasnnyatoT TpK rpynnbl MaTepManos:

" o 2 -1
C Masioi AbiIMoobpasytoLeli cnocobHOCTLIO - KO3GPUUMEHT AbiIMO06pPasoBaHuA A0 50 M~ - K2 = BK/tOY.;

o o 2 -1
C yMepeHHol abimoobpasytolLei cnocobHOCTbIO - KoadduLuMeHT abiMoobpasoBaHus cB. 50 go 500 M~ - K2
BKAHOY.;

o o 2 -1
C BbICOKOW AbIMO0DOpPa3syoLLLEeN CMOCOBHOCTLIO - KO3PPUUMNEHT AbiIMOObpasoBaHus cB. 500 M~ - K2 .

3HaveHune KOZ—)CI)dJMLI,MeHTa ,EI,bIMOO6paBOBaHMF| HEO6XOAMMO BK/1KO4ATb B CTaHAAPTbl NN TEXHUYECKUNE YCNOBUA
Ha TBepAble BeWeCTBa U maTepunasbl.

2.14.3. CywHocTb meToga onpegeneHus KoadduumeHTa AbiMo0OPA30BaHMA 3aK/OYAETCA B OnpeneseHun
OMTUYECKOMN MNOTHOCTU AbiMa, 06pasyloLLErocs NPy ropeHnn MAM TAEHUU U3BECTHOrO KOJIMYECTBA UCMbITYEMOro
BELLEeCTBa MM MaTepurana, pacnpeaesieHHoro B 3aa4aHHOM obbeme.

2.15. IHAeKc pacnpocTpaHeHMa NaameHmn

2.15.1. WNHaeKc pacnpocTpaHeHWs MaaMeHu - YCI0BHbIN 6e3pasMepHblit NoKasaTesb, XapaKTepusyHoLLmid
CNocobHOCTb BEeLLLEeCTB BOCM/IaMEHATHCA, PacrnpoCTPaHATb NiamMs No NMOBEPXHOCTM W1 BblAENATb TENo.

2.15.2. 3HayeHne NHAEKCA pacnpoCTpaHeHNA NAaMeHn cieayeT NPUMEHATb 414 KnaccuduKaumm matepuanos:
He pacnpocTpaHAWMe NAamsa No NOBEPXHOCTU - MHAEKC PacnpPOCTPaHeHUA NaameHn paseH 0;

MeZJ/IeHHO PacnpoCTpaHAoLWIME MAaMA NO MOBEPXHOCTU - MHAEKC pacnpocTpaHeHus nnamenun cs. 0 go 20
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BK/IIOY.;
6bICTPO PacnpoCTPaHAIoLLME MIaMA MO NOBEPXHOCTU - UHAEKC pacnpocTpaHeHns naameHu cs. 20.

2.15.3. CyLLI,HOCTb meToda onpeaeneHnAa UMHAEKCaA pPacnpoCTpaHEHUA NNaMeHU 3aKN4vYaeTCA B OLEeHKe
CNoCcobHOCTH maTephana BOCMNIAMEHATLCA, BbIAENATb TEN/ZIO U PACOPOCTPAHATL NAaMA MO MOBEPXHOCTU Npu
BO3LI,EI7ICTBMVI BHELWHEro Tens10BOro noToKa.

2.16. NokasaTenb TOKCUYHOCTU NPOAYKTOB rOPEHUA MOIMMEPHbIX MaTeEPUANO0B

2.16.1. MNokaszaTeNb TOKCUYHOCTM NPOAYKTOB FOPEHUA - OTHOLIEHWE KOIMYECTBa MaTepuana K eanHule obbema
3aMKHYTOro NPOCTPAHCTBA, B KOTOPOM 06pasyoLmneca Npm ropeHnm matepmana razoobpasHble NPoAYKTbl Bbi3biBaOT
rmbenb 50% NoAonbITHLIX }XMBOTHbIX.

2.16.2. 3HayeHMe noKasaTesia TOKCMYHOCTU MPOAYKTOB rOpeHusa craedyeTr MPUMEHATb AN CPaBHUTE/NbHOM
OUEHKM MOIMMEPHbIX MAaTEPMANOB, A TaKXKe BKAKYATb B TEXHUYECKUE YC/IOBMA W CTAHAAPTbl HA OTAENOYHbIE U
TENJ0M304AUMOHHbIE MaTepmnansl.

Knaccudukaums matepmasnos no 3Ha4eHMIo NoKasaTens TOKCMYHOCTU NPOAYKTOB ropeHus npmueeaeHa B Taba. 2.

Tabnnua 2
HCLSO , "M, NPy BpEMEHM 3KCMNO3ULLMM, MUH
Knacc onacHoctn
5 15 30 60
YpesBblYaliHO OMacHble o 25 Ho 17 o 13 o 10
BbicokoonacHble 25-70 17 -50 13-40 10-30
YMepeHHO onacHble 70-210 50-150 40-120 30-90
ManoonacHble Cs. 210 Cs. 150 Cse. 120 Cs. 90

2.16.3. CywHoCTb MeToZa onpeaeneHns nokasaTenn TOKCMYHOCTM 3aK/tOYAeTCs B CHUIAHUM UCCaenyemoro
MmaTepuana B Kamepe CropaHua Npu 3agaHHON NNOTHOCTU TENJIOBOrO NOTOKA U BbIABAEHWUWN 3aBUCUMMOCTU IETaIbHOTO
addeKTa ra3oobpasHbIX NPOAYKTOB FOPEHUA OT MACChbl MaTepuana, OTHECEHHOW K eAnHULLE 06beMa SKCNO3ULUMOHHOWN
Kamepbl.

2.17. MvHuManbHaa daermatmsmpytollan KoHueHTpauma daermatnsaropa

2.17.1. MuHUMmanbHaa ¢aermatTmsmpylolas KoHLEHTpauua d¢ermaTnsaTopa - HAMMeHbLAn KOHLLeHTpaums
¢dnermatmsatopa B CMECM C TOPHOYMM W OKUCAUTENEM, TMPWU KOTOPOM CMeCb CTAHOBUTCA HecnocobHoM K
pacnpocTpaHeHuto NaameHu nNpm l060M COOTHOLLEHWUM FOPIOYEro U OKMCIUTENA.

2.17.2. 3HaYyeHMe MUHUMaANIbHOW GIermaTU3NpPYIOLWEN KOHUEHTpauun dnermatmsatopa ciegyet NPUMEHATb
npu paspaboTke MeponpuATM Mo obecneyeHMo NOXKapoB3PbIBOOE30ONACHOCTU TEXHOIOMMYECKMX MPOLLEeccoB
meToaom bermaTmsaumnm B COOTBETCTBUM ¢ TpebosaHmMamm FTOCT 12.1.004 n TOCT 12.1.010.

2.17.3. CywHoCTb MeToAa onpeaeneHna MUHUMaIbHOW daermatusmpytolei KoHUeHTpauuu gaermatmsaTtopa
3aK/l0YaeTca B onpeaeneHnn KoOHUEHTPaLUMOHHbIX NpeaenoB pacnpocTpaHeHMA NJaMeHu roploYero BelectTsa npu
pa3baBneHUM raso-, Mapo- M MNbIAEBO3AYLWHON CMecn pAaHHbIM GAermaTMsaTopom W MoJsydyeHun “"Kpusow
dnermaTtnsaymn'.

MuK "KpuBoit dnermatmsaummn” cooTBETCTBYET 3HAYEHUIO MUHUMAIbHOM bAermaTM3MpyoLWwen KoHLeHTpaumm
dnermatmsaTopa.

2.18. MMHMManbHOE B3pbIBOOMNACHOE COAEPIKaHNE KUcnopoaa
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2.18.1. MMHUMaNnbHOE B3PbIBOOMNACHOE COAEP!KaHME KMCNOPOAa - TaKasa KOHLLEHTPALMA KNC/I0POaa B roptoyen
CMeCH, COCTOALLEN M3 FOPIOYEro BELLEeCTBa, BO34yxXa U GnermaTmsaTtopa, MeHbLUEe KOTOPOM pacnpoCcTpPaHeHME NAaMeHN
B CMECU CTAHOBWUTCA HEBO3MOMKHbIM MPU H0OON KOHUEHTPaUUKM roprodero B cmecu, pasbaBneHHOM AaHHbIM
dnermatmsaTopom.

2.18.2. 3HayeHMe MMHMMANbLHOIO B3PbLIBOOMACHOIO COAEPXKAHMA Kucaopoda caedyet MNPUMEHATb Npwu
pa3paboTke MeponpuATM Mo obecneyeHUtd NOXKApPOB3PbIBOOE30MACHOCTU TEXHO/IOTMYECKMX MPOLEeccoB B
cooTtBeTcTBUM € TpebosaHuammn FOCT 12.1.004 n TOCT 12.1.010.

2.18.3. CyLLI,HOCTb MmeToaa onpeageneHna MUHUMaAbHOIO B3pPbIBOOMACHOINo coaep*XaHna KUCcnopoada
3aKNlo4YaeTca B UCNbITaHMKUM HA BOCM/1IaMeEHEHME ra3o-, Napo- Uan nbl1eBo3yLWHbIX cmecen pa3zIM4HOro CoCtasa,
pa36aBﬂeHHbIX AaHHbIM (I)!'IEI'MaTM3aTOpOM, A0 BbliABNEHUA MWHMMaNbHOM KOHUEeHTpauun Kucnopoga w
MaKCMMabHOM KOHUEeHTpauumn d)J'IEI'MaTI/BaTOpa, NPU KOTOPbIX elle BOSMOXKHO pacnpoCTpaHeHUeE NJ1aMeHN NO CMECH.

2.19. MakcumanbHoe gasaeHue B3pbiBa

2.19.1. MakcumanbHoe [AaBfeHWe B3pblBa - Haubonblwee W36bITOYHOE [AaB/eHME, BO3HUKaloWwee npu
aednarpallMOHHOM CropaHMM raso-, Napo- UAM MblNeBO34YLWHOMW CMecU B 3aMKHYTOM cocyge Npu HavyasbHOM
pasneHnm cmecm 101,3 KlMa.

2.19.2. 3HayeHMe MaAKCUMANbHOrO AaBAeHMA B3pbiBa cnefyetr NPUMEHATb NpU onpegeneHnn KaTteropum
NMoMeLLEeHMNI NO B3PbIBOMOMKAPHOW U NOXKaPHOM ONACHOCTU B COOTBETCTBUM C TPEOOBAHUAMM HOPM TEXHOOTMYECKOTO
NPOEKTUPOBAHMUA, NPU pas3paboTke MeponpUATUA No obecrneyeHnto NOXapPOB3PbIBOOE30NACHOCTN TEXHOIOMMYECKMX
NpPOL,EeccoB B COOTBETCTBMMU € TpeboBaHMAMK TOCT 12.1.004 n FOCT 12.1.010.

2.19.3. CywHocTb meToaa onpeaeneHna MakCMMaAbHOMO AaB/IEHMA B3PbIiBa 3aKAOYAETCA B 3aXKUIMaHUM raso-,
napo- ¥ NblJIEBO3AYLIHOW CMECU 3aaHHOro CoCTaBa B 06beme peakuMOHHOro cocyaa U perucTpaumm M3bbITOYHOro
Pa3BMBAIOLLETOCA MPU BOCM/JAMEHEHUU TOPIOYEN CMeCU AaBneHuA. MI3MeHAA KOHLEHTPALMIO FOptoYero B CMecH,
BbIABNAIT MaKCMMasibHOE 3HaYeHne aB/IeHMA B3PbIBa.

2.20. CKopocCTb HapacTaHUA gas/eHua B3pbliBa

2.20.1. CKopoCTb HapacTaHMA AaBAeHUA B3PbIBa - NPOU3BOAHAA AABNEHMA B3PbiBa N0 BPEMEHM Ha BOCXOAALLEM
y4yacTKe 3aBMCMMOCTM AaBNEHMA B3PbIBA rOPtOYElN CMECH B 3aMKHYTOM COCYAEe OT BPEMEHMU.

2.20.2. 3Ha4yeHMe CKOPOCTUN HapacTaHWUA AaB/eHUA B3pbiBa CaeayeT NPUMEHATb NPU pa3paboTke meponpuaTui
no obecneyeHMo NOXKapoB3pPbIBOHE30MNACHOCTM TEXHOIOTMYECKMX NMPOLLECCOB B COOTBETCTBMMU € TpeboBaHmnamu TOCT
12.1.004 u TOCT 12.1.010.

2.20.3. CyLLI,HOCTb MeToda onpeaeneHna CKOpPoCTn HapaCTaHMA AaBNEHUNA 3aK/TIOHAETCA B 3KCNEPUMEHTA/IbHOM
onpegeneHnn MakCMmasbHOro pnassieHUA B3pPbiBa roproqeﬁ CMecCn B 3aMKHYTOM cocyae, noCTpoeHUu rpaq)MKa
U3MEHEHWNA NaB/1IEHUA B3PbliBa BO BpPpEMEHU U pacyeTe CpeAHEI‘;I N MaKCMMasibHOM CKOPOCTH NO N3BeCTHbIM cbopN\ynaM.

2.21. KoHUeHTpauMoHHbIM npesen Anddy3MoHHOTO ropeHMA ra3oBbiX CMECe B BO3AyXe

2.21.1. KoHUEeHTpauMOHHbIM npegen AudpPysMOHHOro ropeHMa TrasoBbiXx cmecen B Bosgyxel XE
«KoHLeHTpauMoHHbIM npegen Anddy3MOHHOrO ropeHus rasoBbix cmecei B Bosgyxe» B (MAr) - npeaenbHan
KOHLLEHTpaLMA roployero rasa B cMecu ¢ pasbasuTtenem, NpyM KOTOPOM [aHHAA ra3oBas CMeCb NpU UCTEYEHUU B
atmocdepy He cnocobHa K AndPpy3MOHHOMY rOPEHUIO.

2.21.2. KoHUEeHTpaLMOHHbIM Npeaen Anddy3MoHHOTO ropeHMA ra3oBbiX CMecel B BO3A4yxe CaeayeT yYnTbiBaTb
npu paspabotke MeponpuaATUA MO OobecrnevyeHnIo MoXKapoB3pbiBOOE30MNACHOCTU TEXHONOMMYECKUX MPOLLECCOB B
cooTBeTcTBUK Cc TpebosaHmammn TOCT 12.1.004 n FOCT 12.1.010.

2.21.3. CywHOCTb MeToAa OnpeaeneHns KOHLEHTPauMOHHOro npegena anddysMoHHOro ropeHuA rasosbix
cMecei B BO34yXe 3aK/1to4aeTcs B onpeaeneHnmn npesenbHo KOHLLEHTPAL MM ropioYero rasa B cMecu ¢ pasbasutenem,
Nnpwu KOTOPOW AaHHaA ra3oBas CMecb He cNocobHa K auddy3MoHHOMY ropeHuto. Mpu sTom dUKcMpyeTca npeaenbHas
CKOPOCTb NOAAYM ra3oBOM CMECH.

2.21.4. MeToa onpeaeneHua KOHUEHTPauuoHHoro npegena aAndeoysMoHHOIO ropeHua rasoBbiX CMecen B
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BO34yXe NPUMEHUM A4NA cmecel ¢ Temnepatypoi 20 - 300 °C.

2.21,2.21.1 - 2.21.4. (BBegeHbl gononHuTensHo, Mam. N 1).
3. YCN10BMA NMOXKAPOB3PbIBOBE3ONACHOCTU NMPU NCMNOJ/Ib3OBAHMWN BELLLECTB M1 MATEPUA/10B
3.1. Ans obecneyeHns MOXKapoB3pbIBOOE30MACHOCTU MPOLLECCOB NPOU3BOACTBA, NepepaboTKu, XpaHeHUs u

TPaHCNOPTUPOBAaHNA BELLECTB M MaTepuasnos HeobxoAMMO AaHHble O MOKasaTensax MoXapoB3PbliBOOMACHOCTU
BELLECTB U MaTepManoB UCMNO/b30BaTh C KoadpduumMeHTamm 6e3onacHoCTH, NpuBeAeHHbIMM B Tab. 3.

Tabnuua 3
Cnocob npeAoTBpaLLeHus PernameHTUpyeMblii Ycnosue
noapa, B3pbIBa napameTp NOapoB3pbIBO6E30MacCHOCTH
NpeaoTepalLeHne P oo P, gon < 0,9(p,—0,7R)

obpasoBaHusA roproyeit cpesbl

(Dr, Ges 21’1((013 + 017R)

Py, cos @y, ses 211U, +0,7R)
(002, Ges (002, Ges < 0’9(¢02 _0’7R)
OrpaHuyeHue FoptoyecTb BellecTsa FoptoyecTb BellecTBa (MaTepuana)
BOCNNaMEHAEMOCTHU U (maTtepwnana) He A0/1XKHa bbiTb 6oee
roproYecTv BELWEeCTB 1 pernameHTUPOBaHHOM
MaTepuanos
KU, KU, < KU
o
BCI, I BCIT, I St}zscn(3.T.)_35 C
n
PEAOTBPALLEHne W663 W6e3 < 0’ 4Wmin

obpasoBaHus B roptoyden
cpeane (MNM BHECEHUA B Hee)
MCTOYHMKOB 3aXKMUraHMsA

<0,8t,

t6e3

<0,8t,

tées

KU - KUcnopoaHbi nHaekc, % o06.;

R[/IH - AONYCTUMbIV KUCIOPOAHBIN MHAEKC NPY HOpMasibHOM TemnepaType, % 06.;

R - BOCNpOM3BOAMMOCTb MeToAa OnpeaefieHMa MOoKasaTeNa MoXKapHOM ONacHOCTU MpPW LOBEPUTENIbHOM
BEPOATHOCTU 95%;

tées - 6esonacHasa Temneparypa, °C;
thn, n - AONYyCTMMas TemnepaTypa BChblWwKK, °C;
t

scm(3.r.) - TEMNEpPaTypa BCMbIWKK B 3aKpbiToM TUre, °C;

tc - MMHUMa/IbHasA TemnepaTypa cpesbl, NPy KOTopoi HabaaaeTcs camoBo3ropaHune obpasua, °C;
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t., - Temnepartypa TaeHus, °C;
W6e3 - be3onacHan sHeprus saxkuranus, [x;
Wmin - MMHMMa/IbHan 3HepruaA 3asxkuraHmsa, [x;

P. - BepXHWIN KOHLEHTPALMOHHbIA Npeaen pacnpoCTpaHEHWA NAameHM MO CMECH roplyero BellecTBa C

-3
BO34yXoM, % 06. (- M ),
-3
®., ses - Be3onacHan KOHLEHTPaLIMA roptoyero BelecTsa, % 06. (2 M~ );

@.. - HMWKHUIA KOHLEHTPALMOHHbIA Npeaen pacnpocTpaHeHWsa NJaMeHu Mo CMeCU roproYero BeLLecTBa C

BO34yXoMm, % 06. (2 - me );
Do, - MMHMManbHOe B3pbIBOONACHOE COAEpXaHMe KUCNopoaa B roproyeit cmecu, % 06.;
Do, ces - Be3onacHas KOHLEHTPALMA KMCAOPOaa B roptodeii cmecu, % 06.;
Py - MUHMManbHaa GpaermaTUanpyioLLan KoHLeHTpauma daermatusaTtopa, % 06.;

Py, ces - 6e3onacHas pnermaTUsMpyloLLlan KOHLEHTpauua Gaermatmsatopa, % o6.

4. METOAbl ONPEAENEHNA NOKA3ATE/IEM NOXAPOB3PbIBOOMACHOCTW BELLLECTB U MATEPUA/IOB

MeTog, sKCNepMMeHTaNbHOrO OnpeaeneHns npegnodTuTeNieH U ABnfeTca 06s3aTeNlbHbIM, eCin OTCYTCTBYET
anpobupoBaHHbIA PacYETHbIN METOA, a TaKXKe eC/IM TOYHOCTb MM 06/1aCTb NPUMEHEHUSI PAacYeTHbIX METOA0B He
YO0B/IeTBOPUTENbHA.

4.1. MeTopg, IKCNEPUMEHTANIbHOIO onpeaeneHnAa rpynnbl HETOPHYUX MaTepPnanos

MeTtog He npUMeHUM ONA UCNbITaHUA CZTIOUCTbIX MaTEPUAZIOB U MaTePUNasioB C NOKPbITUAMU U O6I'IVILI,OBK3MVI.

4.1.1. AnnapaTtypa

Cxema npubopa gna onpepeneHns rpynnbl HEFOPHYMX MaTeEPMANOB NPMBELEHA Ha YepT. 1.
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1 - noacTaBKa; 2 - BbITAXKKA; 3 - TENJ0M30NALUOHHbIN CNoM
3aLWWMTHOrO 3KpaHa 1 cTabnnmsatopa; 4 - neyb;
5 - peprkaTtenib 06pasua; 6 - yCTPOMCTBO A1 ONYCKaHUA
obpasua; 7 - TepMo3/iIeKTprUecKkme npeobpasoBarteny;
8 - 3aWMTHbIN 3KPaH; 9 - 3aLNTHbBIN KOXKYX;
10 - TenNon30NALMOHHBIN MaTepuan,
11 - ctrabunnsaTop BO34YLIHOMO NOTOKA

Yeprt. 1

4.1.1.1. Meub TpybyaTOro TMMa BHYTPEHHUM AnameTpom (75 +/- 1) mm, Bbicotoi (150 +/- 1) mm, TOALWMHON

cteHku (10 +/- 1) mm, N3roToB/IeHHasA M3 OrHeynopHoOro matepuana naoTHocTbio (2800 +/- 300) Ke - M2, Tpyb6a neun
06MaTbIBAeTCA B OAMH C/AOW 3N1E€KTPUYECKOM CMNMpanbio M3 HUXPOMOBOW MNPOBOJIOKM ceyeHnemM 1 mm2 c
conpotusneHmem (19 +/- 1) Om. O6WaA TONWMHA CTEHKM C YYETOM OFHEynopHOro LemeHTa, KpenAwero
3/IEKTPUYECKYIO CMMUPanb, He A0/KHA npeBbiwatb 15 mm. Tpyby neun cnepyeT 3aKpenuTb B LEHTPE 3aLMTHOro
KOXKyxa. [pOCTPaHCTBO MeXAay TPYOOoM M KOXKYXOM 3amno/IHAKT HeCropaembiM TenIoM30AALMOHHBIM MaTepuaaom

. -3

cpefHen nnoTHocTbio (140 +/- 20) K2+ M .
4.1.1.2. 3aWUTHBIA 3KPaH BHYTpeHHUM AnameTtpom (75 +/- 1) mm K BbicoTo 50 MM C OTNOAMPOBAHHOM
BHYTPEHHE NOBEPXHOCTLIO, U3TOTOB/IEHHbIN U3 NINCTOBOW CTaNuM TOAWMHON 1 mm. CHapy»Kn 3KpaH TeNNON30ANPYIOT

. .
C/I0EM MUHEPa/bHOO BOIOKHA C TEMNN0MNPOBOAHOCTbIO (0,04 +/-0,01) Bmi - M~ - K™ npu cpepaHeit Temnepatype 20
°C. ToNWwuHa TENNIOM30/IMPYIOLLEFO CN0A - HE MeHee 25 MM.

4.1.1.3. CrabunusaTop BO3AYLWIHONO MOTOKA KOHMYEcKon ¢OopMbl, MIOTHO, BO3AYXOHEMPOHULLAEMO
npucoeanHEHHbIN K 0OCHOBaHMIO nedn. [nunHa ctabunmusatopa 500 Mm, BHYTPEHHUI BEPXHUI gnameTp (75 +/- 1) mm
N HUKHWI (10,0 +/- 0,5) mm. CTabunmnsatop M3roTasaMBaloT U3 MCTOBOWN CTa N TOALLMHON 1 MM C OTNOAUMPOBAHHOM
BHYTPEHHEW NOBEPXHOCTLIO. BepXxHioto YacTb cTabuamsatopa AAMHOM He meHee 250 MM TENNOU30/INPYIOT C BHELLHEN

CTOPOHbI CNOeM MUHEpPanbHOro BOJIOKHa C TenjaonposogHocTtbio (0,04 +/- 0,01) Bm-M_l-K_l npu cpegHemn
Temnepartype 20 °C.
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4.1.1.4. CobpaHHble BMecTe neyb, 3alUTHbIN 3KpaH U cTabunmsaTop yCTaHaBAMBAIOT Ha NOACTABKY, UMEOLLYIO
OCHOBAHME U BbITAXKY, CAYKaLLYIO A8 YMEHbLLEHUA TATU Y OCHOBaHMA KOHYCca cTabuansatopa. BbicoTa BbITAXKK - 550
MM. PaccTtosaHMe MexKay HUMKHUM KOHLLOM CTabuinsatopa U OCHOBAaHMEM NMOACTaBKM AO/IKHO COCTaBAATb HE MeHee
250 mm.

4.1.1.5. [epkatenb obpasua, M3roTOBAEHHbIW U3 }KAPOCTOMKOWM CTasibHOW MPOBOJIOKM AuameTpom 1,5 mm,
OOJIKEH UMETb LMAHApUYeckyto dopmy. OCHoBaHMEM AepXKaTens ABAAETCA CETKA M3 TOHKOW CTa/IbHOM }KapOCTOMKOM
npoBo/ioKn. Bbicota aepskatens (50 +/- 2) mm, anametp 47 mm. Jepkatenb obpasua maccou (15 +/- 2) r nogseLueH
Ha Tpy6Ke 13 HepyKaBetoLell CTasn C BHELWHUM AMAaMETPOM 6 MM U BHYTPEHHUM - 4 MM.

4.1.1.6. yCTpOVICTBO Ana onyCcKaHuA o6pa3u,a, cocroAulee U3 MeTananyeCkoro Crtep>XHa, CKonb3Auwlero no
BepTMKaI’IbHOﬁ HanpaBnmou.l,ef/'l, NO3BONIAET /1IerKO ONyCKaTb 06pa3eu, BHYTPb ne4yun 6e3 KacaHua ee CTEeHKM TaKum
06pa30N\, 4YTOObI 06pa3eu, TOYHO U HAAEXHO pacnoaarasca B reomeTpnyeCKkom UeEHTPE neyn.

4.1.1.7. TepmoanekTpuyeckne npeobpasosatesin ¢ 060/104KOM U3 HEP)KABEIOLWLEN CTaNM BHELWHUM ANAaMETPOM
1,5 MM, MaKCMManbHbIM AMAaMETPOM M30JIMPOBaAHHOIO paboyero cnasa He 6osee 0,5 Mm, cryKalme Ana U3MepeHus
TemnepaTypbl B MNeYn, Ha MNOBEPXHOCTM W BHYTPU 0Opasua wuccaesyemoro martepuana. Pabouve cnau Tpex
TEPMO3/IEKTPUYECKNX Npeobpa3oBaTeieil ycTaHaBAMBAOT C NOMOLLbHO WabaoHa Ha OAHOM FOPU30HTA/IbHOM YPOBHE,

COOTBETCTBYIOWEM CPeaHel AUHMM feun (depT. 2). TepmoaneKkTpuyeckmii npeobpasosaTesb T1, N3MepsALoLLUIA
TeMMepaTypy B Nneyu, AO/KEH BbITb YCTAHOBAEH TaKMM 06pa3om, YTO6bl pabounii cnail Haxo4uACA Ha PACCTOSHUK
(10,0 +/- 0,5) MM OT CTeHKM neuyu. PeryaMpoBKy €ro MoJIOXKEHUsA OCYLLECTBASAIOT C MOMOLLbIO HAMpaBAAOLLEHN,

MPUKPEnIeHHOM K 3alMTHOMY 3KpaHy. TepMO3NeKTpUYeckuin npeobpasosaTtesb T, , U3MepAloLLMIA TemNepaTypy Ha
MoBepxXHOCTN 06pasLLa, J0MKeH BbITb YCTaHOB/IEH TaKMM 06pa3om, YTobbl Pabounii cnai Men KOHTaKT c 06pasLom C
MOMEHTA Hayasa UCMbITaHUA U pacnonaranca MameTpasbHO NPOTUBOMO/IONKHO MOJIOKEHNIO TEPMOINEKTPUYECKOTO

npeobpasoBaTenia, M3MepPAIOLWEro TemnepaTypy B neun. TepMosnekTpruyeckunin npeobpasosaTeb T3, N3MepSALoLLUIA
TemnepaTtypy BHyTpM 06pasua, Ao/KeH bbiTb YyCTaHOBAEH TakMm obpasom, ytobbl paboumit cnait Haxoawuaca B
reomeTpuyeckom LeHTpe obpasua (ans Yyero B 06pasLe AeNatoT OTBEPCTME AMAMETPOM 2 MM).

4
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Yepr. 2

Bce HOBble TepmoO3neKTpUyeckne npeobpasoBaTenn nepes MCNOAb30BAHMEM [AO/IKHbI NoABepraTbcA
MCKYCCTBEHHOMY CTapEeHUIO AN CHUMKEHUS OTParkatoLLein cnocobHOCTH.

4.1.1.8. TpexKaHanbHbIA CAMONULLYLLMIA NPUBOP, PETUCTPUPYIOLLMIA BbIXOAHbIE CUFHANbI TEPMO3EKTPUYECKUX
npeobpasosaTtesieit C NOrPeLHOCTbI0 rpagymMpoBkM He 6onee 1 °C u obecneumBalolmii HENPEPLIBHYIO 3amnuchb
NOCTYNaoLWMX AaHHBIX C MHTepBanom He 6bonee 0,5 c. Knacc TouHocTv npubopa - He HuKe 0,5.

4.1.1.9. CekyHAOMEP C NOrPeLHOCTbIO 3mepeHus He 6onee 1 c.
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4.1.1.10. Ons HabatogeHMA 3a obpasL,om B neum 1 besonacHol paboTbl onepaTopa yCTaHAaBANBAKOT Hag, Neybto
CMOTPOBOE 3epPKa/io C TOPM30OHTa/IbHbIM YIIOM OTKJI0HeHua 30°.

4.1.1.11. Perynatop Hanpa)eHWa C BbIXOAHOM MOLLHOCTbO He meHee 1,5 KB-A, norpewHocTb paboThbl
KOTOPOro A0N1XKHa cOCTaBNATb He 6onee 1% OT HOMUHANBbHOW BE/IMYUHDI.

4.1.2. MoAroToBKa K UCMbITaHUAM

4.1.2.1. PasmewieHne npubopa A1A MCNbITaHWMIA AO0MKHO NpeaycmaTpMBaTb OTCYTCTBME BO3AENCTBMA TAMM
BO3ZyXa W3BHE, MPAMOro COJIHEYHOrO CBETa WM MCKYCCTBEHHOIO OCBELLEHWA, 3aTPYAHAIOWMX NpoBeseHue
MCNbITaHWA U HabloAeHWe 33 NaMeHeM BHYTPU Neyu.

4.1.2.2. MNepen, npoBefeHMEM WCMbITaHUIA CTabunMaMpytoT paboTy neuu, npeaBapuTesbHO BbIHYB U3 Hee
Aepatenb obpasua c ycTponNCTBOM A5 ero ONyCcKaHUA. YCTaHaBAMBAOT TEPMO3IEKTPUYECKMIA Npeobpa3oBaTesb ANA
M3MepeHnsa TemnepaTtypbl B nednm B cooTBeTcTBMM c 4.1.1.7. Perynvpya BennYMHy NOAaBaeMOro Hanps:KeHus,
HarpeBatoT NOCTEMNEeHHO NeYyb B TeyeHune 2 4 Ao Temnepatypbl (750 +/- 5) °C. YcTaHOBMBLUAsACA TemnepaTypa B Neyun He
OONXKHA N3MeHsTbcA 6onee yem Ha 2 °C B TeyeHue 10 MUH.

4.1.2.3. B cnyyasx npoBegeHMa WUCMbITaHUA B HOBOM Meyu, Npu 3aMeHe UM PEMOHTE OTAE/bHbIX Y3/10B
npubopa, HeobxoAMMO NPOBECTU TPaAAYMPOBKY MedYn MnyTem W3IMepeHuAa TemnepaTypbl CTEHKU Meyn no Tpem
BEPTUKA/IbHbIM OCAM B TOYKAX, COOTBETCTBYIOLLMX CEPeaMHE BbICOTbl CTEHKM Nevn U Ha yposHe 30 MM Bblle N HUXKE
cpenHen TOUKM C NOMOLLLbHO CKAaHUPYHOLWEro YCTPOMCTBA C TEPMO3IEKTPUYECKMM NpeobpasoBaTenem (4epT. 3). Ocoboe
BHMMaHWe cieayeT yaenatb obecneyeHnto KOHTaKTa MeXay TEPMO3/IEKTPUYECKMM NpeobpasoBaTesieM U CTEHKOM
neuyn. MonoxeHne TEePMOINEKTPUYECKOro npeobpas3oBaTenss HeMb3si U3MEHATb B TeYeHMe 5 MUH. A0 MOMEHTa
perncrTpauum temnepaTypsl.

YBeauyveno

e
H

Yeprt. 3

CpeaHee apudpmeTnyeckoe 3HaueHMe Bcex 9 3aperncTpmpoBaHHbIX TeMMepaTyp A0/IKHO cocTaBnaTh (835 +/- 10)
°C, » Takaa TemnepaTtypa AO0/IKHa NOAAEPXKMBATbCA nepesd HavyasaomM UchbITaHui. NoaobpaHHbIM Takum obpasom
PEXNUM NOAAYN HANPAXKEHUA HA HarpeBaTe /ibHbI 3N1eMEHT NOALEPKUBAIOT U B Aa/IbHENLLEM.
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4.1.2.4. Ona vcnbiTaHWIA roToBAT 5 06pasLoB Mccaeayemoro matepmana AMameTpom 45_2 MM, BbicOTOM (50 +/-
3) mm. Ecam TonlwmMHa Uccaeayemoro matepuana coctasndaet meHee 50 mm, To obpasel, HabMpPaloT U3 HECKONbKUX
cnoes, 4Tobbl 0becneuynTtb Heobxoammyto BbicoTy. Cnoun B ob6pasLe pacnonaraloT TONbKO FOPU3OHTaNbHO U MAOTHO
COeAMHAIOT MeXay cobol cTanbHOM NPOBONOKOW AMameTpom He bosee 0,5 mm. Chom B 0b6pasLe pacnonaraloT TakMm
obpasom, YTobbl paboumnin cna TEPMO3/EKTPUYECKOTO NpeobpasoBaTesia, YCTAaHOBNEHHOro B cepegnHe obpasua,
HaxoAMNCA BHYTPM CNOA MaTepuana, a He Ha rpaHuLe pasaena cnoes.

O6pa3u,b| AO0J/1XKHbI XapaKTepn3oBaTb cpeaHune CBOWCTBA ncecnegyemoro martepuana.

4.1.2.5. B BepxHel 4acTm obpasua AenatT OCeBOE OTBEPCTME AMAaMETPoOM 2 MM ANA pas3melleHua
TepMO3JieKTpuyeckoro npeobpasosartena. Mepes ncnbiTaHMeM 06pa3Libl BbIAEPKMBAIOT B CYLIMAbBHOM WKady npwm
Temnepatype (60 +/- 6) °C B TeueHune 20 - 24 4 ¢ NOCNEAYIOWMM OXNAXKAEHMEM UX A0 TEMMEPaTYpPbl OKpyMKatoLien
cpeabl. [lonycKkaeTca KOHAMUMOHMPOBaHMe 06pa3LLoB B COOTBETCTBMU € TpeboBaHMaMK HT/ Ha maTepuan.

4.1.2.6. MNocne KOHANUMOHMPOBAHUA oNpeaensaoT Maccy KaxKaoro obpasua ¢ norpewHocTblo He 6onee +/- 0,1

4.1.3. lpoBeaeHMe UCnbITaHUN
4.1.3.1. Ctabunusupytot paboTy neum cornacHo 4.1.2.2.

4.1.3.2. MoaroTtoBAeHHbIA K WUCNbITaHUO o06paseL, NOMeWalT B  Aep)kaTenb, KpenaT K Hemy
TepPMO3/IeKTpHUYEcKmne npeobpasoBatenn cornacHo 4.1.1.7, nocne 4yero geprkatenb ¢ obpasyom 6e3 Kakux-nnbo
TONYKOB OMYCKAlOT B NeYyb 33 Bpema He 6onee 5 c. BKAtoYaloT ceKyHAOMep Cpasy Ke nocae BBEAEHUA UCMbITYEMOTO
obpasua B neysb.

4.1.3.3. B TeueHue Bcero MCMbiTaHWA MOKA3aHWUA TEPMOITEKTPUYECKUX NpeobpasoBaTtenei, U3MepsoLmx
TemnepaTtypy neyu u obpasua, L0NXKHbI PETUCTPUPOBATLCA CAMOMULLYLLMM NPUOBOPOM.

4.1.3.4. Bpema wucnbiTaHWA, Kak npasmno, coctasadet 30 mMuH. 3a 3TO BpemA LOCTUrAaeTCcA KOHeyHoe
TemnepaTypHOe paBHOBECKE, PETUCTPUPYEMOE TEPMO3IEKTPUYECKMMM Npeobpa3oBaTenaMmm B neun, BHyTpM obpasya
M Ha ero NOBEPXHOCTU, pasnyme Mexay NOKa3aHUAMM KOTOPbIX HE A0/MKHO npeBbiwaTth 2 °C B TeyeHMe nocaeaHnx
10 MuH. B cnyyae, ecnm TemnepatypHoe paBHOBECME He AO0CTUTHYTO 33 30 MWH, TO HEOBXOAMMO MPOAO/KMUTb
MCMbITaHMe A0 MOMEHTa [OCTUXKEHMA KOHEYHOro TemrnepaTypHOro paBHOBECUA, MNpPOBepAA MNOKa3aHuA
TEPMO3/IEKTPUYECKUX NpeobpasosaTtesniell ¢ MHTEPBAOM 5 MUH. Mpu AOCTUXKEHUMM TeMMepaTypHOro paBHOBECUS
MCNbITaHME MPEKPALLAOT MO OKOHYAHWW MOC/NeAHEero 5-MUHYTHOroO MHTepBana; GUKCUPYIOT MPOAO/IKUTENbHOCTb
NCNbITaHKUA.

MpumeyaHue. YCTaHaBAMBAs KPUTEPUM OLLEHKM pPaBHOBECUA, HEOobXoAMMO Yy4uUTbIBaTb, YTO MNOKa3aHMA
TEPMO3/IEKTPUYECKOro npeobpasoBaTens, YCTaHOBAEHHOro B cepeauHe o06pasua, Bcerga AO/KHbl OblTb HUXKe
NMOKasaHW TEPMO3IEKTPUYECKOTO NpeobpasoBaTesia B NeYn.

4.1.3.5. O6pasel, M3BAEKAIOT M3 MeYN U MOCAE ero OXNaxAeHWa A0 TemnepaTypbl OKpyKalwuwen cpeabl
B3BELUMBAIOT (C yYEeTOM OTXO40B, KOTOpble OTAENMAUCL OT 06pasua M ynanu BHU3 B Npouecce UCMbITaHWUA AKX nocne
€ro OKOHYaHusA).

4.1.3.6. VicnbiTaHUIO Noa/iexKaT BCe NATb NOArOTOBAEHHbIX 06pa3LLoB. B npoToKone oTparkatoT Bce HabatoaeHus,
Kacatolpmeca nosegeHMA Kaxkaoro obpasua B npouecce MCMbITaHUA; OTMEYaloT BCe C/lydan BOCMAaMeHeHMA AN
Kaxkgoro obpasua v GUKCUPYHOT UX NPOAO/IKUTENbHOCTD.

BocnnameHeHne cymtatoT yCTOf/JI‘-IVIBbIM Mpn HaaAn4ynm naameHun B neyum, BO3SHUKLWEM MNMPU ropeHnmn o6pasu,a n
npogosKatowemca 10 c n 6onee.

4.1.4. OueHKa pe3ynbTaToB

4.1.4.1. BbluncnatoT pasHuuy (At) MeXAY MaKCMMaJIbHOM M KOHEYHOM TemnepaTypamu Mo MOKa3aHUAM
TEPMO3/IEKTPUYECKMX NpeobpasoBaTenein B Neym, Ha NOBEPXHOCTU M BHYTPU Kaxkaoro obpasua.
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4.1.4.2. T1o NONYYEHHbIM 3HAYEHUAM At Karkaoro obpasua BblUMCAAOT cpefHeapudmeTnyeckoe (Atcpedﬂ.)
M3MEHeHMA TEMMNEPATYPbI B NMEYM, Ha NOBEPXHOCTM 1 BHYTPU 06pasLia No pe3yabTaTam UCMbITAHUN NATU 06pa3LLOB.

4.1.4.3. Ha ocHoBe AaHHbIX NO onpeaeneHno NoTepy Macchl Kaxaoro o6pasya (B NpoLEeHTHOM OTHOLLIEHUU K
nepBoOHaYaNbHOM Macce 06pasLia) BbIYMCAAIOT cpesHeapudmeTuyeckoe 3HaYeHne NoTepu Macchbl NATM 06pasLos.

4.1.4.4. Ha ocHOBe pAaHHbIX MO onpegenieHnt0 NPOLO/IKUTE/IbHOCTU TOPEHUA KaXKAoro o6pa3u,a BbIYNCNAIOT
cpep,HeapMd)N\equeCKyro NPOAONTKUTENBbHOCTb FOPeEHNA NO PeE3Y/ZIbTAaTaM UCNbITAHUA NATU o6pa3u,03.

4.1.4.5. MaTepwuan OTHOCAT K rpynne Heropo4vmx, ecnm cobnogeHbl caeaytolmne ycaoBus:

cpeaHeapudmeTnyecKoe U3MEHEeHWe TemnepaTypbl B Neyn, Ha NOBEPXHOCTU M BHYTPY 0bpasLa He npesbillaeT
50 °C;

cpegHeapudmMeTMyeckoe 3HayeHMe noTepyn Maccbl ANs NATM 06pasuoB He npesbiwaeT 50% oT ux cpegHero
3HaYeHuA NepBoHaYaNbHOW MAcCbl NOCAE KOHANUMOHNPOBAHUSA;

cpegHeapMdmeTMyecKkoe 3HauYeHne NPoAO/IKUTENbHOCTM YCTOMYMBOrO ropeHms NaTM obpasLos He NpeBblluaeT
10 c. PesynbTatbl MCMbITaHMI  NATM  06pasuoOB, B  KOTOPbIX  MPOAO/IKMUTENbHOCTL  YCTOMYMBOrO
ropeHua coctaenneT meHee 10 ¢, NPMHUMAIOT PABHbIMM HYIO.

4.1.4.6. YcnoBua n pesynbTaTbl UCMbITAHUA PErnUCTPUPYIOT B MPOTOKOoAe, popma KOTOporo npuseneHa B
MpunoxkeHuun 1.

4.1.5. TpeboBaHuMAa 6e3onacHocTU

Mpubop ana onpeneneHus rpynnbl HErOPOYMX MATEPUANOB CleAyeT YCTaHaBAMBATb B BbITAXKHOM LWKady.
Pabouyee mecto onepatopa [A0/KHO YAOBAETBOPATb TpeboBaHMAM 3nekTpobesonacHoctn no FOCT 12.1.019 wu
CaHUTapHO-TUrMeHmn4Yecknum TpebosaHmnam no MOCT 12.1.005.

4.2. KocBeHHoe onpegeneHune rpynnbl ropto4yect rasos u“ )KMLI,KOCTeﬁ no Apyrum 3sKCnepumeHTaibHO
onpegeneHHbIM NoKasaTeiaAM ﬂO)-KapOB3prBOGE3OI‘IaCHOCTM

4.2.1.a3bl

Mpy HaAWMuMKU KOHUEHTPAUMOHHbIX NpeaesnoB pacnpocTpPaHeHMA MNaMeHM ra3 OTHOCAT K FOpoyYmMm; npu
OTCYTCTBUU KOHUEHTPaUNOHHbIX npeanenos pacnpoCcTpaHeHnA naameHum n Han4nm TeEMMNepPaATypbI
camosBocCniameHeHunA ra3 OTHOCAT K TPYAHOTOpPHOYNM; npu OTCYyTCTBUU KOHL,EHTPAaUNOHHbIX npeaenos
PacCNpPoOCTPpaHEHNA N1aMeHN N TeEMNEPATYPbl CaMOBOCM/1TaMEHEHNA a3 OTHOCAT K HETOPHOYNM.

4.2.2. nakoctum

Mpyv HanuumMmM TemnepaTypbl BOCMAMEHEHUA KUAKOCTb OTHOCAT K TOPIOYMM; MPWU OTCYTCTBUM TemnepaTypbl
BOCM/IAMEHEHMA W HA/NM4YUW TemnepaTypbl CaMOBOCMIAMEHEHUA XUAKOCTb OTHOCAT K TpygHoroptoumm. Mpu
OTCYTCTBMM TEMMEPaATyp BCMbIWKM, BOCNAaMEHEHMA, CAMOBOCM/IAMEHEHMUA, TEMMNEPATYPHbIX N KOHLEHTPALMOHHbIX
npeaenos pacnpocTpaHeHUs NAaMeHN KUAKOCTb OTHOCAT K Fpynne HEroptoYmx.

MNpumeHeHMe Ha o06pOBOAbHOM OCcHOBE NyHKTa 4.3 obecneunBaeT cobatoaeHne TpeboBaHmin PegepanbHOro 3aKoHa
0T 22.07.2008 N 123-®3 "TexHuuyeckuii pernameHT o TpeboBaHmax noxapHow 6esonacHoctn" (Mpukas PocctaHaapTa
o7 16.04.2014 N 474).

MNMpumeHeHMe Ha f06pOBONBbHON OCHOBE NyHKTa 4.3 obecneunsaeT cobatoaeHme TpeboBaHMii PegepasbHOro 3aKoHa
oT 22.07.2008 N 123-®3 "TexHW4yeckuii pernameHT O TpeboBaHMAX MOXapHoi 6esonacHoctn" (Mpukas

PoctexperynmposaHus ot 30.04.2009 N 1573).

4.3. MeTo4 3KCNepMMEHTANbHOIO onpeaeneHUs rpynnbl TPYAHOrOPHOUYMX W FOPHOYMX TBEPAbIX BELLecTB M
mMmaTtepuranos
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MeToa NPUMEHAIT AA OUEHKU ropHYecT HemMeTaNIMYeckux MaTepuanos, CoAepskallMx B CBOEM cocCTaBe
b6onee 3% macc. opraHuMYeckux BelecTB. MeTog He NPUMEHUM AONA UCMNbITaHWUA MaATepUasnoB, WMMEKLLMX
O[HOCTOPOHHEE OrHe3alLUTHOE WK Heroployee NokpbiThe. Oaa CTPOUTENbHBIX MaTEPMAsIOB 3aK/lOYEeHUE O rpynne
roploYecTy AeNaloT Mo pesyabTaTam UCMbITaHWUA.

4.3.1. Annapatypa

4.3.1.1. Npubop OTM (4epT. 4) COCTOUT U3 KEpaMUYECKON peaKLMOHHOW Kamepbl NPSAMOYronbHOn ¢Gpopmbl
BblcOTON (295 +/- 2) MM M UMeloWeHn B CEYEHUM KBaapaT CO CTOPOHOW (88 +/- 2) mMm, ycTaHOBAEHHOW Ha
METaINYECKYIO NOACTABKY; ra30BOMN ropenku BHyTpeHHUM guameTpom (7,0 +/- 0,1) mm; mexaHusma Beoga obpasua
C pepratenem, OUKCUMPYIOWMM MONOXKEHME obpasua B LEHTPE PEaKUMOHHOW Kamepbl; 30HTa C PYKOATKOW,
YCTaHOB/IEHHOIO COOCHO Ha BEPXHIOK KPOMKY peaKLMOHHOM Kamepbl, U CMOTPOBOrO 3epKana aAna HabaoaeHua 3a
06pasLOM B peakLMOHHOWN Kamepe.

7
8
7
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2 \
AN
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1 - ropenka; 2 - peakUMOHHasA Kamepa;
3 - mexaHn3m BBoAa 06pasua; 4 - obpasel;
5, 6 - oep:*kaTenm obpasua; 7 - 3epKano;
8 - TepPMO3/IEKTPUYECKM NpeobpasoBaTesb; 9 - 30HT

YepT. 4

4.3.1.2. [na nsmepeHuns TemnepaTtypbl ra3006pasHbiX NPOAYKTOB rOpeHMsA UCMOb3YIOT TePMO3IEKTPUYECKUI
npeobpasoBaTenb AMameTpom 3nekTpogos 0,5 mMm, paboumit cnai KOTOPOro pacnosiaratoT B LEHTPe 30HTa Ha
PacCTosAHMM 15 MM OT €ro BEpXHei KPOMKM.

4.3.1.3. Peructpupytowmii Temnepatypy npmbop ¢ AnanasoHom namepeHunsa ot 0 go 800 °C, Knacc TOYHOCTU He
HuxKe 0,5.

4.3.1.4. CekyHAOMEP C MOrpeLHoOCTbi0 n3mepeHus He 6onee 1 c.

4.3.1.5. Becbl nabopaTopHbie ¢ Hanbonblwmm npegenom e3gewmsaHma 500 r, NOrPeLHOCTbI0 U3MEPEHNS He
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6onee0,1r.
4.3.2. MoAroToBKa K UCMbITaHUAM

4.3.2.1. lna ucnbiTaHUA roTOBAT TpM obpasua maTtepuana aanHon (60 +/- 1) mm, Bbicotol (150 +/- 3) mm u
baKTUYeCKoM TONWMHOM, HO He 6onee 30 MM. N5 CbINy4YMX BELLECTB FOTOBAT TPU KOP3MHOUYKM NPSAMOYTroNbHOM GopMbl
AnvHoi (60 +/- 1) mm, winpuroi (10 +/- 1) mm, BbicoTol (150 +/- 3) Mmm, B KoTopble nomewatoT (90 +/- 1) cm3 BewlecTsa.
KOp3MHOYKM A0/13KHbI ObITb BbINMO/IHEHbI U3 CETKU C pa3amepamu aueek He bonee 1,0 Mm; MaTepmnan CeTKU - MPOBOJIOKA
M3 XapocToinKon ctanm gnameTtpom 0,55 mm. MaTepuanbl, cnocobHble NpU HarpeBaHUKU MAABUTbLCA, MOMELLAIOT B
MELLIOYKU MPAMOYroabHOM GopmMbl AANHON (65 +/- 1) mm, wnpuHoi (10 +/- 1) mm, BbicoToi (160 +/- 1) mm. MeLoykm
OEeNnatT U3 CTeKNOTKaHu ToawmHon 0,10- 0,15 mm, WBbl CLUMBAKOT HETOPHYUMMU HUTKAMU UIU METANI/IMYECKUMMU
CKpenkamm.

4.3.2.2. MoarotoB/ieHHble 06pasLbl BbIAEPKUBAKOT B BEHTUIMPYEMOM CYLLMU/IbHOM WKady npu Temnepatype (60
+/- 5) °C He meHee 20 4, 3aTem OXxNaxAaloT A0 TEMMeEPaTypbl OKPyXaloLWen cpeabl, He BblIHUMasa Ux M3 wWwkKada.
JonycKaeTtca KOHANLMOHUPOBaHME 06pa3L,0B B COOTBETCTBUM C TPEOOBAHUAMM TEXHUYECKUX YCIOBUX Ha MaTepuan.

4.3.2.3. Nocne KOHAMLMOHUPOBAHWA 06pa3Libl B3BELIMBAIOT C NOrpelHocTbio He 6onee +/- 0,1 r. Cbinyune
BELLEeCTBa B3BELIMBAIOT BMECTe C KOP3MHOYKaMM, a naasswmeca - ¢ mewo4ykamu. Obpasubl ogHOro matepuana
(BewiecTBa) He AOMKHbBI OT/IMYATLCA NO Macce bonee yem Ha 2%.

4.3.2.4. BHYTPEHHIOIO MOBEPXHOCTb PEaKLUMOHHOM Kamepbl nepes UCMbITaHMEM MOKPbIBAOT ABYMA CAOAMM
aNtoMMHUEBOW GONbIY TOAWMHON He Bonee 0,2 MM, KOTOPYHO NO Mepe NPOropPaHUA UK 3arpA3HEHUA NPOAYKTaMM
ropeHus 3aMeHs 0T Ha HOBY!O.

4.3.2.5. MpurogHoCTb YCTAaHOBKM K paboTe MpoBepAT MO CTaHZapTHOMY o0bpasuy - ApeBecuHe r1yboKom
MPOMNWUTKKM, NOTEPS MAcCbl KOTOPOro NOcC/e UCMbITaHMA AOMKHA cocTasnAaTth (20,6 +/- 1,4)%. CTaHaapTHble 06pasubl
nsrotasamnsatoT cornacHo FOCT 16363 (n. 2).

4.3.3. NpoBeaeHne UCNbITaHWUM

4.3.3.1. Obpasel, nccreayemoro matepuana 3akpensatoT B AepKaTtese n npu nomowm wabsoHa npoBepatoT
nonokeHne obpasLa OTHOCUTENIbHO ero BEPTUKA/IbHOM OCK.

4.3.3.2. BKatoyatoT npubop ans perncrpauum TemnepaTtypbl, 3aXKMratoT ra3oByto ropesiky U peryanpyroT pacxos,
rasa Tak, YTobbl KOHTpOAMpPYEMaA B TeyeHne 3 MUH TemnepaTypa rasoobpasHbiX NPOAYKTOB ropeHns coctasnsna (200
+/-5) °C.

4.3.3.3. lepskatenb c 06pa3Lom BBOAAT B Kamepy 3a Bpemsa He 6oee 5 ¢ u ncnbITbiBatoT B TedeHue (300 +/- 2)
C UM A0 AOCTUNKEHUA MaKCMMa/IbHOM TeMNEPaTYPbl OTXOAALLMX ra3006pa3HbIX MPOAYKTOB roOpeHMA MmaTepuana, npu
3TOM PErncTpupyoT BpemMs ee AOCTUKEHMUA.

Ecnav npu ncnbITaHMM MaKcumanbHasa TemnepaTtypa He npesbiwaeT 260 °C, To NPOoA0KNTEIbHOCTb UCMbITAHMSA
cocrasnfaet (300 +/- 2) c. Nocne yero ropesnKy BbikAoYaoT. O6pasel, BblAEPKMBAIOT B KaMepe A0 NOJIHOIO OCTbIBaHMA
(komHaTHOM TemnepaTypbl). OCTbIBWIKUI 06pa3eL, N3BNEKAOT U3 Kamepbl U B3BELIMBAIOT.

EcAn npu McnbITaHMM MaKcMmanbHasa TemnepaTypa npesbicuna 260 °C, TO NPOAOC/NKUTENbHOCTb UCMbITaHUA
onpeaenseTca BpeMeHem AOCTUKEHUA MaKCMMa ibHOM TemnepaTypbl. [Opesiky BbiKNto4YatoT, 0bpasel, N3BneKatoT U3
Kamepbl 1 Noc/ie 0CTbiIBaHWNA B3BELINBAIOT.

4.3.3.4. Nocne nonyveHns aaHHbIX No 4.3.3.3 NpoBOAAT ABa aHA/IOTMUYHbIX UCMbITAHUA C HOBbIMU 0BpasLAMM.

4.3.3.5. Mocne Kaxaoro UCMbITaHWS HEOBXOAMMO OUYUCTUTBL OT CaxkM Pabounii cnail TEPMO3NEKTPUYECKOTO
npeobpasosarens.

4.3.4. OueHKa pe3ybTaToB
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4.3.4.1. MaKcmanbHOeE NpupalleHne TeMnepaTypbl (Atmax ) BbIMUCAAIOT N0 dopmyne
Atmax = tmax - t0 ’ (1)
roe tmax - MaKCMMaJ/ibHan TemnepaTtypa ra3oobpasHbIX NPOAYKTOB rOpeHUs uccaegyemoro matepuana, °C;

to - Haya/ibHaA TemnepaTypa UcnbiTaHusA, pasHaa 200 °C.
4.3.4.2. MoTepto maccbl 06pasua ( AM ) B npoueHTax BbIYMCARAIOT M0 dopmysie

m —m
Am=——=%.100
m ,(2)

H

roe mH - Macca o6pa3u,a A0 NUCNbiTaHnA, T;
mx - Macca 06pa3u,a nocne ncnbiTaHumAa, r.

4.3.4.3. Mo 3Ha4YeHMIO MaKCMMaNbHOTO NPUPALLEHMA TEMMNEPATYPbI Atmax n notepe maccol A matepuansi
KnaccuoduympytoT:

TpyAaHoroptouue - Atmax <60°Cn Am < 60%;
roptoune - Al >= 60 °Cun Am >= 60%.

Foptoumne maTepuanbl NOAPA3AENA0T B 3aBUCUMOCTY OT BpeMeHw ( ¢ ) JoCTvxeHns toax Ha:

TpyAHOBOCNNAaMeHAeMble - ¢ >4 MUH;
cpefHeli BocnaameHaemocTn - 0,5 <= T <=4 mun;

nerkosocniameHsemble - ¢ < 0,5 MUH.

Mpwn KﬂaCCVId)MKaLI,MM maTepnanos, NPOMNUTaHHbIX HEropryYnmm CoCtaBamMm WUIN C HAHECEHHbIMM Ha HUX

OrHe3alWnTHbIMU NOKPbLITUAMWN, NCNOJIb3YHOT TO/IbKO NMOKa3aTe /b AtmaX .

4.3.4.4. Echv no pesynbTaTam WCNbITaHWA Tpex o6pasLoB B 04HOM M3 HUX 6yaeT npesbiweHo Awoboe M3
KNacCUOUKALMOHHBIX 3HAYEHUI B YCTaHaBAMBAEMOW rpynne ropioYectv, To NPOBOAAT AONOAHUTE/NbHbIE UCTbITAHNA
Ha Tpex obpa3uax. EcM B ONONHUTENbHbIX UCMNbITaHWAX ByAeT NPeBbILEHO 04HO U3 K1ACCUPUKALMOHHBIX 3HAYEHUH,
TO MaTepuan oTHOCAT K 6anKalwen (bonee onacHoM) No roptoyecTu rpynne.

4.3.4.5. YcnoBua n pesynbTaTbl UCMbITAHUIA PErUCTPUPYIOT B MPOTOKO/E, dopma KOTOporo npuvsedeHa B
MpunoxerHun 1.

4.3.5. TpeboBaHuMa 6e3onacHoCcTH

Mpubop OTM ycTaHaBAMBAOT B BbITAXKHOM LWKady, B CBOOOAHOM MpPOEMe KOTOPOro CKOPOCTb ABUMEHWA

-1
BOo3Ayxa He bonee 1,5 M:C . Paboyee mecTto onepatopa AO/KHO YAOBAETBOPATb CAHUTAPHO-TUTMEHUYECKUM
TpeboBaHuam no NOCT 12.1.005.

4.4, MeTop, sKCNepuMeHTaNbHOMo onpeaeneHna TemnepaTypbl BCNbIWKM )KMAKOCTGVI B 3aKpPbITOM TUTN1E

MeTogn peanusyetca B Anana3oHe TemnepaTyp oT muHyc 15 go 360 °C M He NpMMeHUM JAA UCNbITaHMA
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NoNIMMEPU3YIOLLMXCA MPU HarpeBaHUm, IMAPOAN3YIOLMXCA U BbICTPO OKUCAAIOLLMXCA KULKOCTEN.
4.4.1. Annapatypa

Mpubop ana onpeaeneHUa TemnepaTypbl BCbIWKM B 3aKPbITOM TUFE AO/XKEH BKAOYaTb B cebs cneaytowme
3/1EMEHTbI.

4.4.1.1. Turenb (4ept. 5) Bbicoton (55,9 +/- 0,1) MM, BHYTPeHHUM AnameTpom 50,8 MM, BbIMOSIHEHHbINA U3
KOPPO3MOHHOCTOMKOrO MeTas1a, UMeeT yKasaTe b YPOBHA 3aN0NHEeHUA Ha r1ybuHe 21,8 MM OT BEPXHErO Kpas TUMAA.
Turenb cHab»KeH XOPOLLO NPUrHAHHOM KPbILWKOW C MELLIAIKOM, OTKPbIBAIOLLLENCA 3aC/IOHKOM M 3aXKUTatoLLEen ropesiko.
MCTOYHMKOM NaMeHM B ropesike MOXKeT BbITb 1H060M roproYmii ras (40MNycKaeTca MCNob30BaHME APYTMX UCTOYHUKOB
nAaMeHu, y40BAeTBOpAOWMX TpeboBaHMAM 4.4.2.4).
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1 - 3a)KuratouLan ropesnka; 2 - 3ac/0HKa; 3 - TepmomeTp;
4 - NPYXUHHbINA MeXaHn3Mm; 5 - KpbILWKa; 6 - MeLwankKa;
7 - Turenb; 8 - WTUGT-GUKCATOP KPbILWKK

YepT. 5

4.4.1.2. Bo3gywHana baHAa g4na HarpeBaHUs TUMIA C UCCNeayeMOM XKUAKOCTbIO.

MpumeyaHme. HarpeBaHue TUIAA C BA3KOW XMAKOCTbIO TUMa /1AaKOB, KPaCcoK, amaneit, HeGTAHbIX U aHaN0TMYHbIX
NPOAYKTOB (4anee - 1aKOB) MOMHO MPOBOAUTbL B KUAKOCTHOW 6GaHe A0CTaTOYHOM Ten10eMKOCTWU, NO3BOJAIOLLIEN
perysMpoBaTb CKOPOCTb HarpeBa B 3aA4aHHOM pexkume. [lonyckaeTca MCnonb30BaTb aBTOMaTUUYECKMe annapaThbl As
onpegeneHus TemnepaTypbl BCMbIWKW, KOTOPble MNO3BONSET 3KOHOMUTb BPEMA 3KCMEepUMMEHTa, WMCNo/b30BaTb
MeHbLUME KOoAMYyecTBa Npob u obnagatoT APYrMMU XapaKTEPUCTUKAaMK, OMPaBAbIBAOWMMM UX nNpumeHeHue. Mpwu
MCNO/Ib30BaHMM aBTOMATUYECKMX anmnapaTtoB HEOOXOAMMO CTPOro cob/ioaaTh BCE MHCTPYKLUMU U3TOTOBUTENS.

B cnopHbIx cayyanx TemnepaTypy BCMbIWKK CieayeT onpenenatb BPyYHyLo.

4.4.1.3. TepmomeTpbl TMnoB TH 1-1, TH 1-2, TH-6 no FOCT 400 c geneHnem wkanbl He 6onee 1 °C unum apyrue
NU3MepuTenn TeMnepaTypbl C NOrPeLIHOCTbIO He 6oee yKa3aHHOM.

4.4.1.4. CeKyHAOMEP C NOrPeLIHOCTbIO He 6onee 1 ¢ ANA KOHTPOAA CKOPOCTU HarpeBaHUA XKULKOCTH.
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4.4.2. MoAarotoBKa K UCNbITaHUAM
4.4.2.1. YcTaHaB/AMBAOT COOTBETCTBUE UCCAEAYEMON KUAKOCTU NACNOPTHLIM AaHHbIM.

4.4.2.2. ObpaseL, *KMAKOCTM, UMEIOLLEN TemnepaTypy BCMbIWKM HUKe 50 °C, oxnaxkaalT A0 TemnepaTypbl,
KOTOpas He MeHee Yem Ha 17 °C HWKe nNpeagnosiaraeMoit TemnepaTtypbl BCnbiwKU. O6pasLbl BAZKMX KUAKOCTEN Nepes,
MCMbITAHMEM HArpeBatoT A0 AOCTAaTOYHOMN TEKYYeCTH.

4.4.2.3. Niccneayemyto XXMAKOCTb HAZIMBALOT B YUCTbIM CyXOM TUre/ib 0 METKU, He A0MNyCcKaa CMayMBaHUA CTEHOK
TUINA Bblle YKAa3aHHOW METKMU.

4.4.2.4. Tvrenb 3aKpbiBAlOT KPbIWKOM M YCTaHAB/AMBAIOT B HarpeBaTeNbHylo 6aHIO, BCTaBAAIOT TEPMOMETP U
3aXKMTaloT ropesky, peryimpya niama Tak, 4tobbl oHo umeno ¢opmy wapa gnameTtpom (4,0 +/- 0,5) mm.

MpumeyaHre. TemnepaTtypy KMAKOCTHOM 6OaHM npu onpegeneHnn TemnepaTypbl BCMbIWKW  J1TAKOB
yCTaHaB/AMBAOT MPUMMEPHO Ha 5 °C HUXKe npeanosiaraeMoi TemnepaTypbl BCMbILKK.

4.4.2.5. NpurogHocTb annapaTta K paboTe npoBepAlT NO CTaHAAPTHbIM obpasuam FCO 4088-87-4092-87,
3HaYeHUs TeMmnepaTypbl BCMbILWKU KOTOPbIX NpuBeaeHbl B Tabn. 4.

Tabnnua 4
MHAEeKC n Homep CTaHZapPTHOrO TemnepaTypa BcnbLIKi, °C A6CO}'IIOTHaFIDI'IOFpeUJHOCTb,
obpasua 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. NpoBeaeHne UCnbiTaHU

o -1
4.4.3.1. BKAo4aloT nepemelumBatollee ycTpoicTso, obecneumsan YactoTy BpalieHuns oT 1,5 0o 2,0 ¢ ~. Mpu
WCMNbITAHUWN TAKOB OrPaHUYEHMIM HA YacTOTy BPALLEHMA MELLAJIKU He BBOAAT.

4.4.3.2. BkaoyatoT oborpes npubopa 1 HarpesBatoT UCCAEAYEMYIO UAKOCTb CO CKOPOCTbIO 5 -6 °C/muH. Mpu
MCMbITAHUM NIAaKOB CKOPOCTb HArpeBaHMA A[0/KHA cocTaBaaTb He 6onee 1 °C 3a 3 MuH. [pyM MCNOAb30BAHUK
MOKOCTHOM BaHW HarpeBaHMe BeayT C TaKOW CKOPOCTbIO, YTOObI pasHULLA MeXay TemnepaTypamm }KUAKOCTU B baHe
n nccneayemoro obpasua B 3aKpbITOM TUre He npesbiwana 2 °C.

4.4.3.3. UcnbITaHWe Ha BCMbILWKY HAaYMHAOT NPOBOAMTL NPU AOCTUKEHUM TemnepaTypbl o6pasua Ha 17 °C Huxke
npegnonaraemoin TemnepaTypbl BCAbIWKW W MOBTOPAKOT Yepe3 Kaxablin 1 °C noBblWeHMA TemnepaTypbl Ans
XKUMAKOCTEN ¢ TemnepaTypolt BCnbiwKnM Ao 104 °C n yepes Kaxable 2 °C - 4na *KUAKOCTEN € TeMnepaTypoi BCMbILWKM
6onee 104 °C.

McnbiTaHWe Ha BCMbIWKY AR 1AKOB HAaYMHAIOT NPoBOAWTL 3a 5 °C 40 Npeanonaraemoi TemnepaTtypbl BCbIWKK
M NOBTOPAIOT Yepes Kaxapble 0,5 °C noBbIWeHMA TemnepaTypbl.

4434, B MOMEHT WCNbITAHMA HA BCMbIWKY NepemelwnBaHne npexkpawatot. [MOBOPOTOM MPYHKMHHOIO
MeXaHM3Ma OTKPbIBAOT 3aC/IOHKY Ha KPbIWKE M OMNYCKAKT NJAamA ropesikm BHYTpPb TMraa 3a Bpema 0,5 ¢, octasnatoT
ropesiky B HUXHemM nonoxeHmn 1 ¢ u 6biCTPO BO3BpaLLAOT B UCXOAHOE MoJsioxKeHue. CneaaT 3a NaameHem npu
OTKPbIBAaHUM U 3aKPbIBaHUM 3aC/IOHKW.

4.4.3.5. 3a TemnepaTypy BCMbIWKW NPUHMMAIOT MOKa3aHMA TepMoOMeTpa B MOMEHT MOABAEHWA NepBOro
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niaameHu Hag NOBEPXHOCTLHIO MKUAKOCTU. BCbIWKY NapoB UcCaesyeMon KUAKOCTU HaL NOBEPXHOCTbIO KPbILWKN TUTAA
He yuuTbiBaloT. McnbiTaHMe Ha BCMbIWKY (B CAyvae ee OTCYTCTBMA) NpeKpallaloT Npu AOCTUNKEHUU TemnepaTypbl
KUNEHUA UCCIeayeMOM KUAKOCTU.

4.4.3.6. Echv nnama ropenkun noracio B MOMEHT OTKPbIBaAaHUA KPbIWKW, PE3YNbTAT 3TOr0 onpeaeneHna He
Y4YUTbIBAIOT.

4.4.3.7. EcAn UCNbITAaHWUIO NOABEPralOT KUAKOCTb C HEM3BECTHOM TeMNnepaTypoit BCMbIWKKM, TO NPOBOAAT
npegBaputenoHoe onpeaenenve no 4.4.2.3-4.4.3.6. OT0T pe3ynbTaT HE YYUTbIBAIOT, €CAM PACXOXKAEHME MEXAY
npeABapuUTeNbHbIM U NOCeAYOWNM UCNbITAaHWEM NpeBbILaeT BEIMUYMHY, YKa3aHHY0 B 4.4.4.2.

MpumeyaHue. [na nakos, coAeprKallmMx NeTyynme KOMMOHEHTbI, oblliee Bpemsa WUCMNbITAaHUS He L01KHO
npesbiwaTb 1 4.

4.4.4. OueHKa pe3ybTaToB

4.4.4.1. 3a TemnepaTypy BCMbIWKM UCCNEAYEMON HUAKOCTU NPUHUMAIOT cpedHeapudmeTnieckoe 3HaYeHne
TEMMepaTyp BCMbIWKK, MNOJYYEHHbIX HA ABYX 06pa3uax Npu UCMbITAHWUKW IAKOB U Ha Tpex 06pasLax Npu UcnbiTaHUK

OPYrUX XUAKOCTEN, C MONpaBKoli Ha aTmochepHoe gasneHue. MNonpaBky (At) Ha aTmocdepHoe pasneHne B °C
BblYMCAAIOT No dopmyne

At=0,27(101,3-p,) (3)

roe P, - atmocdepHoe pasnenme, kla.

4.4.4.2. CXoANMOCTb 1 BOCMPOMU3BOAMMOCTb METOAa He A0/IXKHA NPEeBbILaTh 3HAYEHUIM, YKa3aHHbIX B Tab. 5.

Tabnuua 5
°C
Temneparypa JonycKkaemble pacxoXxgeHusa
Bewectso
BCMbIWKA CXOAMMOCTb BOCNPOM3BOAMMOCTb

Xummnyeckue opraHuveckme Ao 104 20 3
BELeCcTBa U HedTenpoayKTbI Cs. 104 55 8,0

J1akun, Kpacku, amann v ) 20 3,0
QHaNOrN4YHbIe NPOAYKTbI ’ '

4.4.4.3. YcnoBua M pesynbTaTbl UCMbITAHUIA PErnCTPUPYIOT B MPOTOKOsE, dopma KOTOporo npuvBedeHa B
MpunoxkeHun 1.

4.4.5. TpeboBaHMAa 6e3onacHoCcTU

Mpubop gna onpenseneHns TemnepaTypbl BCAbIWKKW cledyeT yCTaHaBAMBATb B BbITAXKHOM LWKady. Paboyee
MEeCTO ornepaTopa AO0/IKHO yA0BNeTBOPATb TpeboBaHMAM anekTpobesonacHocTn no FOCT 12.1.019 mn caHUTapHO-
rmrmeHnYecknm TpebosaHmsam no NOCT 12.1.005.

4.5. MeTopg, IKCNEPUMEHTANIbHOIO onpegeneHnAa tTemnepaTtypbl BCMbIWKN )KM,D,I-(OCTGVI B OTKPbITOM TUT/1E

MeTogn peanusyetca B Anana3oHe TemnepaTyp oT muHyc 15 go 360 °C M He NpMMeHUM JAA UCNbITaHMA
NOMMEPU3YIOLLIMXCA MPU HAarpeBaHUN, TMAPOAN3YIOLWMXCA U BbICTPO OKUCAAIOLLLUXCA MKULKOCTEN.

4.5.1. AnnapaTtypa
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I'IpM60p anaonpeaeneHna temnepaTtypbl BCMNbIWKY B OTKPbITOM TUT/1E€ BKZTKOYAET B cebs cneayrouwme sNeMeHTbl.

KOPPO3NOHHOCTOMKOro maTepuana.

BbINOJHEHHbIN

J2rslS

45.1.1. Turenb ¢ BHYTPEHHUMM YyKasaTenem YpPOBHA 3anosiHeHua (depT.
@ 1001 16 o
. BEIHIL 25517
o 6 . °\)
A K
Spaleuws wanontewus (A2 Z \
I / o Q
f S ‘R35is15 ] = 2
]l R ™ M
L2222 2 A7 2 27
|
@69k 16
YepT. 6

4.5.1.2. YcTpoMCTBO ANA HarpeBaHUa TUrns, obecneymBsatollee CKOPOCTb HarpesaHua Ao 17 °C/MuH.

ns3

MpumeyaHue. JonyckaeTcs ucnosb3oBaHme npubopa TB ¢ dapdoposbim TUraem HU3Kon dopmbl N 5 no FTOCT
9147 WNM aHaNOTUYHLIM emMy MEeTa//IMYecKUM (4epT. 7), a TaKKe aBTOMATUYECKMX annapaTtoB A/1A onpeaeseHus
TemnepaTypbl BCMbIWKK, KOTOPble MO3BONAKT 3KOHOMUTb BPEMSA UCMbITAaHUI, UCMNONb30BaTb MEHbLUME KOMYecTBa
npob 1 06/Ma[aT APYTUMU  XaPaAKTEPUCTUKAMW, ONpPaBAbIBAWMMU UX MNpuMeHeHue. [pu MCnoab3oBaHUK

aBTOMATMYECKMX NPUBOPOB A1A UCMbITAHNI HEOBXOAMMO CTPOro cob1oaaTh BCe MHCTPYKLMN U3TOTOBUTENS.

B cnopHbIx cayy4asax TemnepaTypy BCNbIWKN CneayeT onpeaenatb BPyYHyto.

. |
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1- HarpesaTe/ibHaA BaHHa,; 2 - KONbLLO M3 NAapOHUTa;

3 - papdopoBbIli TUTENDb; 4 - TEPMOMETP;
5 - AepKaTesib TEPMOMETPA; 6 - WITATUB;

7 - noacTaBKa ANA ropenku; 8 - razoBan ropenka;

9 - HarpeBaTenbHoe ycTpoiicTBo; 10 - acbecToBan NPoKAaaKa

YepT. 7
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4.5.1.3. Tepmometpbl TMNa TH-2 n TUH-3 no TOCT 400 c geneHnem wWKanbl He 6onee 1 °C unm gpyrue
U3MepUTeNn TeMmnepaTypbl C NOrPeLIHOCTbIO He 6o/1ee yKa3aHHOM.

4.5.1.4. CekyHAOMep C NorpewwHocTbio He 6oee 1 ¢ 4N KOHTPOJIA CKOPOCTU HarpeBaHUA XUAKOCTU.

4.5.1.5. TpexcTtBopYaTblii 3KPAH C LWWMPUHOM CTBOPKM 460 MM M BbicoTOM 610 MM AN 3aLWMTbl TUTAA OT NMOTOKOB
BO34yXa.

4.5.1.6. [a308BanA ropenka, umetoLlasa niama 8 popme wapa auametpom (4,0 +/- 0,5) mm.
4.5.2. MoarotoBKa K UCNbITaHUAM
4.5.2.1. YcTaHaB/AMBAOT COOTBETCTBUE UCCEAYEMON KUAKOCTU MNACNOPTHLIM AaHHbIM.

4.5.2.2. ObpaseL, XKMAKOCTU, UMEIOLLEN TemnepaTypy BCMbIWKKU HUKe 79 °C, oxnaxkgalT A0 TemnepaTypsbl,
KOoTOpan Ha 28 °C meHbLUe NpeAnonaraeMon TemnepaTtypbl BCrblWKU. OBpasLbl BA3KMX KULKOCTEN NpesBapuTe/ibHO
HarpeBaloT A0 AOCTaTOMHOW TEKYYeCTU, HO He Bosiee Yem A0 TemnepaTypbl, KoTopas Ha 5 °C HWXKe npeanonaraemon
TemnepaTypbl BCMbIWKN.

4.5.2.3. MNpnbop ycTaHaBANBAIOT Ha POBHOM YCTOMYMBOM MOBEPXHOCTM B TaKOM MECTe, 4e HEeT 3aMeTHOro
ABUMKEHMA BO3yXa M CBET HAaCTO/IbKO 3aTEMHEH, UTO BCMbllLIKa XOPOLLO BUAHA.

MpumeyvaHue. Pe3synbTaThl NCNbITaHUN, nposeneHHbIX B na6opaTopMM noa TATON UM B aApyrom mecrte, rge
MMEETCA BbITAXKA, HE BMNOJIHE HA4EXHbI.

4.5.2.4. Vicchepyemyto X XUAKOCTb HAaMBALOT B YNCTbIN CYXOW TUFeb 4,0 METKU, He A0MYyCKasa CMavymMBaHMA CTEHOK
TUINA BblLE YKA3aHHOW METKMU.

Mpumeyanme. Mpu ncnonbsosaHnn npubopa TB nccienyemyo XRULKOCTb HANNBAIOT 40 YPOBHA Ha 12 MM HUXKe
Kpas Tmras.

4.5.2.5. Turenb yCTaHaBAMBAOT HA HarpeBaTesIbHYIO MNAACTUMHY annapaTta 4aa onpegeneHna TemnepaTtypbl
BCMbILWKM M BOCNAMEHEHMNA B OTKPbITOM TUINE; B TUFe/ib OMYCKAKOT TEPMOMETP HA PACCTOAHMK 6 MM OT AHa, MNOMeLLan
€ro B TOUKe, NeXKallei nocepeanHe Mexay LEHTPOM U CTEHKOM TUMAA. 3aXKUratoT ra30BYHO FOpPesiKy.

4.5.2.6. MNpurogHocTb annapaTta K paboTe npoBepaAldT MO CTaHAAPTHbIM obpasuam FCO 4407-89-4409-89,
3HaYeHUA TeMnepaTypbl BCMbILWKU KOTOPbIX NpMBeaeHbl B TabA. 6.

Tabnunua 6
VIHAGKC 1 HOMEp CTaHAApTHOTO TemnepaTtypa BCMbILWKK Abco/I0THaA NOrpeLwwHoOCTb
obpasua
TOT-1-1 74 3
TOT-2-1 103 3
TOT-3-1 126 3

4.5.3. MpoBeaeHne UcnbiTaHUM

4.5.3.1. BkntoyatoT oborpes npubopa. Mpu UCnbITaHUM XKUAKOCTEN C NpeanonaraeMoi TeMnepaTypon BCrbILLKK
Bbllwe 79 °C CKOpPOCTb HarpeBaHUA A0XHa 6biTb 14 - 17 °C/MmuH. 3a 56 °C a0 npegnonaraemoi TemnepaTtypbl BCAbILLKK
HarpeBaHWe YMeHbLLAIT HACTO/IbKO, YTOObI CKOPOCTb MOBbILLEHUA TeMMepaTypbl 3a nociegHue 28 °C g0 TemnepaTypbl
BCMbILWKK B6blna paBHa 5 - 6 °C/MUH.

MpY UCNbITAHUM }KUAKOCTEN C NpeanosaraeMon TeMNepaTyport BCbIWKK HUKe 79 °C CKOpOCTb MOBbILWEHMUA
Temneparypbl A0/KHA COCTaBAATb 5 - 6 °C/MUH.
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MpumeyaHue. Mpy UCMBbITAHUN BA3KUX XUAKOCTEM TUNa JlakoB HarpesaHue 3a 5 °C 4o npegnonaraemoim
TEMMepaTypbl BCMbIWKKX CAeayeT NPOBOANUTb CO CKOPOcTbio 1 °C 33 3 MUH.

4.5.3.2. UcnbiTaHWe Ha BCMbILWKY HAa4YMHAOT NPU AOCTUKEHMM TemnepaTypbl obpasua Ha 28 °C (5 °C ans nakos)
HUXKe npegnosaraemol TemnepaTypbl BCMbIWKM U NOBTOPAOT Yepes Kaxable 2 °C (1 °C ana nakos) NOBblEHUS
Temnepatypol. MNepes McnbITaHMEM NAKOB Ha BCMbIWKY nepemewwnsaoT obpasey, B TeyeHne 3 -4 ¢ Npu NOmMoOLLM
CTEKNIAHHON MaNoYKK, NOrpy»Kas ee Ha rnybuHy 12 - 15 mm. 3aTem NasouKy BbIHUMAKOT U NPOBOAAT UCMbITaHMA Ha
BCMbILUKY.

4.5.3.3. Mpu MUCNbITaHUM HA BCMbIWKY MAaMA rasoBoOi ropenku NpoBoAAT NpM PaBHOMEPHOM HenpepbiBHOM
[ABWNKEHWUW OT O4HOM CTOPOHbI TUFAA A0 APYrOl B FOPU30OHTAIbHOM NJOCKOCTU He 6onee YeM Ha 2 MM BbllLe BEPXHEro
Kpas TUTNA U TONIbKO B O4HOM HanpasieHnn. Kaxabli nocneayowmii pas naamsa nepemeLLatoT B MPOTUBONOIOXKHOM
Hanpas/iieHnK, 3aTpayMBan Ha ero nepemelleHune npumepHo 1 c.

4.5.3.4. 3a TemnepaTypy BCMNbILLKM B OTKPbITOM TUT/IE MPUHUMALIOT TeMmnepaTypy, NOKa3biBaemMyto TEPMOMETPOM
nNpu NOABNAEHUWU MNJAaMEHW Hag, 4acTbio MM HaZ BCEN MOBEPXHOCTHbIO KUAKOCTW. BcenbllwKy He cneayeT nyTaTb C
roNyb0oBaTbiM OPEO/IOM, MHOTZa OKPYKAIOLLMM MUCNbITaTe/IbHOE NaAaMs.

4.5.3.5. Ec/i NcnbITbIBAOT XMAKOCTb C HEM3BECTHOM TEMMNEPATYPOM BCMbIWKK, TO NPOBOAAT NpeaBapuTebHoe
onpeaenerve no 4.5.2.4 - 4.5.3.4, Harpesas npu 3Tom obpaseL, ¢ NOCTOAHHOW CKOPOCTbIO 5 - 6 °C/MUH.

4.5.3.6. B cnyyae OTCYTCTBMA TemnepaTypbl BCMbIWKM (MPU UCAbITAHUW WHAMBUAYANbHOW MKMAKOCTM)
HarpeBaHue 1 ncnbiTaHWe 0bpasua NPeKpPaLaloT NPU SOCTUNKEHUN TEMNEPATYPbI KUMEHUA.

MpumeyaHne. Mpu UCMbITAHUM CMECEN, COAEPKALMX JIETKOKUMALME HEeroploymMe Wan TpyaHoroptoume
KOMMOHEHTbI, HarpeBaHWe BeAyT [0 BblKMMAHMA Ha3BaHHbIX KOMMOHeHTOB. OCOBEeHHOCTU MNpoBeAeHMA TaKoro
WCMNbITaHUS OTMEYAIOT B NPOTOKOE.

4.5.4. OueHKa pe3ybTaToB

4.5.4.1. 3a TemnepaTypy BCMbILWKN UCCAEAYEMON KUAKOCTU NPUHUMAIOT cpegHeapndmMeTUyeckoe 3Ha4YeHUM
TeMMepaTypbl BCMbIWKK, NONYYEHHbIX HA TPex 06pasuax ¢ NonpaBKoM Ha aTMocdepHOe AaBNeHME, PAaCCHMUTLIBAEMOIM
no ¢popmyne (3).

4.5.4.2. CXoAMMoCTb MeToZa Npu A0BepUTENbHON BepoATHOCTM 95% He Ao/1PKHa npesbiwath 8 °C.
4.5.4.3. Bocnpon3sBoaMMOCTb METOAA NPU A0BEPUTE/IbHOM BepOoATHOCTU 95% He aonxKHa npesbiwaTb 16 °C.

4.5.4.4. Ycnosua n pesynbTaTbl UCMbITAHUI PErUCTPUPYIOT B NPOTOKose, ¢opma KOTOPOro npuseseHa B
MpunoxkeHum 1.

4.5.5. TpeboBaHuMa 6e3onacHoCTH

Mpunbop A onpeseneHUs TeMMepaTypbl BCMbIWKW cneayeT YCTaHaBAMBATL B BbITAXKHOM LWKady. Pabouee
MEeCTO onepaTopa AO0/IKHO YAO0BNETBOPATb TpeboBaHMAM anekTpobesonacHoctn no FOCT 12.1.019 v caHMTapHO-
rmrneHnYeckmm tpebosaHmam no FOCT 12.1.005.

4.6. MeToz, 3KCnepuMeHTaIbHOro onpeaesieHMa TemnepaTypbl BOCN/IaMEHEHMA KUAKOCTEN

MeToa peanusyoT B Anana3oHe TemnepaTyp oT MuHyc 15 go 360 °C M He NPUMEHAIT AAsS UCNbITaHMA
NoONIMMEPU3YIOLLMXCA MPU HarpeBaHUM, TMAPOANZYIOWMXCA U ObICTPO OKUCAAIOLMXCS HKUAKOCTEN.

4.6.1. AnnapaTtypa

TemnepaTtypy BOCM/iaMeHeHUsa onpeaensoT B npubopax, NpUMeHsemblx ANA onpeaeneHus TemnepaTypsl
BCMbILLKW B OTKPbITOM TUTNE (cm. 4.5.1).

4.6.2. MoaroTtoBKa K UcnbiTaHuaAm (cm. 4.5.2)

4.6.3. NpoBeaeHne UCNbITaHWU
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4.6.3.1. MeTog, onpeaeneHns TemnepaTypbl BOCMJIaMEHEHUA MOMKET CyLLeCTBOBaTb KaK CaMOCTOATE/bHbIN
METOZ, WAWN OCYLLEeCTBAATbCA OLHOBPEMEHHO C TEMMEPATYPOM BCMbIWKM Ha TOM e obpasue. MNocne nonyyeHus
BCMbIWKKM cornacHo 4.5.3.4 obpasel, NpoAO0/IKAOT HarpeBaTb B TOM Ke pPexume, 4YTO M Npu onpegeneHuu
TemnepaTypbl BCAbIWKN. McnbiTaHWe Ha BOCN1aMeHeHWe NpoBoaAT yepes Kaxkable 2 °C NoBbllWeHMA TeMmnepaTypbl.

4.6.3.2. 3a TemnepaTypy BOCM/IaMEHEHMA NPUHMMAIOT TEMMEPATYPy UCMbITaHMA, NPU KOTopoii obpasyrowmecn
Hag NOBEPXHOCTbLIO }KUAKOCTU Napbl BOCM/IAMEHSIIOTCA OT NJIaMEHU ra30BOM ropesikM U NPOoA0/IKaloT ropeTb He MeHee
5 cnocne ero yaaneHums.

4.6.4. OueHKa pe3ybTaToB

4.6.4.1. 3a TemnepaTypy BOCMAAaMEHEHMA MCCAeayeMoi XWAKOCTM NPUHMMAIOT cpeaHeapubmeTnyeckoe
3HaYeHui TemnepaTypbl BOCNIaMEHEHUA, NOTYYEHHbIX Ha Tpex 06pasLax c NonpaBKoi Ha aTmochepHoe AaBaeHue,
BbluMcCAAemoit no popmyne (3).

4.6.4.2. CxoAnMMOCTb MeToa NpW A0BepUTENbHON BepoATHOCTM 95% He A0/1KHa npeBbiwaTh 8 °C.
4.6.4.3. Bocnpon3sBoaMmMoCTb METOAA NPU A0BEPUTE/IbHOM BEPOATHOCTN 95% He AoKHa npesbiwaTb 16 °C.

4.6.4.4. YcnoBua M pesynbTaTbl UCMbITAHUIA PErUCTPUPYIOT B MPOTOKO/E, dopmMa KOTOporo npuvBedeHa B
MpunoxerHun 1.

4.6.5. TpeboBaHMAa 6e3onacHoCcTU

Mpubop ANA onpeneneHUa TemnepaTypbl BOCM/JAMEHEHWA ClefyeT YCTaHaB/AMBATb B BbITAXKHOM LWKady.
Pabouee mecto onepatopa A0/KHO YAOBNETBOPATb TpeboBaHMAM 3nekTpobesonacHoctn no FOCT 12.1.019 wu
CaHUTapHO-TUrMeHmn4Yecknum TpebosaHmnam no NOCT 12.1.005.

MpumeHeHMe Ha A06POBONbHOM OCHOBe NyHKTa 4.7 obecneunBaeT cobaogeHne TpebosaHnin PeaepanbHOro 3aKoHa
0T 22.07.2008 N 123-®3 "TexHunuyeckuit pernameHT o TpeboBaHmax noxapHo 6esonacHoctn" (Mpukas PocctaHaapTa
0T 16.04.2014 N 474).

MNpumeHeHMe Ha 4o6pPOBOILHOM OCHOBE NyHKTa 4.7 obecneyunBaeT cobntoaeHne TpebosaHmnin PegepanbHOro 3aKoHa
oT 22.07.2008 N 123-®3 "TexHW4yeckuii pernameHT o TpeboBaHMAX MoO}apHoi 6esonacHoctn" (Mpukas
Poctexperynmpoanus ot 30.04.2009 N 1573).

4.7. MeToA 3KCNEepUMEHTasIbHOrO OnpeaeneHns TemnepaTypbl BOCM/IamMeHeHWA TBepAblX Bewects U
mMaTepuanos

MeTtoa peanusytoT B gManasoHe temnepatyp ot 25 go 600 °C 1 He NPUMEHSAIOT ANA UCMbITAHUA METANINYECKUX
NOPOLLKOB.

4.7.1. Annapatypa

Cxema npubopa gna onpegeneHvns TeMnepaTypbl BOCNAaMeHeHNA NPUBEAEHA Ha YepT. 8.
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1 - cTeKNAHHbIE LMANHAPDI; 2 - CMUMPanbHble dNeKTpoHarpesaTeny;
3 - TeNIOU30/1AUMOHHBIN MaTepuan; 4 - CTabHOM 3KpaH;
5 - nepxartenb 0bpasua; 6 - KoOHTelHep;
7 - ra3oBas ropenka; 8 - 31eKTponpuBoa, ropenku;
9, 10 - TepMo3neKTpmyeckme npeobpasosatenu; 11 - nammHaTop

YepT. 8

4.7.1.1. Npubop OTM, npeacTaBAlOWNN CcOOON BEPTUKANIbHYIO 3NEKTPONeYb C ABYMA KOAKCMANbHO
PACNONONEHHbIMU LUUAMHAPAMM, BbIMOJAHEHHbIMU W3 KBapueBoro crtekna. OAMH U3 LUAUMHAPOB BHYTPEHHUM
anameTtpom (80 +/- 3) mm, BbicoTon 240 MM ABAAETCA PeaKLMOHHON KaMepoit; BTOPOWN LIUAMHAP TaKOW Ke BbICOTbI
MMeeT BHYTpeHHu guametp (101 +/- 3) mm. Ha umamMHApbl HaBUTbI CNUpanbHble 31eKTpoHarpesaTenn obuiein
MOLLHOCTbIO HEe MeHee 2 KBT, 4To N03BO/IAET cO34aBaTb TemnepaTypy paboueli 30HblI 600 °C 3a Bpema He 6onee 40
MWH.

4.7.1.2. Ansa pasmelleHMa obpasla nccneayemoro Belllectsa (Matepurana) NpUMEHSAIOT KOHTEMHEP ANameTpom

(45 +/- 1) mm, BbiCOTOM 1810—0,4 MM, BbIMOJIHEHHbIM U3 CTa/IbHOM CETKU UK CTa/IbHOIO JINCTa TO/LWMHOM He bonee

0,5 mm. KoHTelHep ycTaHaB/MBAIOT B KO/bLO AepxaTtens aunameTtpom (49,0 +/- 0,6) mm. [JepxaTtens npeacrasnset
coboi meTananyeckyto TpyoKy 13 KapOoCTOMKON CTanun C NPUBAPEHHbIM B HUXHEM YacTU KObLOM A1A pa3MeLleHuns
KOHTelHepa.

4.7.1.3. [a30Ban ropesika gns 3axuraHmns obpasua, npeacrasnstowan cobom Tpybry BHYTPEHHUM AnameTpom (6
+/- 1) MM, BbINO/IHEHA M3 XaAPOCTOMKOW CTa/iu, 3anasHa CHW3Y M MMeeT Ha 6OKOBOM MOBEPXHOCTU OTBEpCTME
anametpom (0,8 +/- 0,1) mm Ha pacctoaHuun (5,0 +/- 0,5) Mm OT 3anasgHHOro KOHLa.

4.7.1.4. NamMnHaTOP, BbINONHEHHbIM U3 IMCTOBOM KapOCTOWMKOW CTaM B GOPME KOHYCa BEPXHUM AMAMETPOM He
b6onee 78 MM, HUKHUM gruameTpom He 6osee 11 mm mn aamHoit (500 +/- 5) MM, CAYKUT gNS NOAAYM €CTECTBEHHOTO
NOTOKa BO34yXa B PEaKLUMOHHYIO Kamepy.

4.7.1.5. TepmoaneKkTpuuyeckne npeobpasoBateny AUMAMETPOM TEpPMO3/eKTpoaoB He meHee 0,5 mm.
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TepmoaneKkTpuyeckmii Nnpeobpasosatesib 9 CAYKUT ANA U3IMepeHUA TemnepaTypbl obpasua M pPacnosioXKeH TaKum
obpasom, 4TObObI ObGecneymBascA KOHTAKT C AHOM W CTEHKOM KoHTelHepa (4epT. 8). TepMoO3aneKTpUYecKuin
npeobpasoBatenb 10 CAYXKUT A8 KOHTPOAS W PEryJiMpoBaHUsA TemnepaTypbl NMeyn M PacrosioKeH BHYTPU
PeakLMOHHOW Kamepbl Ha pacctoaHum (140 +/- 5) Mm OT BepxHero Kpas Kamepbl U (5 +/- 1) MM OT CTEHKM Kamepbl.
MorpewHoCcTb U3MepPeHUA PerynpyoLwero 1 perncTpupytowero TemnepaTtypy npMbopoB He AO/XKHA NpeBblWwaTb
0,5%.

4.7.1.6. 3epKano ana HabaogeHns 3a 06pasL,OoM BHYTPU Kamepbl.
4.7.1.7. CekyHAOMEP C NOrpeLwHoCcTbio nsmepeHus He 6onee 1 c.

4.7.1.8. lLabnoHbl ANna onpefeneHns pacCcTosHMA OT HUMKHEro Kpas ropesiku Ao nosepxHocTn obpasua u gns
LEHTPOBKM KOHTEIHEPA BHYTPU Kamepbl.

-1
4.7.1.9. UCTOYHUK CKATOro BO34yxXa 4NA ropesikm ¢ pacxogom o 40 1-4 .
4.7.2. MoarotoBKa K UCNbITaHUAM

4.7.2.1. Ans vcnbiTaHuii rotoeat 10 - 15 06pa3uos nccneayemoro Belectsa (Matepuana) maccoi no (3,0 +/-
0,1) r. Obpasubl AYEUCTbIX MaTePUanoB OO/KHbI UMETb UMAMHApPUYecKylo dopmy amameTrpom (45 +/- 1) mm.
M/IeHOYHbIE N NNCTOBbIE MaTepuasbl HAbUPatoT B CTOMKY AnMameTpom (45 +/- 1) mm, HakNaabiBasa CoM APYr Ha Apyra
[0 AOCTUXKEHMA YKa3aHHOM Maccehl.

4.7.2.2. Mepepg, ncnbiTaHMeMm 06pasLbl KOHAULMOHMPYIOT B COOTBETCTBUM C TpeboBaHuAMK TOCT 12423 nau
TEXHUYECKMX YCIOBUIM Ha MaTepuran. O6pasubl 40/KHbI XapaKTepmM30BaTb CPeaHME CBOMCTBA MCCelyeMOrO BELLECTBa
(maTepuana).

4.7.2.3. B 3aBucMMOCTM OT 06bema obpasua onpesensioT C NOMOLLbIO WAaBNOHOB U GUKCUPYIOT NONOMKEHUE
KOHTeliHepa BHYTPM KaMepbl U paccTosiHME MEeXKAyY ra3oBOM ropesikoi U NoBEPXHOCTbIO 06pasLa.

4.7.2.4. NpUrogHocTb YCTaHOBKM K paboTe NpoBepAtoT No CTaHAAPTHOMY BELLECTBY - OPraHMYecKoMy CTeky
(FOCT 10667), TemnepaTtypa BoCNAaMeHeHNa KOToporo pasHa (265 +/- 10) °C.

4.7.3. NpoBeaeHne UCNbITaHWUM

4.7.3.1. HarpeBaloT peakUMOHHYIO Kamepy A0 TemnepaTypbl Havyana PasNoOXeHUA UCCeLyemMOoro BeLLecTBa
(maTepuana) nnm go 300 °C.

4.7.3.2. Perynupysa nogady rasa u Bosfyxa B ropenky, GopmupyloT NAams ra3oBoi ropefiku B BUAE KAWHA
AAnHoM (10 +/- 2) mm.

4.7.3.3. MI3BNeKatoT U3 KamMepbl AepKaTeslb C KOHTeMHepoM. B KoHTeliHep nomellatoT obpasel, Ha Bpemsa He
6onee 15 c 1 BBOAAT €ro B PeakLMOHHY Kamepy. DIEKTPONPMBOA ra30BOM ropesikM BKAOYALOT B 3aaHHbIN PeXxum
paboTbl. NMepnoanUHOCTL NOABOAA ra30BOM ropenku K obpasuy Ha pacctosHue (10 +/- 1) Mm OT ero noBepxHoCTU
[0/XKHa cocTaBnaTh (10 +/- 2) ¢. HabnoaatoT 3a 06pasuom B pabouelt Kamepe € MOMOLLbIO 3epKana.

4.7.3.4. Echv npu TemnepaTtype MchblTaHMA obpasel, BOCM/IAMEHUTCA, TO UCMbITaHWE NPEeKpaLLaloT, ropesky
OCTaHaB/AMBAIOT B NOJIOXKEHMM "BHe neun", KoOHTEeNMHEpP ¢ 06pasL oM U3BJIEKAIOT U3 Kamepbl. OTMeYaloT B NPOTOKO/1e
TemnepaTtypy BoCnAaMeHeHUa U cneaylollee UcnbiTaHMe NPoBOAAT C HOBbIM 06pa3LLOM NPU MeHbLLEel TemnepaType
(Hanpumep, Ha 50 °C meHbLue).

Ecnn B TeyeHne 20 muH obpasel, He BOCM/IAaMEHMTCA WAW paHee 3TOro BPEMEHM MOJIHOCTbIO NMpPeKpaTUTCA
[AbIMOBbIAENEHNE, TO UCTbITAHME NPEKPALLAIOT U B MPOTOKOJIe OTMEYaloT 0TKas.

3a TemnepaTypy MCMbITaHMA NPUHUMAIOT MOKAa3aHWA TEPMO3NEKTPUYECKOro npeobpasosaTtensn, U3MeEpPAIOLLErO
Temnepatypy obpasua.

4.7.3.5. MeTtogom nocnepoBaTesibHbiX NPUBAMMKEHUIN, UCNOb3yA HOBble 06pasLbl U U3MeHAs TemnepaTtypy
UCMbITaHWS, ONPEAENaoT MMHMMabHYIO TemnepaTypy obpasua, Npy KOTOPOK 3a Bpemsa BblAEPXKKM B Neyn He bonee
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20 MnH obpa3sel, BocniaMeHUTCA U byaeT ropetb 6osee 5 ¢ nocne yganeHus ropesku, a npu temnepatype Ha 10 °C
MeHbLLEe BOCN/IaMeHeHne OTCYTCTBYeT.

4.7.4. OueHKa pe3ynbTaToB

4.7.4.1. 3a TemnepaTypy BOCNNAaMEHEHMA UCCAeAyemoro BewecTBa (maTepuana) MpPUHMMAIOT
cpefHeapudmeTUUECKoe ABYX TemnepaTtyp, OTAM4alowmxcs He 6onee yem Ha 10 °C, npu oAHOW M3 KOTOPbIX
HabnoaaeTcs Bocn/lamMmeHeHue Tpex obpasuoB, a Npu Apyroi - Tpu oTKasa. [osiy4eHHoe 3HayYeHue TemnepaTypbl
OKPYIAOT € TO4HOCTbo A0 5 °C.

4.7.4.2. CXoAnMMoCTb MeToAa Npu A0BepUTENbHON BepoATHOCTM 95% He gorKHa npesbiwaTth 7 °C.
4.7.4.3. BocnpounsBoaMMOCTb MeTOAa NPU A0BEPUTE/IbHOM BEpPOoATHOCTU 95% He aonxHa npesbiwats 20 °C.

4.7.4.4. Ycnosua n pesynbTaTbl UCMbITAHUIA PEFUCTPUPYIOT B NPOTOKoAe, GOpma KOTOpPOro npusBeneHa B
MpunoxerHun 1.

4.7.5. TpeboBaHuMa 6e3onacHoCTH

Mpubop AnAa onpepeneHWs TemnepaTypbl BOCM/JAaMEHEHMA CneayeT YCTaHaB/AMBATb B BbITAXKHOM LWKady.
Pabouyee mecto onepatopa AO/KHO YAOBAETBOPATb TpeboBaHMAM 3nekTpobesonacHoctn no FOCT 12.1.019 wu
CaHUTapHO-TUrMeHmn4Yecknm TpebosaHmnam no NOCT 12.1.005.

4.8. MeTopg, IKCNEPUMEHTANIbHOIO onpegeneHna tTemnepaTtypbl CamoBOCN/IaMeEHEHNA Fa30B U )KMAKOCTEﬁ

4.8.1. AnnapaTtypa

[onyckaetca onpeaeneHne TemnepaTypbl CamMOBOCM/JIAMEHEHUS MO CNeuuanbHOW nporpamMme B MHOM
annapaType (No cpaBHEHUIO C onucaHHol B 4.8.1) B cyyanx, HEOBXOAMMbIX C TOYKM 3peHMA pa3paboTymKa cucTemsl
obecneyeHuns Noxapos3pbiBo6e3onacHOCTM 0bbeKTa.

YcTaHOBKa A4/1a onpeaesneHvs Temnepatypbl CamoBOCMIaMeHeHus (4epT. 9) [o/KHA BKAOYATb B cebs
cneayowme snemeHTbl.
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1 - Kopnyc TepmocTaTa; 2 - 3/1eKTpUYecKasa cnmpanb
HarpesaTens; 3 - Kpblb4aTKa BEHTUAATOPA;
4 - peakUMOHHbIV cocya; 5 - KpblllKa TepMOCTaTa;
6 - 3epKano; 7 - TepMOo3NeKTprYeckme npeobpasoBaTenm
YepT. 9
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4.8.1.1. PeakumoHHbIN cocyg, B BUAe Konbbl Erlenmeyer BmectumocTbto 200 cm3 13 KBapL.eBoro ctekna (KH-200
no FOCT 19908). Xumuyeckn uymctaa Konba [OKHA WMCMOMb30BATbCA A/1A WUCMbITAHUA Ka)KAOro Bel.ecTBa W
npoBeAeHNA OCHOBHOM CEPUM UCMbITAHWIA.

MpumeyaHume. Ecam Temnepatypa CamoOBOCMIAMEHEHWUS UCCNeAYyEeMOro BELLECTBa MPEBbIWAET TemnepaTypy
Pa3MArYeHMsa CTeKNa KoNbbl, AOMYCKAaeTcA NPUMEHATb aHasorMyHble Konibbl M3 MeTanna (3To HafZo oTMevyaTb B
NPOTOKO/1e UCMbITaHUN).

4.8.1.2. Bo3ayuwHbilii TepmocTaT, obecneymBalolMini paBHOMEpPHbI Harpes Konbbl A0 3a@aHHOW TemnepaTypbl.
Konby cneagyet cumtatb paBHOMEPHO HarpeToi U COCTOHWE NPOBEAEHUS UCNbITAHUA YA0BNETBOPUTENbHbBIM, ECAU
NoJsly4YeHHble 3Ha4YeHUs TemnepaTyp CamMOBOCM/JAaMEHEHMA COOTBETCTBYIOT AaHHbIM M3 Tabn. 7 ¢ AONYyCTUMbIMMU
OTKAOHEHUAMM cornacHo 4.8.3.2.

Tabnuua 7
BewectBo Temnepatypa camosocnnameHeHus, °C
H-TenTaH 220
STuneH 435
beH3on 560

MpumeyaHue. BewectBa, Mcnonb3yemble a8 NPOBEPKM paboTbl TepMOCTaTa, AO0/KHbI MMETb
YMUCTOTY He meHee 99,9%.

4.8.1.3. [na wu3smepeHua TemnepaTypbl Koabbl WCNOAb3YIOT KaNMOpPOBAHHbIE TepPMO3NEKTpUYecKme
npeobpasoBatenn (OAWMH WAM HECKONbKO) MaKCMMasbHbIM AMameTpom paboyero cnasa He 6onee 0,8 mm.
TepmoanekTpuyeckme npeobpasoBaTenn pacnosiaratoT B BblOPaAHHbIX TOYKAX B TECHOM KOHTaKTe C BHeLLHeMl
NMOBEPXHOCTbO KO6bI. MpKN MCNONBb30BAHUN HECKO/IbKMX TEPMO3TEKTPUYECKMX Npeobpa3oBaTenein 3a TemnepaTypy
UCMbITAaHUA MNPUHUMAIOT CcpeaHeapudmeTMyeckoe 3HaYeHWe HaMMeHbllel M Haubosbluen Temnepatyp Mo
MOKa3aHUAM TePMO3/IEKTPUYECKUX MpeobpasoBaTenell. PacxoxaeHa mexay NoKasaHUsSMU TePMO3/IEKTPUYECKUX
npeobpasosaTesiel He A01XKHbl NpeBblwaTh 1%.

4.8.1.4. OnAa po31pOoBaHMA UCCAenyEMbIX BELWECTB MPUMEHAIOT WNPULLbI U MTUNETKN.

[nA f,o31poBaHHOM NOAAUM KUAKOCTEN UCNONB3YIOT: 3) LWNPUL, BMECTUMOCTbIO 0T 0,25 Ao 1 cm3 (LeHa aeneHusn
He 6onee 0,01 cm3) c MUrnoi U3 Hep:KaBeloLWEeN CTaM MaKCMMmaibHbiM guameTpom 0,15 mm; 6) KanubpoBaHHYHO
nUnNeTky BMecTMmocTbio 1 cm3, obecneumnsaroLyto nogady 1 cm3 auctmnnmposaHHoM Bogbl B 35 - 40 Kanesb.

Ona  [03MpPOBaHHOM MNoOAayYM rasoB PEKOMEHAYETCA MCMO/b30BaTb T[A30HENPOHULAEMbIA CTEKNSHHbIN
KannbpoBaHHbIN Wwnpuy, BMecTumocTbio 200 cm3 (LeHa aeneHuns He 6onee 10 cm3), cHabBKeHHbIA TPEXXOA,0BbIM
KpaHom (4epT. 10).
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1 - orHenperpaauTens; 2 - NpeaoxpaHnTenbHaa membpaHa;
3 - NNIACTUHKM U3 CNEeYEHHOro CTeKa (NeperopoaKu);
4 - repMeTMUHbIV WNpWL,; 5 - pesepsyap ¢ rasom; 6 - npegKkamepa

YepT. 10

[Ona po3nMpoBaHHOW MOAAYM MacT, roToBbIX KPacoK, MAcTMK W T.M. BELLECTB FOTOBAT HECKO/IbKO HABECOK,
oT/InYatoLWmxca aApyr ot apyra Ha 0,05 - 0,10 r c norpewHocTblo He 6onee 0,01 T.

MpumeyaHme. [lonyckaeTcs MCMONb30BaTb ApYyrMe A03MpylollMe cpeacTsa, obecrneuymsatowme Tpebyemble
napameTpbl.

4.8.1.5. CeKyHAOMEP C NOTPELLHOCTbI0 M3MepeHUus He Bonee 1 ¢ AN onpeaeneHus Nnepnoaa MHAYKUUN.

4.8.1.6. HabnogeHne 3a peakuuern B Kosbe OCYLECTBAAETCA AAaTYMKOM OOHapy)KeHua NAaMeHu Uam ¢
MOMOLLLbIO 3ePKana, KOTOPOe yCTaHaBAMBatoT Ha BbicoTe (250 +/- 10) mm Hag, Konb6oi.

4.8.2. [poBeaeHMe UcnblTaHUN

4.8.2.1. TemnepaTypy BHYTPU TepmocTaTa NpeABapuUTE/IbHO PEeryanpytoT Takum o6pasom, 4Tobbl 6biio
obecneyeHo paBHOMEPHOE HarpeBaHue Kosibbl 40 HEOBX0AMMOTro 3HaYEHWA TeMNepPaTypbl.

4.8.2.2. BeegeHue npobbl B KOOy

PekomeHayemblit 06bem Npobbl AnA NnpeaBapuUTeNbHOro UCNbITaHUA Xuakocteit 0,07 cm3, rasos 20 cm3, nacr,
mactmk nT.n. 0,2 r.

Mpoby nccnegyemoro BelecTBa BBOAAT B LEHTP KobObl 32 Bpema He 6onee 2 ¢; npoby rasa BBOAAT B KOOy C

3 -1 o
pacxogom oKkosio 25 €M™ - C . MNMocne BBoAa Npobbl A03MpYloLLLee YCTPONCTBO ObICTPO 0TBOAAT. Bo Bpema nogaumn
XKUAKOCTU cnepyeT nsberatb ee NoNagaHnsa Ha CTEHKM Konbbl. HaBecKy nacTbl, MacTUKM 1 T.M. BELLLECTBA AOMYCKaeTcA
BHOCUTb B KOOy Ha antomuHMeBOM dobre.

Mpumeuyarue. Mpu MCMbITAaHMM BELLECTB C TeMNepaTypol KuneHusa, 6AU3KOW WAM PaBHOM KOMHATHOW
Temnepatype, HeobXxoAMMO MNPUHATbL COOTBETCTBYIOLLME Mepbl, YTObbl He MPOU3OWN0 M3MEHeHWe arperaTHoro
COCTOSIHMSA BELLECTBa Nepes BBeAeHNEM ero B Koby (Hanpumep, ox1agauThb).

4.8.2.3. B MOMEHT OKOHYaHWA BBOAA NPobbl B KONOY BKNOYAOT CEKYHAOMEP M HabNoAAl0T 33 COAEPHKUMbIM
KON6bl 4,0 NOABNEHMA NAAMEHMU U/UAM B3PbIBA. B 3TOT MOMEHT CEKYHAOMEP OCTaHAB/IMBAKOT U PETUCTPUPYIOT Nepuos,
MHAYKUMM camoBocnnameHeHus. Ecam nnama u/unm B3pbiB He HabaoAaeTcs, CeKyHAOMep OCTaHaBAMBaIOT Yepes 5
MWH W UCMbITaHME NPEKpPaLLatoT.

4.8.2.4. Mocne Kaxaoro UCNbiTaHMA KOOy MpoayBaloT CYXMM BO3AYXOM, MOCNAE YEro OHa AOJ/IKHA MPUHATb
HeobxoauMylo TemnepaTypy MCnbiTaHuA. B cnyyae 3arpasHeHMA Konbbl TBepAbIMM MPOAYKTaMM CropaHuA ee
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OYNLWAKOT NN 3aMEHAIOT YUCTOM.

4.8.2.5. VcnbiTaHWA NOBTOPAIOT MPU Pas/IMYHbIX TemnepaTtypax WU C pas/iMyHbiMM obbemamm npob Ao
DOCTUMEHUA MWHUMANbHON TemnepaTypbl CaMOBOCM/aMeHeHUs (4To onpeaenaAlT no rpaduky 3aBUCUMMOCTU
TemnepaTypbl CaMOBOCMNIaMEHEHNA OT Maccbl Npobbl, cm. yepT. 11).

W M
S

Temnepamypa, “C
hy
S

Macca npodsi, 2

Yepr. 11

4.8.2.6. OCHOBHYIO CEpPUIO UCMbITAaHU NPOBOAAT C HAanbosiee Ierko CaMOBOCM/TAMEHSIOWMMCSH KONMYECTBOM
BellecTBa Yepes MHTepBan Temnepatypbl 2 °C g0 Tex Nop, NoKa He byaeT onpeseneHa HaMMeHbLLAs TeMNepPaTypa,
npu KOTOpoW HabntogaeTcs camoBocnaameHeHMe obpasua, a npu Temnepatype Ha 2 °C HUMXKe Npu NATUKPATHOM
NOBTOPEHWUU UCNbITaHUA CAMOBOCN/IAMEHEHWE He MPOUCXOAUT.

4.8.3. OueHKa pe3ynbTaToB

4.8.3.1. 3a TemnepaTypy CamMOBOCMAAaMEHEHUA MWCCNEeAYEMOro BewecTBa MPUHUMAIOT HaMMEHbLUYIO
TEeMMepaTypy UCMbITaHUI, NpK KOTOpPOI HabaA4aN0Ch CamoBOCNIaMeHeHMe 06pasLa B YyCIOBUAX, NPEAYCMOTPEHHbIX
B84.8.2.6.

4.8.3.2. CXooMMmOCTb MeToa Npu A0BEPUTENIbHOM BEPOATHOCTM 95% He fonKHa npeBblwaTh 2%.
4.8.3.3. Bocnpoun3BoanMmocTb MeToga Npu A0BEepPUTENbHOM BEPOATHOCTN 95% He AoKHa npeBbIwaTh 5%.

4.8.3.4. Ycnous U pesynbTaTbl UCMbITAHUA PErnCTPUPYIOT B NPOTOKoAe, popma KOTOporo npuseneHa B
MpunoxkeHum 1.

4.8.4. TpeboBaHuA 6e3onacHoOCTH

Mpubop aons onpeneneHns TemnepaTypbl CAMOBOCMIAMEHEHUA C/ieAyeT YCTaHaBIMBATL B BbITAXHOM LKady.
Pabouee mecTo onepaTopa AOJ/IKHO YAOBAETBOPATb TpeboBaHMAM 3neKTpobesonacHocTn no FOCT 12.1.019 wu
CaHUTApPHO-TUrneHnyeckum TpebosaHuam no MOCT 12.1.005.

MNpumeHeHMe Ha 4o06pPOBOLHOM OCcHOBE NyHKTa 4.9 obecneumBaeT cobatogeHne TpeboBaHnin PegepanbHOro 3aKoHa
0T 22.07.2008 N 123-®3 "TexHu4yeckuii pernameHT o TpeboBaHUAX noxapHon 6esonacHoctn" (Mpukas PocctaHaapTa
o7 16.04.2014 N 474).

MNprumeHeHMe Ha 4o06pPOBOLHOM OCHOBE NyHKTa 4.9 obecneunBaeT cobnoaeHne TpeboBaHmin PegepanbHOro 3aKoHa
oT 22.07.2008 N 123-®3 "TexHuM4yeckMin pernameHT o TpeboBaHMAX noxKapHoi 6esonacHoctn" (MpuKas
PoctexperynuposaHua ot 30.04.2009 N 1573).

4.9. MeToA 3KCNepUMEHTaNbHOro onpedeneHua TemnepaTtypbl CamoBOCMAAaMeEHEHMA TBEPAbIX BEWecTs M
mMmaTtepuanos
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MeTtopa peanusyetca B gnanasoHe temnepatyp ot 25 4o 600 °C 1 He NPMMEHUM AN5 UCMbITAaHUA MeTaNINYeCKUX
NOPOLLKOB.

4.9.1. Annapatypa
AnnapaTypa ga1a onpegeneHusa Temnepartypbl CAMOBOCM/IaMeHEeHMA TBEPAbIX BeLwecT8 U maTepmnanos - no 4.7.1.

[a30Byl0 ropesiky Npu onpeaeneHnn TemnepaTypbl CAMOBOCNIAMEHEHNA HE MCNOJIb3YIOT, OHa HaxoAWUTCA B
nonoxeHuu "BHe neun".

4.9.2. MNoAarotoBKa K UCNbITaHUAM - B cOOTBeTCTBMMU € 4.7.2.
4.9.3. NposeaeHne UCNbITaHWU

4.9.3.1. HarpeBatoT pabouyto Kamepy A0 TemnepaTypbl, npesbiwatoweir Ha 200 °C TemnepaTypy Hadana
pasnoXKeHNs nccnenyemoro BellecTsa (Matepuana), nam go 500 °C.

4.9.3.2. Mocne ycTaHOB/IEHWSA B paboyeit Kamepe CTauMOHAPHOro TeMNepaTypHoOro pexmnma, onpeaensiemoro no
NMOCTOAHCTBY MOKa3aHW ABYX TEPMO3JIEKTPUYECKUX MpeobpasoBaTeniell, W3BAEKAOT M3 KamMepbl KOHTEWHep,
3aMno/HAT ero obpasuom 3a Bpems He 6onee 15 ¢ M onycKatoT BHYTPb Kamepbl. HabtogatoT 3a 06pa3L,om ¢ NOMOLLbHO
3epKana.

4.9.3.3. Ecnv npu 3agaHHON TemnepaType WCNbiTaHWa HabnogaeTca camoBOCMN/IAMEHEHME, TO Ceaytoliee
MCMbITaHWE NMPOBOAAT NPU MeHbluel TemnepaType (Hanpumep, Ha 50 °C).

Ecan B TeyeHne 20 MUH MAN 40 MOMEHTA NOJIHOMO NMPeKpaLEeHNA AbIMOBbIAEIEHNA CAaMOBOCNIaMeEHEHNE He
Ha6mo,u,aeTc;|, MCNbiTaHMEe NPeKpPaLLaoT U B MPOTOKO/1€ OTMEYAIOT OTKa3.

4.9.3.4. Metogom nocnenoBaTesibHbIX MPUBAMMKEHUA ONpPeaenatoT MUHUMaNbHYIO TemnepaTypy pabouen
Kamepbl, MPU KOTOpon obpasel, camoBocniamMeHseTca U roput bosiee 5 ¢, a npu Temnepatype Ha 10 °C meHble -
HabnoaaeTcs oTKas.

4.9.4. OueHKa pe3ybTaToB

4.9.4.1. 3a TemnepaTypy CamMOBOCMAAaMEHEHUS MWCCNeAyeMOro BellecTBa (maTtepuana) npuHUMalOT
cpegHeapudmeTMUecKoe ABYX TemnepaTtyp, oTiuyalowmxca He 6osee yem Ha 10 °C, npu 04HON M3 KOTOPbIX
Hab/iloaaeTca camoBocniameHeHne Tpex 06pasLLoB, a Npu APYroi - Tpy oTKasa. [NoslyyeHHoe 3HaYeHe TemnepaTypbl
CaMOBOCM/IaMEHEHUA OKPYIAAIOT C TOYHOCTbIO A0 5 °C.

4.9.4.2. CxoaMMOCTb MeTo4a Npu A0BEPUTENIbHOM BEPOATHOCTU 95% He AoKHa npeBbIwaTh 5 °C.
4.9.4.3. Bocnpoun3BoAMMOCTb MeTOAa NPU A0BEPUTENbHOM BEPOATHOCTU 95% He fo/KHa npesbiwaTts 17 °C.

4.9.4.4. Ycnosua n pesynbTaTbl UCMbITAHUI PErUCTPUPYIOT B NPOTOKose, GOpma KOTOpPOro npuBeneHa B
MpunoxkeHum 1.

4.9.5. TpeboBaHuMa 6e3onacHoCcTH

Mpunbop ans onpeseneHna TeMnepaTypbl CAMOBOCNNAMEHEHUA CAeAyeT YCTAaHABAMBATb B BbITAXHOM LUKady.
Paboyee mecto onepatopa AO/KHO YAOBNETBOPATb TpeboBaHMAM 3nekTpobesonacHoctn no FOCT 12.1.019 wu
CaHUTapHO-TUrneHnYeckum TpebosaHuam no FOCT 12.1.005.

4.10. MeToA, 3KCNEPUMEHTANbLHOrO onpeaeneHmna KOHLEHTPAUMOHHbIX NpesesioB PacnpoCTPaHEHUA NAaMeHu
No ras3o- U MAapoBO3A4YLUHbIM CMECAM

MeTo4 NpUMeEHUMM ANA onpenefieHUs KOHLLEHTPAUMOHHBIX NpeaesioB pacnpoCTpaHeHMa naameHun (ganee -
npenenos) npu atmochepHoOMm gaBaeHUn n Temnepatype ot 15 go 150 °C.
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MeToa He NPUMeHUM ANs onpeaeneHusa NpeaenoB X0NA04AHbIX MNaMeH, a TaK}Ke BELLeCTB:
OKONOMpeaesibHbIe CMECU KOTOPbIX HYBCTBUTE/IbHbI K AETOHALMY;
CKJIOHHbIX K TEPMUYECKOMY Pa3N0XKEHUIO AU MOAMMEPM3ALLIUM NPU TEMNEPATYPaX UCMbITaHUI;

CNOCOOHbIX BbI3BATb B pe3y/ibTaTe CaMONPON3BO/IbHbIX XMMUYECKUX PeaKLnii USMEeHEHME COCTaBa CMECU Un ee
B3PbIB 40 MOMEHTA 3aXKUTaHUs;

BbICOKOBA3KUX TUNQA K/NeAd, NaKoB, KpPaAaCOK MU T.4. C paCTBOPEHHbIMUA WUIN B3BeEWEHHbIMMW B HUX TBEPAbIMU
KOMMOHEHTaMU;

napuuanbHoe AaB/eHMe KOTOPbIX B CMECK, COOTBETCTBYIOLLEN pacyeTHOMY npegeny, 6o/blie, Yem NoJ0BUHA
[aB/IeHNA HaCbIWEHHOro napa npu TemnepaType UChbITaHus;

TemnepaTtypa caMoBOCNNaMeHEHUA KOTOPbIX MeHbLLIE BEIMUYUNHDI tM +20)°C, roe tM -TemnepaTypa UCNbITaHUA.

Mpegenbi, nNosy4yeHHble MO J[AaHHOMY MeToAy, He MoOryT OblTb WCMO/b30BaHbl gas  obecneyeHus
B3pbiBO6E30NacHOCTU TPybUYaTbiX arperatos Cc AMameTpom Tpyb meHee 50 mm.
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4.10.1. Annapatypa

YcTaHOBKa N5 onpeaeneHns KOHLEHTPALNOHHbIX Npeae/ioB pacnpocTpaHeHus naameHu (dept. 12) skatoyaeT
B cebA cneayroumMe 31eMeHThI.
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1 - TepmoLwKad; 2 - peakUMOHHbIN cocya,; 3 - CMOTPOBOE OKHO;
4 - npoAyBOYHbIV NAaTPYbOK; 5 - TepmoanekTponpeobpasosaTesb
6210Ka peryninpoBaHMa TeMNepaTypbl; 6 - 3a4BUMKKA;

7 - BEHTUNAUMOHHbIM NaTpyboK; 8 - ucnaputenb; 9 - BEHTU/b;
10 - pTyTHbIM MaHomeTp; 11 - THEeBMONYNbT;

12 - rasoBbIi TepMmomeTp; 13 - gaTUMK TEPMOMETPA;

14 - sneKTpoAabl UICTOYHWUKA 3axKuraHua; 15 - orHenperpagutens;
16 - HMXKHAA KpbIWKA; 17 - Kopombicno; 18 - wectepHu;

19 - npoaysoyHoe oTBepcTHe; 20 - 3acN0HKa; 21 - wrypsan;
22 - BEHTUAATOP; 23 - aneKTpoaBuraTens;

24 - aneKkTpoHarpesaTenu; 25 - nepemelinsaTenu;

26 - UICTOYHUK 3aXKMraHuA; 27 - SNeKTPONyANbT;

28 - 610K perynMpoBaHusa TemnepaTtypbl

YepT. 12

4.10.1.1. TepmolwKad, npeacTaBAAlOWMKN cOBON AWMK C TENNOU30ANPOBAHHBLIMMU CTEHKAMK, MMEHOLINIA

3/1IEKTPOHArpeBaTe/In, BEHTUNATOP, NPOAYBOYHbIE OKHa C 3a4BUXKaMW, ABepPb CO CMOTPOBbIM OKHOM, KOHLI,EBOﬁ
BbIK/TIOYATE/Ib.

dneKTpoHarpesaTenn TepMoOLLKada COBMECTHO C M30ALMEN A0/IKHbI 0becrneymBaTb HarpeBaHUe BHYTPEHHEro
obbema TepmoLLKada C PacnooKeHHbIMU B HEM Y3/1aMK YCTaHOBKM A0 TemnepaTtypbl (150 +/- 5) °C B TeueHune 1 u.

BeHTuaATOp A0/XeH obecneumsaTb LMPKYAALMIO BO3AyXa BOKPYr 3/IEKTPOHArpeBaTesis, a TaKKe BO BCem
obbeme TepmollKada A1A CO34aHMA OAHOPOAHOrO Mojs TeMNepatyp C MakCMMas/bHOM pasHUUEN B ABYX Nt0ObIX

TOYKax He bosee 5 OC; SNEeKTPOABUraTe/ib BEHTUNIATOPA AOO0/XKEH UMMETb Sl'leKTpl/I‘-IeCKVIljl TOPMO3 AnA 6bICTpOVI
OCTaHOBKMWU.

MpofyBOYHbIE OKHA C 3aBMXKAaMM AOKHbI 06ecneynBaTb NPoAyBKY 06bema TepmoLLKada BO34YXOM 32 Bpems
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He 6bonee 15 MUH.

[lBepb CO CMOTPOBbLIM OKHOM A,0/13KHa obecneynBaTb AOCTYMN KO BCEM y3/1aM YCTaHOBKMU BHYTPM TepMoLlKada 1
BO3MOYHOCTb BM3ya/ibHOro HabloAeHMA 33 N1aMeHEeM B PeaKLMOHHOM cocyze.

KOHLI,GBOVI BbIK/TIOYATE/Tb CNYHKUT ANA BKNKOYEHUA NCTOYHUKA 3aXXUTaHUA.

KoHCTpyKLMA TepmolLKada f0/1xKHa obecneynBaTb OTHOCUTE/IbHYIO €ro ra3oHenpoHMLLAeMOoCTb A5 CO34aHuA
HEeobX0ANMMbIX CAHUTAPHO-TUTMEHNYECKUX YCI0BUI Ha paboyem mecTe.

Bce meTannmyeckmne anemeHTbl, PacnonoXKeHHble BHYTPH TepMOUJKad)a, N ero BHyTpeHHne CTeHKW O0/1XKHbI 6bITb
BbIMOJIHEHbI N3 KOppO3MOHHOCTOﬁKOﬁ CTanwu.

4.10.1.2. PeakUMOHHbIM cocya, NpeacTaBaaoLwmini cobon uMAnHAP € BHYTPEeHHMM anameTtpom (300 +/- 10) mm,
BbicoToi (800 +/- 30) MM M TONLLMHOMN CTEHKN HE MEHEe 2 MM, FTepMETMYHO 3aKPblBaeMblil HEMOABWKHOWN BepXHen u
NOABWMXXHOM HUMXKHEN KPbILLKaMM.

PeaKUUWOHHbIN cocy KPpenAaT BEPTUKA/IbHO BHYTPU TepMoLLKada. PaccTosHME OT HUXKHEro TopLL.a PeakLMOHHOIro
cocyZa 40 HWMKHEW CTeHKM TepMmollKada, obecneumBatowee cBOOOAHbIN BbIXOZ MPOAYKTOB FrOpeHMa U3 cocyaa,
OO0NXKHO bbiTb 0T 100 A0 150 mm.

PeaKLLMOHHbIﬁ Cocyn A01XeH MWMMETb 3NeKTpodbl 3aXXUraHnA, [ABa KOHBEKTUBHbIX MepemelinBaTena,
orHenperpagunTens., TeMﬂepaTyprIVI AaT4uUK, NpoayBoO4YHOE OTBEPCTNE, CMOTPOBOE OKHO, MEXaHU3M YynpaBaieHNA
HUXKHEN KpblLLIKOVI, BBOAbI 1 BbIBOAbI ra30B.

dneKTpoabl CNYXKAT ANS 3aXKUTaHNA CMeCell B peakUMoHHOM cocyae. OHU NpeacTaBaaoT coboi MeTanimyeckme
cTepkHM anametpom (3,0 +/- 0,3) Mm, ycTaHaBAMBaEMble FOPM30HTA/IbHO M COOCHO APYr K APYry B AMaMeTpasibHOM
NIOCKOCTM PeakLMOHHOro cocyda Ha pacctoaHum (750 +/- 20) mMm OT BepxHel KpbIWKU. BBOA 31eKTpoaos B
PEAKUMOHHBIM Cocys, OCYLLEeCTBAAOT Yepes repMeTUUHble pasbembl. BHYTPeHHME KOHLbl 3/1eKTPOLOB, 3aTOYEHHbIe
nog yrnom 10° +/- 3°, AONXHbI OTCTOATbL APYT OT ApPYyra Ha PAcCTOAHUN OT 5 A0 7 MM.

KOHBEKTMBHbIE MepeMellMBaTeNn, CAyXKalwue gas nepemelwnBaHna cMeceil B pPeakUMOHHOM cocyae,
npeacTaBastoT cobon TpybuyaTble HarpeBaTenu C NPOTOYHOM Bogon. lNepemelwmBaTenn umeroT Gopmy netam wm
YCTaHaB/IMBAIOTCA: OAMH - Ha PACCTOAHUMN He MeHee 30 MM HUKe 3/1eKTPOLOB 3aXKMraHWsA, BTOPOW - HA PAaCCTOSIHUM He
6onee 100 Mm OT BepXHEN KpbIWKK cocyaa. NepemelumsaTenn Ao/KHbI obecrneymBaTb NepemeLlnBaHne CMecH 3a
Bpems He 6onee 15 MUH.

OrHenperpaauTenn, CAyKalmMii N8 NpefoTBpaLLeHmA BbiIbpoca N1ameHun U3 peakLMOHHOIo Cocyaa, He AOMKEH
co34aBaTb MOBbLIWEHMA AaBAEHUA B cocyde Npu cropaHunm cmecn 6onee yem 25 KMa. OrHenperpagutenb
YCTaHaB/IMBAIOT B HUXHEWN YaCTU PeaKLMOHHOTO COCYyAa HUXKe KOHBEKTUBHOIO nepemeLunBaTens.

TemnepaTypHbI AaTUMK, NPeACTaBAAOWMN coboi KONBY rasoBOro TEPMOMETPA, CAYNKMT ANA U3MEPeHUs
TEMMepaTypbl CMECM B PeakuMOHHOM cocyae. [JaTumk BBOAAT B COCy[ 4Yepe3 repmoBBOA, M YCTaHaBAWBalOT B
rOPM30HTa/IbHOM MNNIOCKOCTM 3/1EKTPOA0B Ha PaccToAHUM 70 MM OT HUX.

MpoAyBOYHbIN NAaTPYOOK gMameTpom oT 25 2,0 30 MM, Cy:KaLLMI AN yAaNeHUA NPOAYKTOB ropeHus U3 cocyaa,
pacnosiaratoT B BEPXHEN KPbIWKe Y rTepMETUYHO 3aKPbIBAOT CbEMHOM 3aryLWKOW.

CMOTpOBOE OKHO A0/KHO obecrneynmBaTb BO3MOMHOCTb BWM3yasbHOrO HabalogeHMA 3a nJamMeHem No Bcew
BbICOTE peaKLMOHHOro cocyaa U umeTb pasmepbl He meHee Yem 720 x 130 mm. OKHO repMeTUYHO 3aKPbIBAKOT CTEK/IOM
ToNwmMHoM o1 10 A0 12 MM C NPUKMMHbBIM dNaHLEM.

MexaH13M ynpaBAeHUA HUMKHEN KPbIWKOM CAYXKUT Aaa obecnedyeHua repMeTMYHOCTM KOHTaKTa KPbIWKKU C
COCYZOM B €ro 3aKpPbITOM MOJIOXEHUN U OTBEAEHUSA KPbIWKWU B BOKOBOM HamnpaB/ieHUM MPU OTKPbIBaHUKM coCyaa.
MexaHM3M COCTOMT M3 BMHTA, KOPOMbIC/IA, CUCTEMbI LUECTePeH W LWTypBasa, C MOMOLLbIO KOTOPOro BPYYHYH
OTKPbIBAIOT KpbIlWKy. LUTypBan ponkeH 6ObiTb BbiBeAeH 3a npegenbl TepmolwkKada. KpbllKa [oMKHA UMMETb
YNNOTHUTENbHbIN 31EMEHT, @ MEXaHW3M YNPaBaeHMUA - YNopbl 417 GUKCALUN B KPAWHUX NMOIOKEHUSAX.

BBogbl W BbIBOAblI TA30B CAYXKaT A/A MNOACOEOMHEHUSA K peaKkuMOHHOMY cocyay TpybonpoBoaos
NMHEBMOCUCTEMBI.
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PeaKLMOHHBIV cocya, AOIKEH BblaepKneatb 6e3 paspyweHua n gepopmauymii Bakyym go 100 Ma, gasneHve go
200 kMa.

Bce meTanaMyeckme 4YacTM pPeakuMOHHOro Ccocysa WM ero y3noB AO/KHbl  ObiTb  BbIMNOJHEHbI U3
KOPPO3NOHHOCTOMKOM CTanu.

KOHCTpYKUMA peaKkLMOHHOro cocyga n[o/KHa obecneymBaTb cBobogHoe, 6e3 KOHTaKTa € Kakoh-1mbo
NMOBEPXHOCTbIO, PACMPOCTPAHEHME NMITAMEHN OT 3NEKTPOA0B A0 OHOKOBOM CTEHKU U BEPXHEN KPbILLKMU.

4.10.1.3. UcnapuTtenb, cayxawmin ana obecnedyeHns He0bXoAMMOTO AaBAeHNA Mapa KUAKUX FOPIOUYNX BelllecTs
He 6osiee 10 MIlla, Ao/KeH MMeTb COBCTBEHHbIM HarpesaTesb A/A MCNapeHus KUAKOCTeN B TOM C/ydae, Koraa
aNeKTpoHarpesaTen TepMmollKkada He BKAOUYEHbI. McnapuTenb AoKeH 6biTb U3roTOBAEH U3 KOPPO3MOHHOCTOMKOM
cTanu.

4.10.1.4. TpybonpoBoapl C apmMaTypPOi, U3roTOB/IEHHbIE U3 KOPPO3MOHHOCTOMKOM CTaNn U CAyXKalluue ans:
nogauum B peakLMOHHbIN cocys aTmochepHOro Bo3ayxa;

NU3MepEeHUA AaBNeHUA B PEAaKLMOHHOM COCYAE;

nogayum roproyero rasa u3 6annoHa;

noga4v roproyero KOMMNOHEHTa B NAPOBOM UM XKNAKOM pase U3 ucnapuTena B peakLMOHHbIV cocya;
oTbopa Npob cmecn N3 peakUMOHHOro cocyaa A1A KOIMYECTBEHHOMO aHanm3a;

BaKyYMMWPOBAHMA PEaKLMOHHOIO COCyaa U ucnapuTtens.

Bce TpybonpoBoAbl AOMKHbI MMETb 3anopHble BeHTMAW. CymmapHblii obbem TpybonpoBOAOB MeKay
BEHTUASAMU U PEAKLMOHHBIM COCYA0M He A0/IXKEH NpeBblluaTh 1% oT 06bema peaKkLuMOHHOro cocyaa.

Bce TpybonpoBoAbl, KPOME UX KOHLLOB, NAYLLMX HAa MAaHOMETP M BaKyyMHbIA HAcOC, A,0/1KHbI O6bITb PACMON0KeHbI
BHYTPU TepmoliKada. MaxoBMKM 3aMopHOM apmaTypbl A0/KHbI 6biTb BbiBeAEHbl 3a npedenbl Tepmolukada B
MHEBMONY/IbT.

TpybonpoBoAbl, 3anopHas apmaTtypa, CBA3aHHaA C UcnapuTesnem, U caM UCNapuUTenb AO0KHbI BblAepKUBaTb
Bakyym go 100 MNa v gasneHue go 15 MMa; TpybonpoBoabl 1 3aMopHan apmaTypa, CBA3aHHbIE TO/IbKO C PeaKLMOHHbIM
CcoCcynoMm, AOKHbI BblaepkmBaTb Bakyym o0 100 Ma n gasneHune go 200 kMa.

4.10.1.5. NMHeBMONYANbT, CAYXKALWMX ANA YyNPaBAEeHUA NMHEBMOCUCTEMOM YCTAHOBKM MPU COCTaBAEHUM CMeECe,
[O/IKEH UMETb PTYTHbIA MaHOMETP, ra3oBblli TEPMOMETP, MAXOBMKKU 3aMOpPHOM apmaTypbl Tpybonposoaos, 610K
noABo/Aa ra3oB K YCTaHOBKe.

PTYyTHbI MaHOMETP CAYXKUT 4NA U3MEPEHUA OABMEHUA B PEAKUMOHHOM cocyae. MaHOMETp AO0/KEH UMETb
npeaenbl nsmepeHuns ot 0 4o 120 klMa 1 NorpewHoCTb U3MepeHns AasneHns He 6onee +/- 66 MNa. MaHomeTp A0NKeEH
MMEeTb YCTPOWCTBO ANs ONpeaeneHuna YpoBHA PTYyTM C MorpewHoctblo He 6osee 13,3 MMa. Ha Tpybonposose,
COeLMHAIOLLEM MAaHOMETP C PeaKLMOHHbIM COCYA0M, AO/IXKHA ObITb PTYTHAA NOBYLUKA.

[a30BbIi TEPMOMETP CAYKUT A8 U3IMEpPeHUA TemnepaTypbl B peakLMOHHOM cocyae. TepMOMETP AOJIKEH
nMeTb npeaensl namepeHuii ot 15 o 150 °C v norpelHocTb n3MmepeHunsa TemnepaTtypbl He 6onee 2 °C. MHepUMOHHOCTb
TepMOMeTpa He AOJIKHA MpeBbiwaTb 3 MUH. [JonycKaeTca UCNONb30BaHUE APYrUX M3MmepuTesnel TemnepaTypbl C
MOrpeLHoCTblo He 6osiee yKa3aHHOM.

MaxoBMKM 3aMoOpHON apmaTypbl A0MKHbI obecneymBaTb yAob6CTBO MX BpalLeHWs NpuM OAHOBPEMEHHOM
Habl04EHNM 33 YPOBHEM PTYTU B MAHOMETPE KaK Ha HUMKHEM, TaK U Ha BEPXHEM NpeaesiaXx U3MepeHus.

Bbnok noaBoga rasoB K YCTAaHOBKE [AOJ/IKEH MMETb MpUcoeaMHUTENbHbIE 31eMeHTbl ANA NOAKAOYEeHUA
TpybonpoBoaoB OT 6anN0OHOB, a TakKe TpybonposoAbl AN NOABOAA ra30B K 3aMNopHOM apmaType TpybonpoBoaos
TepmoLKada. InemeHTbl 6/10Ka AOKHbI BblAepKMBaTb AasneHne go 0,3 Mrla.
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CymmapHbIit 06bem Tpybonposoaa, COeANHAIOWEro peakLMOHHbIN coCyd, C PTYTHbIM MaHOMETPOM, PTYTHOWM
JIOBYLLIKOW M PTYTHOW YallKON MaHOMETPa MPU MUHUMAIbHOM YPOBHE PTYTU B HEl, He A0/XKeH npesblwatb 1,5% ot
obbema peaKkLMOHHOro cocyaa.

4.10.1.6. BaKyym-Hacoc, CAy»Kawmn ANa co3[aHUA HeobXoAMMOro pasperkeHua B peakuMOHHOM cocyde M
NMHEBMOCUCTEME YCTAHOBKWU. [1poM3BOAMTENBHOCTL BaKyyM-Hacoca [AO/KHA obecrneuymBaTb BaKyyMWUPOBaHMeE
peaKkUMOHHOro cocyaa U nHeBmocuctembl Ao 100 MNa 3a Bpems He 6onee 30 MUH.

4.10.1.7. BnoK perynnpoBaHuAa TemnepaTypbl, CAYXKaAWMN ANA CO34aHMA M aBTOMATMYECKOro noaaeprkaHua
TemnepaTtypbl TepmolwKada Ha Ntobom 33aJaHHOM ypoBHE B AMana3oHe pabounx Temnepatyp. bnaok aposxkeH
obecneynBaTb COBMECTHO C 3/IEKTPOHArpeBaTeiAMM TepMoLLKada NoBblLLEHNE TeMMepaTypbl B 06beme TepMoLlKkada
[0 33[LlaHHOTO YPOBHSA C NOrpeLHoCcTbIo He 6oee 2 °C 3a Bpemsa He 6onee 1 u.

4.10.1.8. 3akurarollee YCTPOMCTBO, CayKawee a9 GOPMUPOBAHUA MCKPOBOro paspAda B MCKPOBOM
NPOMEXYTKE MEXKAY 3NEeKTPOSaMM PEaKLMOHHOro cocyaa, AOIKHO obecneunsatb NPo6OM MCKPOBOTO NPOMENKYTKA
WMHAYKLMOHHOWN UCKPOI M 06pa3oBaHMe B BO3AyXe YCTOMYMBOro NaasmeHHoro "Kosnadyka" sbicotort ot 0,5 ao 1,5 cm.
Bbloensemasn aHeprus UCKpP Ha 31eKTPoZax NPU HOPMAsbHbIX YCNOBUAX MPU AAUTENbHOCTM paspsaga (2,0 +/- 0,1) ¢
AomKHa cocTaBaatb oT 30 go 40 K. KOHCTPYKLUMA 3aXKMratoLLLEero yCTPoMCcTBa 401KHa obecneynBaTb ANCTaHUMOHHOE
ynpasneHue.

4.10.1.9. 2neKkTponynbT, CAYXKAWMA A0S N04AYM  3S/IEKTPOMUTAHMA Ha BCe NOTPebuTenn yYCTaHOBKM:
3NeKTpoHarpesaTen TepMollKada, 3/1eKTpoABurateNb BEHTUAATOPA, ON0K peryaMpoBaHuMAa TemnepaTypbl,
3aKurarollee yCTPOMCTBO, BaKyyM-HacocC. KauectBO M NMPOYHOCTb 3/1EKTPOU30IALMM 3EKTPONyAbTa, NPOBOLOB U
notpebuTenelt fOMKHbI COOTBETCTBOBATb TPeb0OBaHMAM 3/1eKTpobe3onacHOCTN Npu paboTe Ha YCTaHOBKe.

4.10.2. MoAaroTtoBKa K UCMbITaHUAM
4.10.2.1. Npn HeObXOAMMOCTM YCTAHAB/IMBAIOT COOTBETCTBME UCCAeAyEMOro 06pasua NacnopTHbIM AaHHbIM.
4.10.2.2. HaxoaaT pacyeTHble 3Ha4YeHMA npeaenos no ¢opmynam, npuseseHHbIM B MpuaoxkeHun 4.

4.10.2.3. Nepeq UcnblTaHMEM NPOBEPAIOT YCTAHOBKY Ha repMeTUYHOCTb. [epMeTUYHOCTb YCTaHOBKM, BKAOYAA
ncnapuTesb, peakUMOHHbIM cocya, TPybonpoBoabl C apMaTypPoOM, PTYTHbIM MaHOMETP, 4,0/13KHa bbITb TaKoM, YTObObLI NpuU
octatoyHom gasneHmn ot 0,90 go 1,33 Kla nsmeHeHne gaBneHMsa 3a CHeT HaTevek He npesbiwano 66 Ma 3a 30 muH.

4.10.2.4. MpoBepaoT NPUTOAHOCTb YCTAHOBKK K paboTe npu Temnepatype (25 +/- 10) °C no nponaHy ¢ YNcToTomn
He meHee 99,95%, HUXKHUI Npeaes KOTOPOro Ao/eH cocTasnaTsh (2,05 +/- 0,10)% o06.

4.10.3. NpoBeaeHUe UCNbITaHUI

4.10.3.1. na onpeneneHna HUXKHero npegena OpraHMYeCcKUX BeLLecTs, cogeprawmx Tonbko atombl C, H, O, N
n oauH atom Cl, BHayane NpuUroTaBAMBAlOT Fa3o- M NAPOBO3AYLIHYIO CMeCb, cofeprKalyto B 1,3 pasa meHblie
NUccnefyemoro BeLecTsa, Yem HeobXxo4MMO A5 CO34aHNA CMeCK, COOTBETCTBYIOLLEN €ro pacyeTHoMy npegeny. ns
APYrnx BELEeCTB BHa4va/ie NpMroTaB/iMBalOT CMEeCb, COAEPKALLYIO B ABa pa3a MeHbLUE NCCNeAyeEMOrO BELLECTBA, YEM
Ha pacyeTHOM npegene.

CnefyeT yuuTbIBaTb, YTO HUMKHUIA Npeaen npu Temnepatype (25 +/- 10) °C He MOXeT BbITb HUNKE CAeayHoLLUX
3HauyeHun: ana napos - 0,4% 06., anA rasos - 1,5% 06.

[na onpegeneHna sepxHero npegena opraHMYECcKUxX BewecTs, cogepKawmx Tonbko atomsl C, H, O, N n ognH
atom Cl, BHayane nNpuroTaBiMBalOT CMECb, COAEPMKALLYO Kucnopoga B 1,5 pasa meHblle, 4yem Heobxoaumo Ans
C034aHnNA CMecu, COOTBETCTBYIOLLEN pacdeTHOMY npeaeny. Ona gpyrux BewecTs BHa4a/se NpUroTaBinBaloT CMECh,
coAepKallyto KUC/Iopoa B BA pasa MeHbLUE, YEM B pacyeTHOM NpesenbHON CMeCK.

4.10.3.2. MNMpn HEOBXOAMMOCTI 3aMNONHAIOT UCNAPUTESb XKUAKUM FOPIOYMM, HarpeBatoT UCMapUTENb, BK/IOYAIOT
610K perynnpoBaHus TemnepaTypbl M BbIBOAAT YCTAHOBKY Ha Tpebyemblit TemnepaTypHbI peXKunm.

4.10.3.3. [lna npurotoBieHnUa cMecu Tpebyemoro coctaBa peaKLMOHHbII COCyZ, BaKyyMUPYHOT L0 OCTaTOYHOIO

pasnenna 133,3 Ma, 3aTem nooyepesHO NOAAIOT B HEFO KOMMOHEHTbI CMeCcK Mo napumanbHbiM aasnennam ( Px),

< Ha calT 41


https://tk-expert.ru/

BblUMCAAEMbIM MO popmyne
p.=0,0lp.p., (4

roe P. - 3apaBaemasn KOHLLEHTPaLMA KOMNOHeHTa cmecu, % 06.;

P, - obuwee nasnenune rasosoi cmecy, Ka.

Mpwn HEO6XO[J,VIMOCTM AO0NYyCKakTCA UHble cnocobbl npuroTosseHnA CMecemn, ecnv oHU Aal0T TOYHOCTb HE HUXKE,
yem HDEAﬂaFaeMbIVI cnocob.

4.10.3.4. Obuwee pgasBneHne cMmecu BblbUpaloT B npeaenax or atmochepHoro aasneHua Ao 120 kMa. Bbibop
BE/IMUYNHbI 0bLLEero AasneHna onpeaensaerca HeobXo0AMMOCTbIO UMETb M3BbITOK AaBleHUA CMECKU MO OTHOLLEHUIO K
aTMochepHOMY AaB/eHUIo NPU NPoBeAEHUN KONMYECTBEHHOro aHaansa.

4.10.3.5. OuepegHOCTb NOAAYM KOMMOHEHTOB CMECUM B PEAKLMOHHbIA COCyh 3aBMCUT OT MX MapuumasnbHbIX
OABNEHUA: KOMMOHEHT C MEHbLWMM MNapuMasbHbIM [aBJEeHMEM MOAAT MEPBbIM, KOMMOHEHT ¢ 60ablMm
napunanbHbIM gaBAEHMEM - NOC/IEAHUM.

4.10.3.6. MNocne Hanycka KOMMNOHEHTOB B PEaKLMOHHbIN COCY/ CMEeCb MepemMellnBaloT B TedeHne 15 MuH.

4.10.3.7. Mpn HEOBXOAMMOCTUN NPOBOAAT KOJIMYECTBEHHbIN aHaNU3 cmecu npu ee otbope Yepes Tpybonposoa c
3aMoOpPHbIM BEHTUJIEM, COOOLAIOWMM PeaKUMOHHbIN cocyd ¢ aTmocdepoit. Mocne aHanu3a M3bbITOK AaBieHus B
peaKkLMOHHOM COCYyAe NOHUKAOT A0 3HAYeHMUA aTMOCHEPHOrO AaBNEHUA.

4.10.3.8. BbIKNlOYAlOT HarpeBaTeAn WM BEHTUAATOP TepmollKada. 3aTeMHAIOT MNomelieHne nabopaTtopum.
OTKPbIBAOT HUMKHIOKO KPbILLKY peaKkLMOHHOro cocyaa A0 Yynopa B KOHL,EBOM BbIK/toYaTeb.

4.10.3.9. C nepeHOCHOro nysbTa 3a*KUratoT CMeCb NyTeM NOAAYM UCKPbI Ha an1eKTpoabl. [poa0 KUTENBHOCTD
BPEMEHM C MOMEHTA OTKPbITUA HUXKHEN KPbILWKKU A0 MOMEHTA 3aXKUTaHUsi CMECU He A0/1KHa NpeBblwaTh 5 C.

4.10.3.10. Pe3ynbTaT MCMbITaHWA Ha PacnpoOCTPaHeHME NNaMEHU OLEHMBAIOT BM3yaabHO. 14 HabaloaeHnn 3a
nJameHeMm MUCNoJb3yHOT 3epKasio, YCTaHOB/IEHHOE Nog, yriom He 6osblie 45° K ycTaHoBKe.

4.10.3.11. B cmecax, rae naamsa pacnpoctpaHaeTcs B Buae AedpopmMMUPOBAHHON KOHBEKTUPYIOLLEN cdepbl, 33
rOpPHOYYH CMECb MPUHMMAIOT TaKyto, B KOTOPO N1ams pacnpocTpaHsaeTcs A0 6OKOBbIX CTEHOK PeakLMOHHOro cocyaa.
[anbHelwee nosegeHne naameHu (AOMAET OHO A0 BEPXHEN KPbILWKKU COCyAa UM, B pe3ybTaTe BbITA/KMBAIOLLLETO
"spdeKkta TpybLI", ByAeT BbIOpOWEHO M3 cocyda, He ycneB AOCTUTHYTb BEPXHEW KPbIWKKM cocyda) He [AO0/KHO
NPUHUMATBCA BO BHUMaHMeE Npu OLLeHKe pe3y/ibTaTa OnbITa.

B cmecax, rae nnama MOMKET AOCTUIHYTb BEPXHEN KPbILWKKN COCYAa paHblie, Yem GOKOBbIX CTEHOK, 3a ropoyyto
CMECb MPMHMMAIOT TaKyto, B KOTOPOM NAams pacnpocTpaHAeTCsa A0 BEPXHEN KPbIWKN peakLMoHHOro cocyaa.

4.10.3.12. Ecnv npy NepBOM WUCMbITAHUM CMECK MNONYyYeH OTPULATENbHbIM pe3ynbTaT, TO B KarKAoM
nocneayolem MUCNbITaHUM MNPU ONpeaeneHnn HWKHero (BepxHero) npefena KOHLEHTpauuio uccaesyemoro
BELLECTBA C/ieayeT yBesMunBaTb He H6osiee yem Ha 10% (ymeHblwaTb He 6osiee Yem Ha 5%) OT nmepBOHaYaNbHOM
KOHLLEHTPaLMn A0 MNOJYYEHUA NONOKUTENbHOIO pe3y ibTaTa.

Ecav npu nepsom ncnbiTaHMKU NonyyeH NONOXMUTENbHbIN pe3ynbTaT, TO nocneayrouime NCnbiTaHMA NPoBoAAT C
YMeHbLUEHHOVI Ha HUXHEM npeaene n yBeaneHHoﬁ Ha BepXHeM npegene KOHUeHTpaunAMm ropro4ero KOMNOHEHTa
A0 nony4yeHnAa OoTpuuaTesIbHOro pesysibTaTa.

B ,u,aaneﬁmeN\ war nasmeHeHnAa KOHUeHTpaunn KOMMNOHEHTOB B CMeCKU NOCTENEHHO YMEHbLIAKT A0 TexX nop,
NOKa Ha6}'IIOLI,aETCH NOBTOPAEMOCTb pe3y/ibTaTOB.

4.10.3.13. Mocne Kax[oro UcnbiTaHMA pPeakLUMOHHbIN cocya, 1 TepmolLKad NpoayBatoT BO34YXOM A5 yAaNeHUA
NPOAYKTOB rOpPeHMA UK rasoB U ANA OXNAXKAEHUA CTEHOK cocyaa. MNocneayrolwee ncnbiTaHne HAYMHALOT NOC/Ie TOrO,
KaK TemnepaTypa B PeakLMOHHOM cocyae AOCTUIHET TemnepaTypbl 3a4aHHOTO PEXUMA.
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4.10.3.14. Nocne cepun UCNbITAHUIM C O4HMM BELLECTBOM CleayeT TWwaTesibHO NPOoMbITb cocy, Tpybonposozbl
W 3aNOPHYIO apMaTypy STaHO/I0OM, @ 3aTeM MUX NPOCYLINTb U NPOAYTb BO34YXOM.

4.10.4. OueHKa pesybTaToB

4.10.4.1. 3a npeaen pacnpocTpaHeHMA MNJIamMeHU NMPUHUMAOT cpegHeapudMeTUYecKoe LWWeCTU BAMMNKaMLWMX
3HaYeHWUI KOHLEHTpaLuMmM MUccaelyemoro BelecTBa B CMeCH, B TPeX M3 KOTOpbIX HabntoaaeTcA NoNoXUTENbHbIN
pe3yAbTaT UCNbITAHWUSA, B TPEX APYIUX - OTPULATENbHbIN. [ToNly4eHHOE 3HaYeHMe Npeaena OKPYrastoT 40 BTOPOro 3HaKa
nocne 3anAToi.

4.10.4.2. CxoaMMoCTb mMeToda Npu AoBepuTesbHOW BepoATHOCTM 95% He gosKHa npesblwaTtb 0,1% 06. Ha
HUKHem npeaene n 0,2% 06. Ha BepxHeM npegene.

4.10.4.3. BocnponsBoAMMOCTb METOAa NPWN A0BEPUTE/IbHOM BEPOATHOCTU 95% He aonxKHa npesbliwaTb 0,3% 06.
Ha HUXHem npegene n 0,6% 06. Ha BepxHeM npeaene.

4.10.4.4. Ycnosus n pesynbTaTbl UCMbITAHUN PErUCTPUPYIOT B NpoToKone, ¢dopma KOTOPOro npusBeneHa B
MpunoxkeHum 1.

4.10.5. TpeboBaHuAa 6e3onacHoCcTH

4.10.5.1. Mpw 3aKMraHKUM roptoYert cMecn onepaTop AO/KEH HaxoAMTbCA Ha PacCTOAHMU He MmeHee 2 M OT
YCTaHOBKMU.

4.10.5.2. He cnepyeTt npoBoAMTb UCNbITAHUA CMECel ¢ KOHLLeHTpaLumel roptoyero 6oblue, YemM KOHUEHTpauuaA
nepsoli roptoyeit cmecu B befHbiX CMECAX, U MeHbLUE, YEM KOHLLEHTPaLMA NepBOM roptoyein cmecu B 60ratblx CMecax.

4.10.5.3. Paboyee mecTo onepatopa AO0/XKHO yA0BAETBOPATb TpeboBaHMAM 3anekTpobesonacHocTn no FOCT
12.1.019 1 caHUTapHO-TUTMEeHNYeCcKM TpeboBaHMam no NOCT 12.1.005.

4.11. MeTtoag, 3SKCNEPUMEHTaNbHOro onpeaeneHus noKasaTenel B3pbiBa MblIEBO3AYLIHbIX CMecen -
MaKCMMa/lbHOTo AaBsieHnA B3pbiBa, HUXHEro KOHUEHTPaAaUuMOHHOro npegena pPacnpocTtpaHeHnAa nJaaMeHu,
MMHUMaA/IbHOrO B3PbIBOOMACHOIO COAEPKAaHUA KUCAoPOAa M MUHUMANbHOMW bnermatusmpylowen KoHUeHTpaunm
dnermatmsaTopa
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4.11.1. Annapatypa

YcTaHOBKa A1 onpefesieHnsa nokasaTesieil B3pbiBa MbIEBO3AYLIHbIX cmeceit (uyepT. 13) BKawovaeT B cebs
cneayowme 31eMeHTbI.
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1 - peaKUMOHHbIN cocy; 2 - KOHYC pacnblanTens;
3 - dopkamepa; 4 - obpaTHbIN KNanaH;
5 - KnanaH c aneKkTponpuBoaoM;
6 - mMaHOMeTp; 7 - pecmBep; 8 - ra30aHaAn3aTop;
9 - nynbT ynpasneHna; 10 - UICTOYHMK 3aXKUTaHUA,
11 - pernuctpmpyrowan annapatypa; 12 - 4aT4nK AaBneHna

Yeprt. 13

4.11.1.1. PeakuUMOHHbIN cocya, npeacTasaalowmin cobon unManHAp Bbicoton (450 +/- 25) MM U BHYTPEHHUM
AvameTpom (105 +/- 5) mm, BbINOIHEH U3 HepXKaBeloLwel CTaan U paccunTaH Ha paboyee gasneHune go 1 MMa. Cocya
CHabXKeH WTYLepammn 410 NoAaYM rasoBbiXx KOMNOHEHTOB M NOACOeAMHEHUS AATYMKA AaBNEHMA.

Kpome METANNNYECKOIo peakuymnoHHOro cocyaga yCcraHoBKa CHabKeHa pPeakuynOHHbIM COCya0M U3 CTEKNAHHOM

2
Tpy6bl no FOCT 8894 BbicoToM (450 +/- 25) MM, BHYTPEHHUM ANaMETPOM 1OJ_F3 MM W TONILUMHON CTEHKM (7 +/- 1) mm.

4.11.1.2. Cuctema rasonpuroToBaeHMUA U pacrbleHUsA UCC/eyeMOoro BELLecTBa, paccyMTaHHasAs Ha pabouee
pasneHune go 1 Mrla, coctout n3:

KOHYCHOro pacnblantens c yrnom pactsopa 30° +/- 5°, KOTOPbIl ABNAETCA BEPXHEN KPbIWKON peaKkLMOHHOro
COCYyZ,a W BbINOJIHEH U3 HEPYKABEIOLLLEN CTaNN;

¢dopKkamepbl, B KOTOpyld NoMelaloT obpasel, Mccieayemoro BellecTBa (peKoMeHAyemas KOHCTPYKLMSA
dopKamepbl NpuBeseHa B MNpunoxkeHnn 5);

06paTHOro KaanaHa M KaanaHa c 31eKTPONPUBOAOM; BPEMSA OTKPLITUA 31eKTponHeBMoKAanaHa (0,3 +/- 0,1) ¢;
pecusepa c Tpybonposogamn Bmectumoctbio (1,0 +/- 0,2) am3;
MaHomeTpa Knacca TouHocTu 0,25.

YcnoBHbIM AnMameTp npoxoda Tpybonposoaos Ao/keH 6biTb (10,0 +/- 0,5) MM, 31e€MEHTOB CUCTEMbI
rasonpuUroToBAEHUs M pacnblneHns He meHee 10 mm, BeHTUNENH He MmeHee 4 mm. [anHa TpybonpoBOAOB mexKay

N2 Ha caitt 44


https://tk-expert.ru/

PecMBepPoOM 1 pacnblInTeNnem A0MKHa cocTasnaTts (0,9 +/-0,1) m.

4.11.1.3. VCTOYHMK 3a*KUraHuA, nNpeacTaBAAlOWMA CcobOM HarpeBaemyld 3N1EKTPUYECKMM TOKOM [0
Temnepatypsbl (1050 +/- 50) °C cnupanb U3 NPoBOaOKM Mapku X80H20-H (TOCT 12766.1) anametpom 0,8 mm. nunHa
cnupanu (50 +/- 1) mm, BHYTpeHHKUI agnameTp cnmpanu (8,0 +/- 0,5) mm; uncno eutkos 30; noTpebasemas MOLLHOCTb
npu Toke (13,0 +/- 0,5) A coctasnseT (475 +/- 25) BT, Bpems Bbixoaa Ha pabouyto Temnepatypy (8 +/- 1) c. Cnupanb
pacrnosioXeHa ropM3oHTa/IbHO Ha OCU LMAMHAPA Ha paccToaHun (150 +/- 5) mm oT HUXKHero dnaHua.

4.11.1.4. Cuctema permcTpaumnm AaBneHus, CoCToALLaa U3 AaTuMKa AaBAEHUA U BTOPUYHbIX NPpMbOOPOB, A0/XKHA
obecneynBaTb HEMNPEPDLIBHYIO AN ANCKPETHYIO 3aNUCb U3MEHEHMA AaBNEHUA BO BPEMEHU B YaCTOTHOM AManasoHe oT
0 oo 300 Iy, c BepXHMM npegenom namepeHma He meHee 1 Mra. 3a Havyano oTcyeTa BPpEMEHU MPUHUMAOT MOMEHT
cpabaTbiBaHMA KManaHa pacnblieHma obpasya nccneayemoro BeLecTsa.

4.11.1.5. KoHTposb coaeprKaHMA KUCAOpPOAA B pPeaKUMOHHOM COCyAe W pecuBepe OCYLLEeCTBAAKT
rasoaHanM3aTopom c AnanasoHom namepeHuns ot 0 go 21% o6. n npegenom AoNycKkaemon NorpeLlHoCTX NoKasaHui
He Bonee +/- 2,5%.

4.11.1.6. NynbT ynpaBneHua, obecneuymBalOLNIM ISNEKTPONUTAHUE U  CUHXPOHM3AUMIO B 33a4aHHOM
noc/nefo0BaTeIbHOCTM PAbOoTbl CUCTEMbI PaCMblIEHMA, UCTOYHMKA 3aXKUTAHUSA U CUCTEMbI PerucTpaLmm.

4.11.2. MoAroTtoBKa K UCMbITaHUAM

4.11.2.1. YcTaHaBAMBAOT COOTBETCTBUE ncecneayemoro sewecrtsa NacnopTHbiM AaHHbIM MO BHEWHEMY BUAY,
B/1aXXHOCTU, 30/1IbHOCTU, a ANA NNaBAWNXCA BEWECTB - 4ONONTHUTENNIBHO NO TEMNEPATYpPE NAaBNEHUA.

4.11.2.2. Vccnepyembie BelLEeCTBa PaccemMBatloT; MPU MUCMbITAHNUM UCMONb3YIOT 06pasLbl C pasmepamm YacTul,
meHee 50 mKm gna metannos u meHee 100 MKM - A4na Apyrux BeLLecTs.

4.11.2.3. NpoBepAtoT CTa/IbHON peaKLUMOHHbIN COCy Ha FrepMeTUYHOCTb.
4.11.2.4. TapupytoT cucTemy peructpauunm AasaeHus.

4.11.2.5. MNpurogHocTb yCTaHOBKM K paboTe nposepstoT no nukonoauto (FTOCT 22226), nokasaTenu B3pbiBa
KOTOPOro A0/KHbI BbiTb PaBHbI: MaKCMManbHOE AaB/ieHne B3pbiBa (620 +/- 85) Kla, HUKHUIA KOHLEHTPALMOHHbIN

npeaen (34 +/-8) - M_3 , MMHMMa/IbHOE B3pbiBOOMNacHoOe coaepykaHue Kucnopoaa (10,2 +/- 1,0)% o06.
4.11.3. NpoBeaeHMe UcNbITaHUN

4.11.3.1. TOTOBAT ra3oByld CMeCb 334aHHOro0 COCTaBa OTAE/IbHO B PEaKLMOHHOM COCyae WU B pecmBepe Mo
napumanbHbIM AaBneHUAaM KomnoHeHTos ( Px ), Bblumcasembim no popmyne (4).
B peakLMOHHOM cocCyfe roTOBST ra3oBYyl0 CMECb C TaKMM pacyeTom, 4Tobbl obuiee AaBieHWe ra3oBoi cmecu

npesbiwano atmocepHoe He meHee 4Yem Ha 50 K[Ma. 3atem cbpacbiBatoT M3ObITOYHOE [JaBneHWe uyepes
razoaHanM3aTop, onpesensaa Npu 3TOM COAEPKAHNE KNCIOPOAa B PeaKLMOHHOM cocyae.

B pecrBepe roToBAT rasoBy0 CMeCb C TaKMM pacyeTom, YTobbl obliee AaBieHMe ra3oBoi CMecu Npesbilano
atmochepHoe He meHee Yem Ha 350 klMa. 3atem cbpacbiBatoT M36LITOUHOE AaB/ieHWe Yepes rasoaHaansaTtop Ao
HayaNbHOro Aasnenua pacnbinenns ( Py ), pasHoro (300 +/- 10) klMa, onpeaenas Npy 3TOM coAepaHne KUCA0poaa B

pecuBepe. Pasnnyne KOHUEHTPALMM KUCI0POAa B PEAKLMOHHOM COCY/AE U PecMBepe He A0/IKHO npeBbiwatb 0,5% 06.

4.11.3.2. B3sewuBatoT obpaseL, Mccaeayemoro BellecTsa ¢ NorpelHocTolo He 6onee 0,01 r v nomeLatoT ero B
dopkamepy.

4.11.3.3. YcTaHaB/AMBAlOT Ha Ny/abTe YNpaB/eHWA NPOAO/IKUTENbHOCTb pacnblieHua obpasua. BrawouvatoT
WCTOYHWMK 3aXKMIaHUA U NO BbIXOAY MOC/eAHEr0 Ha PeXunm pacnbliAtoT obpasel, GUKCUPYA NpU 3TOM U3MEHEHUe

AaBJsieHnA B peakKUMOHHOM COCyae N KOHEeYHOE AaBneHne ( px ) B pecusepe. [Nocne pacnblneHns o6pa3L|,a onpeaenarnT
MacCCy OCTaBLUeroca s d)opKamepe Hepacnbl1IEHHOro BeLWECTBA.
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4.11.3.4. OuMwatloT peakLMOHHbIA cocyn OT OCTaTKOB BelWecTBa W NpPoayKToB ropexus. [MpoaysatoT
peakLMOHHbIW cocy, pecuBep U TpybonpoBoabl BO34YXOM.

4.11.3.5. MNoBTOPAIOT UCMbITAHUA C PA3INYHBIMKU MO Macce obpasLamu Uccaeayemoro BeLLecTBa.

MpumeyaHue. Ons noaTBEPKAEHUA NAMEHHOMO XapaKTepa B3pbiBa Mbl/1erasoBbiXx cmecei, 61M3KMX No cocTaBy
K HUXKHEeNnpeaebHbIM, UCMbITaHWUA NPOBOAAT B CTEK/IAHHOM cocyae.

4.11.4. OueHKa pe3ynbTaToB

4.11.4.1. No pe3ynbtatam e€gunHUYHOro MUCnNbiTaHUA ONpeaenAaroT HanbonbluMe 3HaYeHUs M36bITOYHOro
AaBJsieHNA B3pbiBa N KOHLUEHTPALLMIO NCCaieayemMmoro Beliecrtsa BO B3BeCu no d)opN\ynaM

:101’3pa +Ap—p0;

p63
g Do

(5)

_m_
14 ; (6)

0" x

p,=101,3

v
Do =D, +V—"(pﬂ—p,<),(7)

K

roe pegp, Ap - COOTBETCTBEHHO 3HAYeHWUs M3bbITOYHOro AaB/1eHUA B3pPbiBa U MAaKCMMa/IbHOIO U3MeEHEHUA

AaBNeHnA B npoLecce egMHUYHOIO UCMbITaHuA, KMa;
P, - armochepHoe gasneHue, KMa;
Po - pazmepHbliit KoabduumenT, kMa;

-3
Ps - KOHLEHTPaLMA UCCAeAYeMOro BelLLecTBa B PeaKLMOHHOM cOoCyAe A8 eAMHUYHOTO UCNbITaHWA, K2+ M ;

m - Macca o6pa3u,a B e ANHNYHOM UCNbITaHUWU, KT,

VK , Vp - COOTBETCTBEHHO BMECTUMOCTb peakKLUMOHHOIo cocyaa 1 pecmeepa, m3;

P, Py - cooTBETCTBEHHO Ha4YanbHOE 1 KOHEYHOE AaBJeHUA B pecuBepe B NpoLecce eAnHUYHOTO UCMbITaHUA,
KMa.

MpumevaHne. KoHeyHoe fgasneHue B pecmsepe mMamepaloT cnycta 15-20 ¢ nocne 3aBepweHMa npouecca
ropeHua B peakuMOHHOM cocyae A0 NPOAYBKU pecmsBepa BO34YXOM.
4.11.4.2. AnAa onpepeneHMa MaKCMMANbHOro AaBAeHUA B3pbiBa WUCCAeAyeMOro BeliecTBa CTPOAT KPUBYHO

3aBucmoctn aasneHna B3pbisa ( Pesp ) oT koHueHTpaumm sewectsa (As). Maccy obpasua, COOTBETCTBYIOLLYIO

HaVI60l'IbLLIEMy M3 NONYYEHHbIX 3HaYeHUN pgsp , MPUHUMAIOT 3a ONTUMAJIbHYIO (TVII'II/ILIHbIe 3Ha4YeHMA ONTUMaAJIbHbIX

macc obpasua HaxoaATca B AManasoHe oT 1,5 ao 5,0 r). Hanbonbliee M3 NONyYEeHHbIX 3HaYE€HUN AaBNeHUA B3PbiBa
MPUHMMAIOT 38 MaKCMMa/ibHOE AaB/IeHne B3pPblBa UCCIeQyeMOro BELEeCTBa.

4.11.4.3. 32 BeAMUYMHY HUKHETO KOHLEHTPALMOHHOIO NpeAena pacnpoCcTPaHeHUA NaamMeHU MbleBO34YLWHOM

CMeCK UCCneayeMoro BellecTsa NPUHUMAIOT 3HaYeHne KoHueHTpaumn As, COOTBETCTBYIOLLEE [aBAEHMIO B3pbiBa 50
KMa Ha ynomsiHyToM B 4.11.4.2 3aBUCMMOCTMW.
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4.11.4.4. MunHumanbHoe B3pPbIBOOMACHOE CoAep)KaHue Kucaopoaa ((po2 ) onpegensaoT Ha obpasuax
ONTUMaNbHOW Maccbl, COOTBETCTBYHOLLEN MaKCMMaNbHOMY AaB/eHuIo B3pbiBa (4.11.4.2), nyTem nocnefoBaTelbHOro

YMeHbleHNA cogepXaHnAa Kucaopoaa B I'a30ﬂbIJ'IEBO3,£I,yIJJHOl7I cmecn. 3a 3HayeHue ¢02 NMPUHUMAKOT CpeaHee

apuomeTUYECKoe ABYX KOHLLEHTPaLMIM KUCA0OPOAa B CMECH, pa3andatowmxca He 6onee yem Ha 1% 06., npu 6onbluem
M3 KOTOpbIX HabslogaeTca gasneHue B3pbiBa cB. 50 KlMa, a Npu MeHblIEM AaB/ieHMe B3pbiBa He npesbiwaeT 50 Kla
NP WeCTMKPATHOM NOBTOPEHUMN UCMbITAHU.

4.11.4.5. 3HayeHne MUHUMANIbHOWN bAermaTusnpylolen KOHUEHTpaumun gaermatnsatopa B NblaeBO3AYLIHbIX

cmecax ( Py ), % 06. BbluncnaoT no popmyne

477,4
0, =100~ 0
100—(0,'420 ’

!
rae Ph,0 - conepxaHne BoaaHoro napa B Bosayxe, % 06., Bbluncasemoe no popmyne

4 —
Pro = Eszo I'Pa, (9)
rae E - OTHOCUTENbHAA BNaXKHOCTb BO3AYXa, %;

pHZO - AaB/1eHNEe HacCblWeHHOro BOAAHOIo napa, KMa.

4.11.4.6. Echv B npouecce WCMbITaHUA MblEBO3AYLWHbIX CMecel MaKCMManbHoe AaBfieHWe B3pbiBa He
npesbiwaeT 50 Kla, To Ucchneayemoe BeLeCcTBO MOXHO OTHECTHM K B3pbiBo6e30MnacHbIM TO/IbKO NPU YCI0BUM, YTO OHO
ABNAETCA TPYAHOTOPIOYMM UM HEFOPHOYMM NO pe3y/ibTaTam onpeaeneHus rpynnbl roptoyectu. s roptoumx BeLWecTs
B TAaKOM C/y4yae peKoMeHAyeTcA NPOBECTU UCMbITaHMA B KPYNHOMACLLITabHOM B3pbIBHOM KaMepe BMECTUMOCTbIO He
meHee 20 AM3 C WCMNOJIb3OBAaHMEM WCTOYHWMKA 3aKUraHMa Oonblein 3HeprMm u MOLLHOCTM (Hanpumep,
NUPOTEXHMYECKOTO C 3aNacoOM XMMMUYECKOM sHeprnn He meHee 10 KIK).

4.11.4.7. CXoAMMOCTb M BOCMPOM3BOAMMOCTb METOAA OnpenesieHUs rnokasaTenei B3pbiBa Mbl1eBO3AYLLIHbIX
cMecen Npu A0BepUTENbHON BEPOATHOCTM 95% He A0MKHA NPEBbIWATL 3HAYEHWUN, NPUBELEHHbIX B TabA. 8.

Tabnuua 8
MNoKkasaTtenb TouHOCTH, %
MokasaTe b B3pbIBa Nbl1IEBO3AYLIHbIX CMECEN
CXOAUMOCTb BOCMPOU3BOANMOCTb

MakcmmanbHoe gasaeHue B3pbiBa 14 23

HUKHWIA KOHUEHTPAUNOHHbIN Npeaen 12 59

MunHnmanbHOe B3pbiBOOMACcHOe
cofeprKaHue Kucaopoaa 10 11

MuHUManbHasa dnermaTusmpyoLLas
KOHUeHTpauus dnermatmsaTopa 13 14

4.11.4.8. YcnoBua n pesynbTaTbl UCMbITAHUIA PErUCTPUPYIOT B NPOTOKO/se, ¢opma KOTOporo npuBedeHa B
MpunoxerHun 1.

4.11.5. TpeboBaHuAa 6e3onacHoCTH

Mpy MCNbITaHMAX PeaKUMOHHbIM cocyn cneayeT ycTaHaB/AMBaTb B creuyanbHOM WKady, obopysoBaHHOM
BbITAXKHOM BeHTUAALMEN 1 obecneunBatolem 6e30nNacHOCTb onepaTopa B C/yyae paspyLlieHna peakLMoHHOro cocyaa.
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B npouecce noArotoBku 06pa3LI,OB ANnAa ncnbltTaHMA cnegyet npumMmeHATb MHAUBUAYyaA/ibHble CpeacTBa 3alluThl,
BbI6Mp38Mble B COOTBETCTBMW CO CBOMCTBAMM nccnegyemoro sewecrsa.

Paboyee mecTo onepatopa A0/XKHO YA0BAETBOPATb TpeboBaHMAM 3eKkTpobesonacHoct no FOCT 12.1.019 um
CaHUTapHO-TUrMeHmn4Yecknm TpebosaHmnam no NOCT 12.1.005.

4.12. MeTog, 3KCNepMMEHTa/IbHOro onpeaeneHns TeMnepaTypHbIX NpeaesioB PacnpoCcTpaHeHMs naameHn no
napoBo3AyLIHbIM CMECAM

MeTon peanusyetca npu Temnepatypax oT MuHyc 50 go 300 °C M He NPUMEHMM ANA UCMbITaHUA
NOIMMEPU3YIOLLIMXCA NPWU HarpeBaHuM, r’MAPONMN3YIOLNXCA U BbICTPO OKUCASIOLWLMXCA KUAKOCTEN, @ TaKKe CMecel,
copepawmx 6onee 40% Boapl.

4.12.1. Annapartypa

Mpubop ana onpegeneHva TemnepaTypHbiX MPeAesoB PacnpoCcTpaHeHWA MAaMeHW BKAloYaeT B cebs
cnepyroLme 31eMeHTbl.

4.12.1.1. PeaKumoHHbIlt cocyn (d4epT. 14) c Tpems ropfoBMHAMKU U3 TEPMOCTOMKOIO CTEK/Aa HapyKHbIM
AnameTpom (65 +/- 2) Mm 1 BbICOTOM A0 ropnosuH (125 +/- 5) mm.

I~~~
7

—— — . e s s i it e St e

Ph

1 - peaKLMOHHbIN cocyA; 2 - 3a)KuratoLLee yCTPponCTBo;
3 - cbpocHOI KnanaH; 4 - TepMo3NeKTpUYecKumii NnpeobpasosaTesb

YeprT. 14

4.12.1.2. 3axuratoliiee yCTPOMCTBO, BbipabaTbiBalolLlee UCKPY MOLLHOCTLIO (6 +/- 1) [ 3a 1 ¢ npu paspagHom
NPOMEXKYTKE MeKay aneKTpoaamm (5 +/- 1) Mm. DNeKTPOAbl 3aXKUTatoLLErOCa YCTPOMCTBA BbINONHEHbI B BUAE KOHYCA
W PACcroNOXKeHbl B LEHTPE NapoBO3AYLWHOMO NPOCTPAHCTBA.

I'Ipmmeanme. ﬂ,ﬂﬂ BewecTBs, KOTOPble HE BOCN/IaMEHAKTCA OT MCKPOBOIo UCTOYHUKA 3aXXUTFaHNA, NPUMEHAIOT
CNMpanb U3 HUXPOMOBOW NPOBONOKKU AnameTpom 0,3 mm 1 ganHoi 300 Mm; BHYTPEHHWUI anameTp cnvpanm (5 +/- 1)
mm. TemnepaTtypa Hakana cnupanu - 1000 - 1200 °C, Bpemsa BbixoAa Ha pabouyto TemnepaTypy - He 6onee 4 c.

4.12.1.3. TepmoaneKkTpuyeckme npeobpasoBaTenn ¢ MakCMMaibHbIM AMaMeTpom paboyero cnas He 6onee 1 mm
ANA U3MepeHUA TemnepaTypbl UCCNesyeMol KUAKOCTU U NapoBO3AYLLUHOM CMECH.
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4.12.1.4. TepmocTaT, obecneuynBatowmii pabouyto Temnepatypy ot muHyc 50 go 300 °C.
4.12.1.5. YcTponCcTBO AN NPOAYBKU PEaKLUMOHHOIo COCy1a BO3A4YXOM.

4.12.2. MNoAarotoBKa K UCMbITaHUAM

4.12.2.1. YcTaHaBAMBAIOT COOTBETCTBME UCCEAYEMOM HKUAKOCTM NACMOPTHbIM AaHHbIM.

4.12.2.2. PaccunTbiBaloT nNpeaBapuTeNbHO TemnepaTypHble npeaesnbl PacnpoCcTPaHeHMA nAaMeHu no
dopmynam, npuBeaeHHbIM B [PUNONKEHUN 6.

4.12.2.3. B 3aBUCMMOCTM OT pacHEeTHbIX 3HAYEHNN TeMMepaTypPHbIX Npeaenos BblIbMpatoT pabouyto TemnepaTtypy
ANA TepMOCTaTUPOBaHUA PeaKLMOHHOIO COCyAa C UCCAeyeMOM KUAKOCTbIO. 1A NepBOro UCMbITaHUA B TepMocTaTe
yCTaHaB/IMBAOT TEMMePaTypy, KOTopas A0JIXKHa ObiTb NPY oNpeseneHnn HUXKHEro npeaesia MeHblle ero PacyeTHoro
3HAYEHMA MAKN 3HAYEHMA TemnepaTypbl BCMbIWKKM B 3aKpbiToM TUrae Ha 5-10 °C, a npu onpeaeneHMn BepxHero
npeaena - 6osblue ero pacyeTHoro 3HayeHua Ha 10 - 15 °C.

4.12.2.4. B 4nCTbIA CyXOM peaKkuMoHHbIN cocya nomewatoT (70 +/- 2) cm3 nccneayemomn KUaKocTu. B oaHy 13
rOp/IOBMH YCTAHAB/MBAIOT UCKPOBOM UCTOUYHUK 3aXKUTaHMA, UCKPOBOM MPOMEKYTOK KOTOPOTO A0/13KEeH HaX0ANTbCA B
LEHTPe MapoBO3AYLWHOrO MPOCTPaHCTBA. Bo BTOpYylO rOp/IOBMHY YCTAaHaBAMBAOT [ABAa TEPMO3NEKTPUYECKMX
npeobpasosaTesia TakMm obpasom, YTobbl paboymin cnaii O4HOr0 M3 HUX HAXOAWU/ICA B LLEHTPE C/1I0A KUAKOCTU, a
paboumin cna gpyroro - B LEHTPe MNapoBO3AYLHOrO MPOCTPAHCTBA. TPeTbA rOP/NOBMHA CAYXUT Ana cbpoca
M30ObITOYHOrO AaBNeHUs Yepes KnanaH, macca KOToporo He 6onee 6 r. 3aTem PeaKUMOHHbINA COCyZ MOMeLLatoT B
TepmocTar.

4.12.2.5. MNpurogHoctb npubopa K paboTe npoBepAldT NO AoAeKaHy (4MucToTol He meHee 99,9%),
TemnepaTtypHble Npeae/ibl KOTOPOro paBHbl: HUKHWUI (79 +/- 5) °C, BepxHuii (119 +/- 5) °C.

4.12.3. NpoBegeHne UcnbITaHUM

4.12.3.1. MNpu BbiOpaHHOM TemnepaType WCMbITaHMA PEaKLUUOHHbIN COCYyA C MUCCAeAyeMOMr KUAKOCTbIO
TEPMOCTAaTUPYIOT B TedeHne 12 - 15 MUH ANA yCTaHOBAEHUA TEPMOAMHAMUYECKOrO PAaBHOBECUA MENKAY HKUAKOM U
naposoi ¢asamu. Mpu sToM TemnepaTypbl XKUAKOM U NapoBoi ¢pa3 A0KHbI CTaBUAN3NMPOBATLCA, @ UX PA3HOCTb He
O0NKHa npesblwaTtb 1 °C.

3a TemnepaTypy UCNbITaHUA NPUHUMAIOT TEMNepPaTypy *KuagKkon ¢assl.
4.12.3.2. NpoBOAAT NUCNbITaHWUE Ha BOCMNJIAMEHEHUE, BKAOYAA UCTOYHMK 3aXKNraHua Ha 1 c.

4.12.3.3. Pe3ynbTaTbl UCMbITAaHMA HA pacnpocTpaHeHue NAaMeHM OUEHMBAT BM3YasbHO WAM C NOMOLLbIO
AaT4yunKa.

3a BOCM/IaMeHEeHMe MNPUHMMAIOT PacnpoCTPpaHeHUe MJamMeHn Mo MapoBO3AYLIHOM CMeCU OT MCTOYHMKA
3aXKMraHMa 40 BEPXHEl 4acTu peakLuMOHHOro cocyaa.

4.12.3.4. Echv npv NepBOM UCMbITaHUMM Ha BOCNIaMeHEHWE NOYYEeH OTPULATE/IbHBIN pe3ybTaT, To caeayloliee
MCMbITaHWE NPOBOSAT NPU TEMMEpPaType, YBENNYEHHOM He 6oniee yem Ha 5 °C gna HUKHEro npesena v yMmeHbleHHOM
He 6osiee yem Ha 5 °C a4ns BepxHero npegena.

4.12.3.5. Ecnv npu nepBOM MCMbITAHWM HA BOCM/JAAMEHEHME MOJIyYeH MOJIOXKUTE/IbHbIMA pe3ynbTat, To
cnepytouiee UCNbITaHWE NPOBOAAT NPU TEMNEPATYPE, YMEHbLUEHHOM He MeHee Yem Ha 5 °C ANA HUKHero npeaena u
yBe/NIMYEeHHON He MmeHee Yem Ha 5 °C ana BepxHero npegena.

M3meHsaA TemnepaTtypy MCCAedyeMOol KUAKOCTU, HaXO4AT ABa TaKUX 3HAYEHUA TemnepaTtypbl C pasHULLEn He
6onee 2 °C, npn 04HOM 13 KOTOPbIX NPOUCXOAMUT BOCMIaMEHEHMNE, @ NPU APYrOM - OTKa3.

4.12.3.6. lNocne KaxKAaoro UCMbITaHWA Ha BOCMIaMEHEHME HE3aBUCMMO OT €ro PesyN1bTaToB PeaKLMOHHbI cocyA,
NnpoZAyBatoT BO34yXoM, obecneynBas KpaTHOCTbL 06MeHa BO34yXa B MapOBO34YLLIHOM MPOCTPAHCTBE HE MEHEE TPEX.

4.12.3.7. Ecnam vccnegyemas KUOKOCTb M3MEHAET CBOM ¢U3MYeCcKMe CBOMCTBA WAM BHELWHWA BWUA, TO
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nocneaytouime UcnbiTaHna HeobxoAMMO NPOBOAUTL C HOBbIM 06pasLLOM.
4.12.4. OueHKa pe3ybTaToB

4.12.4.1. 3a TemnepaTypHbIN Npeaen pacnpocTpaHeHUa naameHu NPUHMMAIT cpegHeapudMeTMyeckoe He
MeHee Tpex nap onpegeneHuii Ha BoCcnjiameHeHUe 1 0TKas, NONYYeHHbIX Ha Tpex 06pasLax uccnesyemom RuaKocTm.,

4.12.4.2. CXoAMMOCTb U BOCMPOM3BOAMMOCTb METOAa MPU A0BEPUTE/IbHOM BEPOATHOCTU 95% He [A0/IKHbI
npeBsbllWaTb 3HaY€HUIN, YKa3aHHbIX B Tab. 9.

Tabnuua 9
Jonyckaemble pacxoxaeHusa, °C
BewecTBo
CX0AMMOCTb BOCMPON3BOAUMOCTb

XumHnyeckme opraHnMyeckume seL,ectsa u 7 15
HedTenpoayKTbI

TexHuyeckne cmecu U peakuMoHHbIe 9 20
Mmaccbl

4.12.4.3. Ycnosua u pesynbTaTbl UCMbITAHUN PErUCTPUPYIOT B NPOTOKONe, dopma KOTOPOro npusBeneHa B
MpunoxkeHum 1.

4.12.5. TpeboBaHua 6e3onacHoCTH

Mpnbop ans onpeneneHmna TeMnepaTypHbIX NPeAesoB PacnpoCTPAHEHUA NAaMeHN cnegyeT ycTaHaBAMBaTb B
BbITAXXHOM LWKady. Paboyee mecTo onepatopa A0MKHO yA0BAETBOPATL TpeboBaHUAM aneKTpobesonacHoctn no FOCT
12.1.019 1 caHUTapHO-TUTMEeHNYEeCKUM TpeboBaHMAM no NTOCT 12.1.005.

MpumeHeHMe Ha fo06poBObHON OCHOBE NyHKTa 4.13 obecneunBaeT cobaoeHme TpeboBaHu PesepasbHOro 3aKoHa
0T 22.07.2008 N 123-®3 "TexHUYECKMA pernameHT o TpeboBaHUAX NoXKapHoi besonacHocTn" (Mpukas PocctaHgapTa
0T 16.04.2014 N 474).

MpvmeHeHMe Ha B,06POBObHOM OCHOBE NYHKTA 4.13 obecneynsaeTt cobatogeHne TpeboBaHMI PefepanbHOro 3aKoHa
oT 22.07.2008 N 123-®3 "TexHW4yeckui perfnameHT O TpeboBaHMAX noxapHoi 6esonacHoctn" (Mpukas
PoctexperynmposaHus ot 30.04.2009 N 1573).

4.13. MeTog, KCNEPUMEHTA/IbHOIO onpeageneHnAa remnepaTypbl TA1€HNUA TBEPObIX BEWECTB U MAaTEPUAIOB

MeToga, peanusyetcs npu TemnepaTypax oT 25 go 600 °C n He NpUMEHUM ANA UCMbITAHUA MEeTaNINYecKux
NOPOLLKOB.

4.13.1. Annapartypa
[ns onpeneneHna TemnepaTypbl TAEHMA NpuMeHAT npubop OTM, onuncaHHbIl B 4.7.1.
4.13.2. [MoAroToBKa K UCMbITaHUAM

4.13.2.1. Ana vcnbitaHuii rotosat 10 - 15 06pa3uos nccneayemoro selectsa (matepuana) maccoi (3,0 +/- 0,1)
r. O6bpasupbl AYEUCTbIX MaTePUanoB A0NKHbI UMETb LMAMHAPUYECKYD popmy anameTpom (45 +/- 1) mm; B obpasue
[enaloT CKBo3Hoe oTeepcTue anameTpom (20 +/- 1) mm co cmelleHnem oT ueHTtpa Ha (3,5 +/- 0,2) mm ana sBoaa
ropesiku.

MneHo4YHbIE N NINCTOBbIE MaTepuasbl HAbMPaAIOT B CTOMNKY AnameTpom (45 +/- 1) Mmm, HakNagbiBas CNoOKM Apyr Ha
APYra 40 AOCTUMKEHWUA YKa3aHHOM Macchbl.
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4.13.2.2. Nepep ucnbiTaHnem 06pasubl KOHAMLMOHUPYIOT B COOTBETCTBUM C TpebosaHuamu FOCT 12423 wuaun
TEXHUYECKMX YCN0BUI HAa maTepuan. O6pasLibl 4OMKHbI XapaKTepM30BaTb CPeHMe CBOMCTBA UCCelyeMOoro BeLLecTBa
(maTtepuana).

4.13.2.3. B 3aBMCMMOCTMN OT 0bbema 0bpasLa onpeaenaioT ¢ NOMOLLbIO WabAoOHOB U GUKCUPYIOT NOMOXKEHNE
KOHTeliHepa BHYTPM KaMepbl U paccTosiHME MeXKAy ra30BOM ropeikoi 1 MoBepxHOCTbIo 0bpasua.

4.13.2.4. Ta30BYyl0 ropesiky B AaHHOM METOZE WCMO/Ib3YIT KaK Maructpasb AAs8 MPUHYAMTENbHOW NoAayu
BO3A4yxa Ha obpaseu. Jna aToro Heobxo4MMO BKAOUUTbL MUKPOKOMMNpeccop, obecneynBatowmin pacxos sosayxa 0,7

-1
Jl* MUH ~ M NOSHOCTbIO OTKPbITb BEHTUb Pacxosa BO3AyXa.
4.13.3. [poBeaeHne UcNbITaHUN

4.13.3.1. HarpeBaloT peakLMOHHYIO Kamepy A0 TemnepaTtypbl Havyana pasfioKeHua Uccaenyemoro BelLectsa
(matepwana) nnn ao 300 °C.

4.13.3.2. V3BneKaloT U3 peakLMOHHON Kamepbl AeprKaTe/lb C KOHTeliHepom. 3a Bpemsa He 6osiee 15 c nomewatoT
obpaseL, B KOHTeMHEP M BBOAAT €ro B PEAKLUMOHHYI0 Kamepy. OnycKatoT BHYTPb PeaKUMOHHON KaMepbl FOpeskKy.

4.13.3.3. Ecam npu TemnepaTtype ucnbiTaHns obpasew, Tneet (Habntoaaerca ceeyeHme) bonee 5 ¢, To McnbiTaHue
NPeKpaLlaoT, KOHTelHep M3BAEKaloT U3 Kamepbl MU 0CBODOXKAAIOT OT NPOAYKTOB TAeHuA. Cheaytolee ncnbiTaHue ¢
HOBbIM 06pa3LOM MPOBOAAT NPU MeHbLLen TemnepaType (Hanpumep, Ha 50 °C meHbLIe).

Ecnu B TeyeHne 20 mUH 06pasel, He TAEET, UCNbITaHWE NPEKPALLLAIOT M B NPOTOKO/Ie OTMEYatoT 0TKas. MeTogom
nocaenoBaTesbHbIX NPUBAMKEHUI ONpeaenaloT MUHUMA/bHYIO TEMNEPATYPY, NPV KOTOPOW 38 BPEMS BblAEPKKM B
neuu He 6onee 20 MUH HabntogaeTca TeHe obpasua, a Npy TemnepaTtype Ha 10 °C MeHblue T/IeEHUE OTCYTCTBYET.

4.13.4. OueHKa pesybTaToB

4.13.4.1. 3a TemnepaTtypy TIAEHMA MPUHUMAIOT cpegHeapudMETMUECKOe 3HauyeHuWe [ABYyX TemnepaTyp,
oT/nyatoLLmxca He 6osiee yem Ha 10 °C, Npu oAHOM U3 KOTOPbIX HabaoAaeTca TaeHue Tpex 06pasLoB, a NPU APYroin -
Tpu oTKa3a. MonydeHHOe 3HaYeHne TemnepaTypbl OKPYIAAIOT C TOYHOCTbIO A0 5 °C.

4.13.4.2. CXogMmMOCTb MeToAa NPy A0BepPUTENbHON BEPOATHOCTU 95% He Ao/KHA npeBblwaTs 7 °C.
4.13.4.3. BocnponssogMmoCcTb MeTOAa NPU 40BEPUTENbHOM BEPOATHOCTU 95% He aonkHa npesbiwaTb 20 °C.

4.13.4.4. Ycnosus n pesynbTaTbl UCMbITAHUN PErUCTPUPYIOT B NpoToKone, dopma KOTOPOro npuBeneHa B
MpunoxkeHum 1.

4.13.5. TpeboBaHuMAa 6e3onacHOCTU

Mpunbop gnsa onpegeneHns TemnepaTypbl TAEHUA CieayeT YyCTaHaBAMBaATb B BbITAXKHOM WKady. Paboyee mecTo
ornepaTtopa [AO/IKHO YAOBNETBOPATb TpeboBaHMAM 3nekTpobesonacHoctn no [OCT 12.1.019 wm caHuTapHO-
rmrmeHnYyecknm TpebosanHmam no NOCT 12.1.005.

MNMprmeHeHMe Ha f,06poBObLHOM OCHOBE NYHKTa 4.14 obecneynBaeT cobaoaeHne TpeboBaHnit PeaepanbHOro 3aKoHa
0T 22.07.2008 N 123-®3 "TexHuuyeckuii pernameHT o TpeboBaHmax noxapHo 6esonacHoctn" (Mpukas PocctaHaapTa
o7 16.04.2014 N 474).

MNpumeHeHMe Ha f,06poBONbHON OCHOBE NyHKTa 4.14 obecneynBaeT cobaoeHme TpeboBaHM PenepasbHOro 3aKoHa
oT 22.07.2008 N 123-®3 "TexHW4yeckuii pernameHT o TpeboBaHMAX MOXapHoi 6esonacHoctn" (Mpukas
Poctexperynuposanus ot 30.04.2009 N 1573).

4.14. MeTop, aKCnepmMmMeHTanbHOro onpeseneHna KUCAoOPOAHOro MHAEKCa NaacTMmace

MeToa NPpMMEHUM AN UCMbITAaHWUA NAACTMACC, B TOM YMC/Ie AYEUCTbIX NAOTHOCTbIO He meHee 100 Ke - M_s, a
TaK¥Ke NiacTmacc B BUAE NAEHOK W INCTOB TONLWMHON He 6onee 10,5 MM, 3a UCK/ItOYEHNEM MaTepranoB ¢ 60/bLIOM
YCaZKOW Npu BbICOKMX TemnepaTypax.
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MeTop, NMPUMEHAIOT B CepTI/Id)MKaLI,MOHHbIX n ap6MTpa)KHbIX uenax anAa CpBBHI/ITEI'IbHOI?I OLLEHKM ropro4vecTu
naactmacc B onpeaeneHHbIX KOHTPOIMpyemMbiX yC/10BUAX.

Mpu pa3paboTke NaAaCTMAcC MOHMMKEHHOM TFOPHYECTU AO0MNYyCKaeTca WCNoNAb30BaTb MeToh onpeaeneHun
KncnopogHoro nHaekca no NOCT 21793.

4.14.1. AnnapaTtypa.

YCcTaHOBKa ANA onpeAeneHns KUCA0POoAHOro nHaeKca (YepT. 15) BkAtoyaet B ceba ciegylolime anemeHTbl.

1 - BEHTUb NPeABAPUTENLHOM PEryINpPoOBKY;
2 - BEHTUAb TOYHOM PErYANUPOBKU; 3 - CMECUTEND;
4 - pacxofomep; 5 - peakuMoHHasA Kamepa;
6 - fepKaTenb 06pasLa; 7 - KUCNOPOAHbIN aHaNn3aTop

Yeprt. 15

4.14.1.1. PeakuMoHHass Kamepa, npeacTaBaatowad coboli TEPMOCTOMKYIO MPO3padyHylo Tpyby BHYTPEHHUM
AnameTpom He meHee 70 MM U BbICOTOM He meHee 450 MM, YCTaHOB/IEHHAA BEPTUKA/IbHO Ha OCHOBAHWUM.

Ha gHO Kamepbl MOHTUPYIOT NpUcnocobsieHne A0 paBHOMEPHOro pacnpeaesieHmsa rasoBoli cmecu, coctosLuee,
HanpuUmep, U3 CTEKNAHHbIX UAU METANIMYECKUX LIAPUKOB ANAMETPOM 3 - 5 MM, MOMeLLEHHbIX cjioem BbicoTol 80 -
100 mm.

4.14.1.2. epxkaTtenb obpasua ANA 3aKPENIeHUs ero B BePTUKa/NbHOM MOJIOXKeHUM B Tpybe. PekomeHayeTcsa
NPUMEHATbL: AN }KECTKMX 06pasLLOB - MasleHbKMeE Knelm, 3akpenasaioLme obpasel, Ha pacCToSHUN He meHee 15 mm
OT CaMOW HUMKHEI ropsaLlen ToUKM 0bpasLa; Ans rmbkmx o6pasLoB - pamKy, MapKMpoBaHHYo coriacHo 4.14.2.3 (uepr.
16).
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YeprT. 16

Bce pgetanu geprkatena He A0MXKHbI MMeTb OCTPbIX KPOMOK ANA ydLiero 06TeKaHMA ra3oBbiM MOTOKOM.

4.14.1.3. MeTannmyeckoe NpoBo/IOYHOE CUTO pasmepom aveiikn 1,0 - 1,6 mm, NomeLLeHHOe Hag WapuKamm aas
yNaBAUBaHWUA NASAOLLMX YacCTUL,

4.14.1.4. BannoHsbl ¢ ra3006pPasHbIMU KMCOPOAOM M a30TOM (YMCTOTA KOTOPbIX A0MKHA BbITh HE meHee 98%)
WU C OUYMLLEHHbBIM BO34YXOM NPU KOHLEHTpaumn kucnopoaa 20,9% ob.

Ecnn pe3ynbTaThbl NCNbl aHVIVI 3aBUCAT OT B/Z1IaXXHOCTU ra3oB, TO B/1IAXXHOCTb Ka*XA40ro ra3a He 0J/1’KHa nNnpeBbilaTb
’

4.14.1.5. Cuctema CMelMBaHMA W PEryiMpoBKM ras3oB nepeq, NOCTYN/JeHMeM B PEaKUMOHHYIO Kamepy,
No3BO/IAIOLAA U3MEHATL KOHLEHTPALLMIO KMCA0POAaA C Wwarom He 6onee 0,2% ob.

4.14.1.6. Cpeactsa U3MEPEHUSA M KOHTPO/IA KOHLLEHTPALMMU KMCAOPOLA B ra30BOM CMECU C MNOrpeLlHOCTbIO He
6onee 0,5% 06. U peryIMpoBKMU KOHLEHTPaL MK C NorpewHocTbio +/- 0,1% o6.

PekomeHayeTcs NPUMEHATL: Uro/1bYaThble KAanaHbl Ha IMHUAX OTAE/IbHbIX Fa30B M CMECH ra3os; NapamMarHUTHbIN
KMCNIOPOAHbIIM aHaNM3aTop ANA HenpepbiBHOro oTbopa Npobbl cMecK; rpagyMpoBaHHbie pacxoaomepbl (poTameTpbl);
rpagyvpoBaHHble anadparmbl C MaHOMETPaAMMU.

4.14.1.7. VICTOYHMK 3a)KuraHua [Hanpumep, ropeska C AMaMETPOM HaKoHedHuka (2 +/- 1) mm],
obecneynBaloWMii Ha NponaHe BbICOTY NaameHu (16 +/- 4) mm 1 cBO6OAHO BXOAALLMI B Kamepy Yepes BepxHMUI
OTKPbITbI KOHeL,

4.14.1.8. CeKyHAOMEp C NOrpeLHoCTbio n3mepeHus He bonee 1 c.

4.14.1.9. NpucnocobneHne ana yaaneHus caxu, gbima u Tensa, obecneymsatolee OCTaTOYHOE OTCACbiBaHUE
6e3 M3MeHeHMA NOTOKA ra30B B KOJIOHKE UK ee TeMNepaTypbl.

4.14.1.10. MpoBepKy NpPaBUIbHOCTM PaboTbl YCTAHOBKM KOHTPOAMPYIOT KaxAable 6 Mec., a TaKXKe nocne
ANUTENbHOM ee OCTAaHOBKM WAWM NpPU NONYYEHUU COMHUTENbHBIX pPe3ynbTaToB. MepeyeHb CTaHAAPTHLIX MaTepuanos
AN NPOBEPKU YCTAaHOBKM npuBeaeH B Tabn. 10.
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Tabanuya 10

KucnopoaHbiit nHaeKkc B % 06. AN1A BapuaHTa 3aKnraHus
CTaHOapTHbLIN maTepuan
A b

MonnnponunneH Or 18,3 mo 19,0 Or 17,7 mo 18,2
MenamuH-popmanbaerng, " 41,0 "™ 43,6 " 39,6 " 42,5
MonnmeTnnmetakpunat

(TonwmHom 3 mm) " o17,3 " 18,1 " o17,2 " 18,0
NonnmeTtnnmetakpunat

(TonwmHom 10 mm) " 17,9 " 19,0 " 17,5 " 18,5
deHoNbHanA NeHa (ToNLWMHOW

10,5 mm) " 39,1 " 40,7 " 39,6 " 40,9
MBX-naeHKa TonwmHoim 0,02

MM - "o22,4 " 23,6

4.14.2. NoarotoBKka 06pasL,os

4.14.2.1. Ans ucnblTaHMA NPUMEHAOT He MmeHee 15 o6pa3uos. Pasamepbl 06pasyoB A0MKHbI COOTBETCTBOBATH
YyKasaHHbIMm B Tabn. 11.

Tabnnuya 11

Pasmep obpasua, mm
Tun obpasua Tun maTepurana
OnvHa WunpurHa TonwwuHa

1 MaTtepuansl,
4,00 +/- 0,25 obnapatolme ctabmnbHo
dopmoii

Ot 80 Ao 150 10,0+/-0,5 10,0 +/- 0,5 fluencTble maTepuansl

3 JinctoBsble N NNeHOoYHble
[0 10,5
maTepuanbl

4 MaTtepwuansl,
obnapatoume ctabnnbHo
dopmoit, unu nuctosble
maTepuanbl gns
3NEKTPOTEXHUYECKMX
YCTPOKCTB

O170 po 150 6,5 +/-0,5 3,00 +/- 0,25

5 140,0 +/- 0,5 52,0+/-0,5 [o 10,5 TMBKMe ANCTbI U NAEHKU

MpumeyaHue. Pe3ynbTaTbl, NoayYeHHble Ha 06pasLax PasiMYHbIX Pa3mMepoB, HECONOCTaBMMbl.

4.14.2.2. Kpas 06pasyoB A0MXKHbI ObITb FaAKUMM.

4.14.2.3. Ha o6pasLbl HAHOCAT nonepeyHble JIMHUK (METKWU) Ha [iBe CMeXKHble CTOpPOHbI. Nepes ncnbiTaHuem
METKM A0JIKHbI ObITb CYyXMMMU.

Ha o6pasubl TMNoB 1 -4 HaHOCAT METKM Ha paccTosHUKM 50 MM OT KoHL@ 0bpasLa, BCTYMaloWero B KOHTAKT C
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MCTOYHMKOM 3aXKUraHuA, B Cyvae BapmaHTa A n Ha pacctoaHum 10 n 60 mm B cnydae BapuaHTa b 3axkuraHma.

[lna 06pasLos TMNa 5 MeTKM HaHOCAT Ha AepXaTenb obpasua (Mnun/v Ha obpaseu) Ha pacctoaHumn 20 1 100 mm
OT BEPXHero Kpas.

4.14.2.4. B cnyyae aHW3OTPOMHbLIX MaTepWasoB 3arMCbiBalOT PACMO/IOKEHNE U OpUeHTauuio o0bpasuoB B
3aBMCMMOCTH OT OCEI aHM30TPOMNMUM.

4.14.3. NpoBeaeHMe UCNbITaHU

4.14.3.1. Ecnm HeT ppyrux ykasaHwui, obpasubl nepes MCNbITAaHMEM KOHAMLMOHUPYIOT He meHee 88 4 B
ctaHaapTHoli atmocdepe 23/50 no FOCT 12423.

4.14.3.2. Bpema mexay WU3rotoBeHMemM nUccnegyemoro maTepmana M Haya/loM UCMbITAHMA A0/KHO OblTb He
meHee 72 4.

4.14.3.3. UcnbiTaHna npoBogaT npu Temnepatype (23 +/- 2) °C.
4.14.3.4. B cnyyae HeobxoAMMOCTK annapaTypy KanmbpytoT cornacHo 4.14.1.10.

4.14.3.5. HayanbHyl0 KOHLEHTpaLMIO KUC/opoAa BblIGMPAlOT Ha OCHOBe oOmnbiTa PaboTbl C MaTepuanamu,
AHaANOTMMYHbIMMK UCCAeayeMomy. B NnpoTMBHOM c/iydae O4MH M3 MPUrOTOB/IEHHbIX 06Pa3L,0B CKMUMAOT Ha BO34yXe U
HabnAaloT 32 ropeHMem. YCTaHaBAMBAKOT HaYa/ibHYIO KOHLEHTPAUUIO KMcaopoaa: okosio 18% 06., ecnn obpasel,
roput 6bICTpo; oKoo 21% 06., ecnn obpaseL, ropuT MeaneHHO UK HeycTOMUYMBO; He meHee 25% 06., ecnn obpasel,
3aTyxaer.

4.14.3.6. ObpaseL, 3aKpenasatoT B BEPTUKANIbHOM MOJIOKEHUU B AepiKaTesie B LLEHTPE KONOHKWU TaK, YTobbl
BEPXHUW Kpai 06pa3L,a HaXoAnACA Ha PaccTOAHMU He MeHee 100 MM OT BepPXHEro Kpas KOJIOHKM.

4.14.3.7. Npnbopbl ANa M3MepeHMa AaBAeHUA WU pacxoda rasoB pPeryanpytoT Tak, 4Tobbl ra3oBbi MOTOK B

KONOHKe npu Temnepatype (23 +/- 2) °C ¢ 3aa4aHHON KOHLEHTpaLMen Kuchopoaa umen ckopoctb (40 +/- 10) MM - ¢t

4.14.3.8. Cuctemy npoayBaloT rasoBoM cmecbio He meHee 30 c nepes MCMbITaHMEM M MOALEPMKUBAOT
KOHLLEHTPALMIO KMCI0POAa NOCTOAHHOM A0 KOHLA UCMbITaHuUA.

4.14.3.9. 3axuraHme obpasyoB NPOBOAAT B 3aBMCMMOCTM OT TuMNa 06pas3LoB MO OAHOMY W3 C/eAyOLLUX
BapWMaAHTOB.

BapwuaHT A (ana obpasuos tMna 1 - 4).

MoABOAAT Camyto HUMHIOI 4YacTb MJAaMEHW FOPeskKM K BepxHeil ropusoHTaNbHOM noBepxHocTU ob6pasua,
MeA/IeHHO nepemMellan Tak, YyTobbl NN1ama NOKPbIBa/IO ee NOHOCTbIO U He KacaNocb BEPTUKa/IbHbIX MOBEPXHOCTEN MK
rpaHei obpasua. AnnTeNbHOCTb BO3AeNCTBUA NiameHn Ha obpasel, cocTasaneT 30 € C KOPOTKUMM NepepbiBamMmm Yepes
Kaxgble 5 c. ObpaseL, cuMTalOT BOCMN/IaMEHEHHbIM, eC/IM MOC/Ie OTBOAA FOPEIKM Yepes 5 ¢ BCA ero BepPXHAA YacTb ropwT.

BapuaHT b (ana 06pasyos TMna 5).

HaKnoHAT M NoaBoAAT ropesiky TaK, YTobbl BbICOKOTEMMepaTypHas 30Ha NAaMeHM MOKPblaa BEPXHIO U
BEPTUKA/bHbIE MOBEPXHOCTM 06pasua No AAnHe oKono 6 Mm. [AMTenbHOCTb BO3AENCTBMA NaameHM Ha obpasel,
coctanfAeT 30 ¢ C KOPOTKMMM NepepbIBaMM Hepes Kaxkable 5 ¢ A A0 MOMEHTa, KOrZa ropeHne AOX04UT A0 BEPXHEN
METKM Ha pamke.

4.14.3.10. Nocne BocnnameHeHWs obpasua BK/OYAOT CEKyHAOMEpP M HabnaoaaloT 3a pacnpocTpaHeHuem
ropeHus.

4.14.3.11. Ecnun ropeHue npekpawaerca U He BO306HOBAAETCA B TedeHWe 1 c, TO, BbIK/IIOYMB CEKYHAOMED,
onpeaensoT BpeMsA ropeHns n M3MepaoT MaKCUMabHYIO ANIMHY cropesluei YyacTy obpasua.

Ecnm xota 6bl O4MH M3 yKasaHHbIX MOKasaTenen ropeHua obpasua NpPeBOCXoAuT NpuBeaeHHble B Tabn. 12
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KPpUTepun, To pesysibtat UCNbITaHUA 3aMUCbIBAOT KakK X.B NPOTUBHOM C/ly4ae pe3ynbTaT NCMbITaHUA 3aNNCbIBAOT KakK
0.

Tabnnua 12
Kputepumn
Tun BapuaHT
Bpemsa ropeHua nocne .
obpasua 3anrahna P P [nvHa cropesuwei yactn obpasua, mm
3aXKMraHus, c
1 A 180 50 oT BepxHero Topua obpasya
2
3 180 50 HUIKe BEpPXHEN METKM
4
5 b 180 80 HWKe BepxHEeW MeTKM (Ha pamke)

4.14.3.12. No xoay vcCnblITaHWA OTMEYaloT NPOLECChl, COMPOBOXAANOLWME ropeHue, TaKne Kak, Hanpumep,
nageHue Yyactuu, obyrnmesaHme, HepaBHOMEPHOE FOPEHUE, TAEHHME.

4.14.3.13. TacAT 1 BblHMMAlOT obpasel, M3 peakUMOHHOM Kamepbl. [ns uchbiTaHMA cneaylowero obpasua
oXNaxaaoT Kamepy 40 (23 +/- 2) °C naM MOHTUPYIOT APYTYI0, MMEIOLLYIO 3Ty Temnepartypy.

B cnyyae HeobXoAMMOCTM OYMLLAIOT MOBEPXHOCTU TOPENKM W Kamepbl, CUTO W npucnocobneHve ans
paBHOMEPHOrO pacnpeseeHus rasoBoit CMecu.

4.14.3.14. Npu mcnbiTaHMK nocneayowero obpasua BbIOMPAOT KOHLEHTPALMIO KUCA0POAa TaKUM 0bpasom,
yTo:!

YMEHbLLAIOT KOHLEHTPaLMIO KUCI0POoAa, eCAun AnA npedblaywero obpasua sanuncax X, uam
YBENMUMBAIOT KOHLLEHTPaLMIO Kncnopoaa, ecam 3anumcaH 0.

4.14.3.15. Ona onpefeneHnsa npenBapuTebHON KOHLEHTPALMWM KMCAOPOAa MOBTOPSAIOT 3Tanbl, YKa3aHHble B
4.14.3.6-4.14.3.14, npou3BO/IbHO M3MEHAA NPU 3TOM KOHUEHTPALUID KUCAopoda A0 MOoAyYeHUA napbl
KOHLLEHTPALMM, OTANYAIOLLMXCA APYT OT Apyra He 6onee yem Ha 1%, NPy OAHOMN U3 KOTOPbIX NOAYYeH pe3yabTaT X. U3
3TOM Napbl BbIOUPAIOT KOHLEHTPALLMIO, AN KOTOPOM nosiydeH pesynbTart 0.

Mpumeyarmsa. 1. Heoba3aTenbHO NONAYYNTL 3Ty Napy KOHLEHTPALMIA B BYX NOCAEA0BaTENbHbIX ONpeseeHUnAX.

2. KoHueHTpauus Kucaopoaa, A1s KOTOPOW 3anmcaH X, A0/KHA MNPeBbilaTb KOHUEHTPALUMIO, A8 KOTOPOM
3anucaH 0.

4.14.3.16. UcnbiTbiBalOT 0AMH 06paseL, NOBTOPAA 3Tanbl, ykasaHHble B 4.14.3.6 - 4.14.3.13, npu onpeaeneHHoM
no 4.14.3.15 sennmymHe KOHUEHTPaLUM KUCIOPOAA U 3annCbiBatoT pesynbTar.

4.14.3.17. 3atem, BbibMpas M3MEHEHUs KOHUEeHTpauuit kucnopoga (d), pasHble 0,2% 06., UCNbITbIBAOT pAg,
obpa3suoB, noBTOpPAsA 3Tanbl, YyKa3aHHble B 4.14.3.6-4.14.3.14, [0 nNOAy4YEeHUA MepBOro pesy/bTata,

NPOTUBONOIOXKHOIo NosyyeHHomy B 4.14.3.16.

4.14.3.18. UcnbITbIBatOT eLle YeTblpe obpasua cornacHo 4.14.3.6 - 4.14.3.14, nogaepkmsan npu stom d = 0,2%
06. 1 3anNuncbIBan KOHLUEHTPALMM KUCA0POAa M pe3ynbTaTbl. 3anncbiBatoT KOHLEHTPALLMIO KUCA0POAA A8 NOCAeAHEro

o6pasua ( CK) N BbIYUCNAIOT BEIMYUHY KUCIOPOAHOrO MHAEKCA.

4.14.4. OueHKa pe3ynbTaToB
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4.14.4.1. KucnopogHblii uHaekc (KU) B8 % 06. BblumcnatoT no opmyne

KU = CK +Kd’ (10)

roe CK - KOHEeYHOe 3HAYeHMEe KOHLLEeHTPaUMn Kncaopoaa, onpegeneHHoe cornacHo 4.14.3.18, okpyrneHHoe Ao
OEeCATUYHOrO 3HaKa, % 06.;

d - pasHULa Mexay 3HAYEeHMAMMU KOHLLEHTPALMKN KUCI0pOoaa, onpeaeneHHan coriacHo 4.14.3.16 - 4.14.3.17, %

06.;

K - KoapdumumeHT, onpeagensemblin U3 Tabn. 13 cornacHo 4.14.4.2.

OTBeTbl NoC/NeaHUxX 5

3HauyeHua K ana nepsbix UcnbiTaHu no 4.14.3.16 n

3HayeHua [-K] ansa nepBbIxX UcnbiTaHUi No 4.14.3.16 u
4.14.3.17

06pa3LI08 M0 4.14.3.17
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 11,25 1,25 1,25 11,25 OXXXO0
3. X00X0 0,37 0,38 0,38 0,38 OXXOX
4. X00XX 0,17 0,14 0,14 0,14 0XX00
5. XOX00 0,02 0,04 0,04 0,04 OXOXX
6. XOXOX 0,50 0,46 -0,45 0,45 0XOX0
7. XOXX0 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 0OXXX
10. XX00X 0,83 0,76 0,75 0,75 00XX0
11. XXOX0 0,83 0,94 0,95 0,95 00XOX
12. XXOXX 0,30 0,46 0,50 0,50 00X00
13. XXX00 0,50 0,65 0,68 0,68 000XX
14. XXXOX 0,04 0,19 0,24 0,25 000X0
15, XXXXO0 1,60 1,92 2,00 2,01 0000X
16. XXXXX 0,89 1,33 1,47 1,50 00000

(6) X XX XXX XXXX OTBeTbl AN

nocnegHux 5
06pasuoB no
4.14.3.18

KncnopoaHblin MHAEKC OKPYTAAIOT A0 AECATUYHOIO 3HaKa B CTOPOHY YMEHbLLIEHUS.

N2

Ha caunt

Tabnunua 13
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4.14.4.2. KoapopuumeHT K n ero matemaTU4ecKuMii 3HaK onpeaenatoT M3 Tabn. 13 cnegytowmm obpasom: ecau
Ansa ucnoityemoro no 4.14.3.16 obpasua nonyyeH otseT O v cornacHo 4.14.3.17 npoTMBOMNO/IOXKHbIN OTBET byaeT X, u3
rpadbl 2 Tabn. 13 BbIOBUPAIOT CTPOKY, AN KOTOPOM NociefHUE YeTbipe CMMBOJIA UAEHTUYHbBI OTBETAM, NOJYYEHHbIM
no 4.14.3.18. KoaddunumeHT K 1 ero 3Hak onpeaenatot Ha nepecevyeHnmn AaHHOM CTPOKM M ogHoM 13 rpad 2 - 5, ana
KOTOpoM Yncno cumeonoB O B CTPOKe a cooTBeTCTBYET Uncay oteetos 0, nosyyeHHbix no 4.14.3.16 n 4.14.3.17; ecnn
ans ncnbiTyemoro no 4.14.3.16 obpasua noay4yeH oteeT X 1 cornacHo 4.14.3.17 npoTMBONONOXKHbIN oTBeT byaeT 0, 13
rpadbl 6 Tabn. 13 BbIOMPAIOT CTPOKY, A5 KOTOPOW NocnegHne YeTbipe CMMBOAA UAEHTUYHbI OTBETAM, NOJTYYEHHbIM
no 4.14.3.18. KoaddunuymeHT K onpeaenaoT Ha nepece4yeHmn gaHHOM CTPOKM U oaHoM 13 rpad 2 - 5, ana Kotopomn
4YMCNO CMMBOJIOB X B CTPOKe 6 COOTBETCTBYET YMC/y OTBETOB X, NoaydYeHHbix no 4.14.3.16 1 4.14.3.17.

4.14.4.3. 3a pe3ynbTaT UCMbITAaHMA NPUHMMAIOT 3HAYEHME KUC/IOPOAHOIo NHAEKca, onpegeneHHoro no 4.14.4.1,
€C/IN CTaHAapTHOE OTKAOHEHWe YyA0BAETBOPAET COOTHOLLEHUIO

2136 <d <3/26,(11)

A

roe O - oueHKa CTaHOAPTHOrO OTKAOHEHMA KOHLEHTPaLUMW KMCA0poaa, BbluMcasemasn ANns NocneaHuxX WecTu
McnbiTaHUI No popmysie

, 105
.| (V- KH)
o= YUy
iz n-1
roe Vi - nocnepoBaTtefibHble 3HAYEHWA KOHLEHTPAUWMM KUCAopoaa, NOJyYeHHble B MNOCAEAHUX LWWecTu
NCMbITaHUAX;
n==6.
Ecan ycnosue HepaseHcTBa (11) He BbINOAHAETCA U d <§U, TO MOBTOPSAIOT UCMbITAHUA C YBEAUYEHHBIM

3HayeHMem d A0 Tex nop, MOKa He BbiNoAHUTCA ycnosue (11). Ecau d > =0, TO NOBTOPAIOT UCNbITaHWUA C

YMeHbLUEHHbIM 3HaYeHnem d 40 Tex Mop, NoKa He BbinoaHUTCA ycnosue (11) (npu aTom d He AOMKHO ObITb MeHee
0,2% 06.).
4.14.4.4. CXogMmoCTb MeToZa Npu A0BepUTEIbHON BEPOATHOCTM 95% He AoKHa npesbiwaTtb 0,5% o06.

4.14.4.5. Bocnpoun3BoAMMOCTb MEeTOAa NPU LOBEPUTENbHOM BEPOATHOCTM 95% He AoKHa npeBbiwaTh 1,4% 06.

4.14.4.6. YcnoBua n pesynbTaTbl UCMbITAHUN PErUCTPUPYIOT B NPOTOKoNe, dopma KOTOPOro npueBeneHa B
MpunoxkeHum 1.

4.14.5. TpeboBaHuA 6e3onacHoOCTH

YCTaHOBKY AN8 onpenefneHns KUCNOPOAHOro MHAEeKca cinedyeT NOMeLWaTb B BbITAXHOM wWKad uav nog
BbITAXHOW 30HT, 0becneynBatloMii yaaneHme razoo0bpasHbIX NPoAYKTOB ropeHna 6e3 M3meHeHUs CKOPOCTU NOTOKa B
peakuMoHHOM Kamepe. Paboyee mecTo onepaTopa A0XKHO YA0BeTBOPATb CAHUTAPHO-TUTUEHNYECKUM TpeboBaHUAM
no NOCT 12.1.005.

4.15. MeToA, 3KCnepumeHTanbHOro onpeaesieHna cnocobHOCTU B3pbIBaTbCA M FOPeTb NPU B3aMMOAENCTBUM C
BOA0M, KNCIOPOAOM BO34YXa U APYrMMU BELLECTBAMMU

4.15.1. Annaparypa

AnnapaTtypa, npuMMeHsemas QAAA onpegeseHns CcnocobHOCTM BelecTB B3pbiBaTbCA M [OPeTb npwu
B3aMMOAENCTBMM C BOAOW, KUCOPOA0OM BO3AYXa U APYr C APYrOm, BKAOUYaeT B cebs cieaytolime s1emeHTbl.
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4.15.1.1. TepmocTart (3neKTPUYECKMI CYLUINAbHBIN WKad) BMECTUMOCTbIO HE MeHee 2 AM3 C TePMOPEryIATOPOM,
NO3BO/IAIOLMM NOAAEP!KMBATL NOCTOAHHYIO TemnepaTypy pabouyelt 30HbI B AnanasoHe 25 - 100 °C ¢ norpeLHoCTbo
He 6onee 1 °C.

4.15.1.2. TepmoaneKTpuyeckmne npeobpasoBaTenu cpeHENHEPLNOHHbIE.

4.15.1.3. PeakuUMOHHble COCyAbl M3 KOPPO3MOHHO-CTOMKOro MaTtepuana (Hanpumep, dapdopoBblie TUMAU
anameTpom 50 mm).

4.15.2. NpoBegeHne UcnbITaHUMN
4.15.2.1. YcTaHaBAMBAKOT COOTBETCTBUE UCC/IeAyEeMbIX BELLECTB NAaCNOPTHbIM AAHHbIM.

4.15.2.2. NpeaBapuTeibHble UCMbITaHWS BELLECTB Ha CMOCOOHOCTb B3PbIBAaTLCA U FOPETb NPU B3aMMOAENCTBUM
APpYr ¢ APYrom NpoBOAAT MyTEM KOHTaKTa Kan/u, KpUCTasMKa UAM HEDBONbLIOro KOAMYeCcTBa NOPOLIKOOOPA3HOro
BELLECTBA C TAaKMM e KOJIMYeCTBOM APYroro BelwecTBa WAM Nogadvyeit HECKONbKMX Kanesb O4HOro BellecTBa Ha
M36bITOYHOE KoNMyecTBo (40 1 cm3) apyroro Bewecrsa.

EC/v npu 3TOM NPOMCXOAUT IHEPrMYHOE B3anMOAENCTBIE (B3PbIB MM CAMOBOCT/IaMEHEHNE) BELLLECTB, TO TaKne
BellecTBa ABMAKTCA HECOBMECTUMbIMU.

4.15.2.3. Ecan npu KOHTaKTe MasblX KONMYECTB BELLECTB HE MPOMCXOAMUT aKTUBHOFO B3aMMOLENCTBUSA, TO B
nocaenyroLWwmx UCNbITAaHNAX UCCNEAYIOT ABYXKOMMNOHEHTHbIE CMEeCU UCNbITYeMbIX BELecTB B COOTHowWweHun 10:10, 2:18
1 18:2 cm3 (0bwmm ob6bemom 20 cm3).

4.15.2.4. Obpa3subl UcC/ieayeMbiX BELLECTB MOMELLAIOT B OTAE/IbHbIE PEAKLMOHHbIE COCYbl, YCTAHABAMBAIOT UX
B TEPMOCTAT C 3a[aHHOM TemnepaTypoit UCMbITaHUA 1 BblaepXusatoT B TedeHne (40 +/- 10) MUH A0 BbipaBHUBaAHMUA
TemnepaTyp uccnenyembix BEWECTB U paboyen 30HbI TEpMOCTaTa (OLLEHMBAETCA NO NOKA3aHUAM TEPMO3TEKTPUYECKMX
npeobpasoBaTenein: ABa U3 KOTOPbIX U3MEPAIOT TEMNEpPaTypbl B LLEHTPE 06Pa3LL0B UCCAeayEMbIX BELLECTB, TPETUN -
TemnepaTtypy paboyen 30HbI TePMOCTaTa).

4.15.2.5. 3a TemnepaTypy MCNbITaHWA MNPUHMMAIOT MOKa3aHWUA TePMO3/EeKTPUYECKOro npeobpasosaTtens,
n3MepAoLLLEro TemnepaTypy paboyeit 30HbI TepmocTaTa.

4.15.2.6. TMocne BblpaBHWBaAHMA TemnepaTyp 06pasLOB M paboyelt 30HbI TEePMOCTaTa, PasHULA MeXAy
KOTOPbIMM He 40/1XKHa npesbiwaTth 3 °C, CMeLWMBaloT Uccnedyemble BewecTsa B 04HOM M3 PEaKLMOHHbIX COCYA0B.

4.15.2.7. UcnbiTaHMe BewecTB Ha CNOCOOHOCTb B3pbIBATbCA M FOPeTb NPU B3aMMOAENCTBUM APYr C APYrom
ANNTCA HEe MeHee 2 .

4.15.2.8. [ns KaxKaok cmecy NpoBogAT Mo TPU UCMbITaHMA NPU Kaxaon u3 Temnepatyp: 25, 50 n 100 °C.
TemnepaTtypa UcnbITaHWUA He A0JIKHA ObITb paBHOM TemnepaType M3MEHEHUA arperaTHOro COCTOAHUA BELLLEeCTBa.
4.15.3. OueHKa pe3ynbTaToB

4.15.3.1. Ecnvi 3a Bpems He meHee 2 4 TemnepaTtypa CMECH B KaXKA,0M UCMbITaHUW YBEUYUTCA He Bosiee Yem Ha
5 °C, TO BeLEeCcTBa CYMTAIOT COBMECTMMbIMM C TOYKM 3pEHMA NOXKAPHOM 6e30MacHOCTM U AOMYCKAETCA UX COBMECTHOe
XpaHeHue.

4.15.3.2. Ecnu TemnepaTtypa CMecu TBepAblX BellecTs XoTa 6bl B 04HOM UCMbITaHUM YBEAUYUTCA Boslee Yem Ha
5 °C, TO AN OKOHYaTe/IbHOrO BbIBOAA O COBMECTUMOCTM BELLECTB OnpeaenatoT yc/0BMA TeNN0BOro CaMoBO3ropaHua
[AHHOM cmecH.

B cnyyae BbiABAEHMA CNOCOBHOCTU AAHHOM CMECM K Ten0BOMY CaMOBO3rOPaHWMI0 CUMTAOT HeZOoMyCTUMbIM
COBMECTHOE XpaHeHMe UccaesyemMblX BEeLecTB.

4.15.3.3. Ycnosua u pesynbTaTbl UCMbITAHUN PErUCTPUPYIOT B NPOTOKoNe, dopma KOTOPOro npuBeneHa B
MpunoxkeHun 1.
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4.15.4. TpeboBaHua 6e3onacHoOCTH

B3aMmopencTtBMe HEKOTOPbIX BELLECTB MOMKET ObiTb OYpHbIM MAM [arKe B3PbIBOOMACHLIM, NO3TOMY MpU
npoBeaeHUn UCNbITaHMN Heobxoanmo cobntoaatb 0cobyto OCTOPOXKHOCTb U PYKOBOACTBOBATLCA COOTBETCTBYOLLEN
AOKYMeHTaumel no TexHmke 6e30nacHoOCTH, yTBEPKAEHHON B YCTaHOBAEHHOM MOpPSAAKE.

TepmocTaT cnegyeT ycTaHaBAMBaTb B BbITAXKHOM LWKady. Paboyee mecto onepatopa AOJKHO YA40BNETBOPATh
CaHUTapHO-TUrMeHnYecknum TpebosaHmnam no MOCT 12.1.005.

4.16. MeTop, 3KCNEePMMEHTA/IbHOIoO onpeageneHnAa CKOpoCTu BbiropaHUA )KVIAKOCTEﬁ

o o 3 2

MeTtoz He NPUMEHUM A5 UCNbITAaHUA KULKOCTEN C KNHEMATUYECKOW BA3KOCTbIO Hosee 1,5-107°m° ¢ npu

20 °C, naBneHMeMm HacblweHHoro napa 6onee 19,9 KMa npu 20 °C, a TaK»Ke KnaKocTein, 0bpasyroLmx Ha MOBEPXHOCTU
npuv ropeHnn Teepable NPOAYKTbl peakuun.

4.16.1. Annapatypa

YcTaHOBKa ANA onpefeneHuMa MacCOBOW CKOPOCTM BbIfOpaHuMA XuakocTel (yept. 17) BKAtovaeT B ceba
cneayloume snemeHTbl.

2
/_

v
7%
#

i ~

o |1 I

=% 177k

L Al v

o ddd &

1 - ocHoBaHMe; 2 - 610K ropenok; 3 - ropenka;
4 - ceTyaToe OrpaXkaeHue; 5 - TeNN0M30ANPYIOLLMIA SKPaH
C NepeaBuKHbIMU LUTOPKaMU; 6 - ypoBHeEMED;
7 - 3anNpaBOYHaA EMKOCTb; 8 - BEPXHAA KPbIWKA; 9 - BUHT;
10 - wTyyep; 11, 18 - rubKme WnaHru;
12 - usmeputenbHbi 610K; 13 - TpybKa; 14 - cCMOTPOBOE OKHO;
15, 19 - cTakaHbl; 16 - Tpexxof0BOM KpaH; 17 - HAXKHAS KpbILWKa

11

YepTt. 17

4.16.1.1. Habop ropenok BHYTPEHHUM AMaMETPOM 10,0+o’1, 15, 0+O’l, 18,00+O'15, 20,00+0'15, 25, 0+0'2,
30,00+0'25, 4O,OO+O’25, 50,00+0'25, 6O,O+O'3 MM, BbicoTol (50,0 +/- 0,5) MM, TOALWMHON CTEHKM 01570,1 MM,
BbIMNOJIHEHHbIX U3 cTaan Mmapkn 12X18HIT no NOCT 5632.

4.16.1.2. BNIOK ropesioK, CAy:KalWuMih ANA 3aKPenneHus ropeskn B paboyem nonoxeHwu, cbopa nNpoauTol
KMAKOCTU B CTaKaH M YCTAHOBKM CETYATOro OrpaxkaeHus.

4.16.1.3. Cetuatoe orpakaeHue sbicoto (300 +/- 2) mm 1 anametpom (200 +/- 2) mm, M3roToBAEHHOE U3
MeTaNIIMYECKOM CETKM C pasmepom saveek oT 0,25 10 0,50 mm, npeaHasHaueHo 4/18 UCKNOYEHMA BO34eNCTBMA NOTOKOB
BO34yXa NPUTOYHO-BbITANKHOW BEHTUAALMM Ha NPOLLECC FOpeHUs.
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4.16.1.4. 3anpaBo4YHas eMKOCTb BbiCOTOM 250 MM, BHYTPEHHMM AMamMeTpomM 45 mm, repmeTMYHO 3aKpbiTas
TOPLEBbIMW KPbIWKAMW, BbINONHEHA U3 HEPrKABEIOLWEN CTaZn U CAYXKUT AAA NOALEPHAHUA MOCTOAHHOIO YPOBHA
nccnesyemon XKUAKOCTU B ropesike. 3anonHEHNE eMKOCTU KUAKOCTbIO NPOM3BOAAT Yepes OTBEPCTUE B BEPXHEN
KpblLWKe. 3anpaBovyHas eMKOCTb COeANHEHa C M3MepUTENbHbIM BJ0KOM TMBKMM LWaHTOM. MO BMOHTUPOBAHHON B
BEPXHIOO KPbIWKY TpybKe B 3anpaBOYHYHO €MKOCTb MOCTynaeT BO34yX M3 atmocdepbl. KoHTposb 3a paboToi
YCTaHOBKM OCYLLECTBAAIOT BU3Yya/lbHO Yepe3 CMOTPOBOE OKHO MO MOCTYMNJ/IEHWIO NMY3blPbKOB BO34yXa B 3anNpaBoYHYHO
€MKOCTb.

MpumeyaHue. [onyckaeTcs B KayecTBe 3aMpaBOYHOM E€MKOCTM MPUMEHATb CTEKAHHbIA COCyh, TaKUX Ke
pa3mepos.

4.16.1.5. [1BOMAHOM TENNOM30AUPYIOLLMIA IKPaH BbicOTOM 460 MM, WMPUHON 230 MM, PacnoNOXKEHHbIN MeXKay
6/10KOM FOpesoK 1 3aNpPaBOYHON EMKOCTbH, CHAbXKeH NepesBUKHbIMU LUITOPKAMM, 3aKPbIBaOLLMMK OTBEPCTUE, Yepes
KOTOpOE NPOXoAUT COeAMHUTENbHBIN LWNAHT OT HUMKHEN KPbILWKM 3anpaBoOYHON EMKOCTU K FropesiKe.

4.16.1.6. UamepuTenbHblit 610K ana NpeobpasoBaHMA U3SMEHEHWUA AABAEHUA B BEPXHEW 4acTu 3arnpaBoYyHOM
€MKOCTW, MNPOMOPLMOHANLHOTO MacCe BbIFOPEBLUEN KWAKOCTU, B 3/NEKTPUYECKMIA CUTHaA. 3anucb curHana
OCYLLECTBAAKT 3N1EKTPOHHbIM MOTEHLMOMETPOM KNacca TOYHOCTM He Huxe 0,5, WNpUHa AMarpaMmMHON NeHTbl - He

-6 4 -1
meHee 250 mm. Mi3mepuTenbHblii 610K foKeH GUKCMPOBATb MOTEPH MACChI (2 10" - 1,5-10 ) Ke:C  unwumetb

. . -1
rPagyupoBOYHbIA KO3PPULMEHT NPU MAKCMMAIbHOM YYBCTBUTENbHOCTU HE HUXKE 8,5 mm-2,

4.16.1.7. YCTaHOBKY cneayeT cuYMTaTb MOArOTOB/IEHHOMW K paboTe M COCTOAHME MPOBEAEHUS WUCMbITaHUM
YO0BNETBOPUTE/bHBIM, €CAN MOAYYEHHOE 3Ha4YeHMe MaCCOBOM CKOPOCTM BbIFOPAHWA CTAHZAPTHOrO Bew,ecTBa

-4 2
aTunauetata (FTOCT 22300) Ha ropenke aguametpom 30 mm cocTaBaseT (296 * 25) 107 ke M,
4.16.2. NpoBeaeHMe UCNbITaHUI

4.16.2.1. YcTaHaBAMBAOT COOTBETCTBME MCCNEAYEMOMN MMAKOCTM NacnopTHbIM AaHHbIM. lMepes Hayanom
NCMbITaHMA KUAKOCTb AO/IKHA MMeTb TemnepaTtypy (20 +/- 3) °C.

4.16.2.2. lpoBepatoT repMeTUYHOCTb YCTAaHOBKM, A1A Yero 3anoaHAIOT 3anpPaBoYHY0 EMKOCTb U COeANHEHHYIO
C Hel ropesiky UCTUANNPOBAHHOM BOAOM, 3aKPbIBAlOT HA/IMBHOE OTBEPCTUE BUHTOM M BK/KOYAIOT U3MEPUTENBbHYHO
cuctemy. Ha gmarpamme gonxkHa GUKCMPOBATLCA NPAMAA AMHUA, NapanienbHad HanpPaBNEHUIO ABUMKEHUA NEHTbI
noteHumomeTpa. OTKIOHEHNE KapeTKM MOTEHLMOMETPA OT 3TOM IMHUK YKa3blBaeT HAa HEA0CTAaTOYHYI repMeTUYHOCTb
YCTaHOBKMU, KOTOPYIO cnefyeT YyCTPaHUTb.

4.16.2.3. B COOTBETCTBMM C WMHCTPYKLMENH NO 3KCNAyaTaLMM YCTAHOBKU OMNpeasenAiloT rpagyvpoBOYHbIN
Ko3dPULUMEHT R M3MepUTeNbHOM CUCTEMbI, KOTOPbIN NpeacTaBinaeT coboll OTHOLWEHWE OTK/IOHEHMA MOKasaHui
N3MepUTENIbHOro NPMHOPa K COOTBETCTBYIOLLLEN EMY NOTEPE MACChl }KUAKOCTU B FOpPEesIKe.

4.16.2.4. 3an0NHAIOT 3aMpPaBOYHY0 EMKOCTb MCCIeayemMon KUAKOCTbIO M NpoBepsatoT paboTy yCTaHOBKM Mo
4.16.2.2. Ecnn uvccnegyemas KUAKOCTb MMEET AaB/ieHWe napa Bbllle A0NyCTUMOro, HabnogatoTcs ABAEHUS,
noAo6Hble cnyyato HapyLeHUsa repMeTUYHOCTI 3aNPaBOYHOM EMKOCTH.

4.16.2.5. OnpenenatoT MaccoBYO CKOPOCTb BbIrOPaHUA }KUAKOCTW, 414 YEro COeAMHAIOT 3anpaBoOYHY0 eMKOCTb
C ropesikoi, yCTaHOBMB YPOBEHb KUAKOCTM B ropesike Ha BblCOTE ee cpesa. B 3aBMCMMOCTM OT NPUHATOro mMeToaa
onpeaeneHns CcKopocTu BbiropaHusa (4.17.2 wan 4.17.3) npoBoAAT 3KCNEPUMEHTbl Ha OAHON ropenke UK
nocnenoBaTesibHO Ha ropesikax PasHoOro AvameTpa. 3aXKUralT XKWUAKOCTb B ropesike OTKPbITbIM MJaMeHeM UAK
3/1IeKTPMYECKOM Cnnpasibio. YCTaHaBAMBAIOT CETYATOE OrpaXKAeHUe 1 BKAOYAIOT PETNCTPUPYIOLWNIA Nnprbop.

4.16.2.6. Ecv npu pasropaHnmy *KUAKOCTb BCKMNAET UM, PaclUMPAACL, NepesnBaeTcsa Yepes Kpai ropesiku, To
HEeobHX04MMO MPOU3BECTM NIABHYH KOPPEKTUPOBKY YPOBHA XUAKOCTU B ropesnke, NOHU3NB €ro Ha MMHUMa/IbHOE
paccTosiHve, NO3BOAIOLWEE YCTPAHUTb NepeUYncieHHble Bbllue 3PPeKTbI.

4.16.2.7. B npoTOKO/Ie UCMbITAaHNI GUKCUPYIOT NaMUHAPHBLIA UKW NEPEXOLHbIA PEXUM FOPEHUA KUAKOCTU.
JlamuHapHoe ropeHure 06bI4HO HabAloAaeTCsA B ropesikax AMameTpom meHee 20 MM M XapaKTepusyeTca OTCYTCTBMEM
KonebaHW 1 3aKpyunBaHUA NaameHu. MNynbcupytolLee ropeHune cieayeT KBanMduLMPOBaTb Kak NepexoaHoe.
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4.16.2.8. VcnbiTaHMe NpeKpaLLatoT Noc/ie Toro, Kak perncTpupyroLwmin npnbop 3apuKcMpyeT NPAaMoINHENHbIN
Y4acToK AMHOM He meHee 1/3 A/vHbI WKanbl NOKa3aHWiA pernctTpupytowero npubopa.

4.16.2.9. NpoBoAaAT eLle ABa NapannesibHbIX UCNbITaHMA HA TOM e ropesike cornacHo 4.16.2.4 - 4.16.2.8.

4.16.3. OueHKa pe3ynbTaToB

2
4.16.3.1. MaccoByto CKOPOCTb BbIrOpaHMA KaxKAoro ucnbiTaHus ( m; )B K2-M " -C ~ BbluMCAAT No popmyne

m _4-103-W-A| 3
' xd®-R-AT

o -1
roe w - CKOpoCTb ABUXKEHUA ANarpaMMHOU neHTbl, MM+ C ;

AI - NpoeKuuna ﬂpﬂMOﬂMHEVIHOFO y4acCTKa guarpammbl Ha OCb 36CLI,MCC, MM;

d - BHYTPEHHWUIT AUaMETP FOPENKU, MM;
. -1
R - rpagynpoBOYHbIN KOIPIULMEHT, MM 2 ~;

AT - npoekuuna FIpFIMOHMHEVIHOI’O y4acCTKa Agnarpammsbl Ha OCb OpAMHAT, MM.

BblunCieHNA MPOBOAAT C TOYHOCTLIO A0 4-r0 3HaKa nocsie 3ansaTon.

4.16.3.2. BblumcnsoT cpeaHeapudmeTHyeckoe 3HadeHue ckopocTu Bbiropavua () no pesynbratam,
NoNlyYeHHbIM NPU UCMbITAaHUU UCCAELYEMON KUAKOCTU Ha Fropesike AaHHOro AMaMETpa.

4.16.3.3. 3a CKOPOCTb BbIrOPaHMA UCCNEAYEMON KMUAKOCTM MPUHMUMAIOT CKOPOCTb BbIFOPaHUA B TypbyneHTHOM
pexunme, Bbluncasemyto no dopmyne (24).

4.16.3.4. CxoaMMoCTb MeTo4a Npu A0BepUTENbHOM BEpPoATHOCTN 95% He A0/1XKHa npeBbiwaTh 15%.
4.16.3.5. BocnpounssoanMmMocTb MeToAa Npu 4,0BePUTEIbHOM BEPOATHOCTU 95% He fo/XKHa npeBblwaTh 23%.

4.16.3.6. Ycnosua u pesynbTaTbl UCMbITAHUN PErUCTPUPYIOT B NPOTOKONEe, dopma KOTOPOro npusBeneHa B
MpunoxkeHum 1.

4.16.4. TpeboBaHuAa 6e3onacHoOCTH

YCTaHOBKY AN1A OnpefeneHns CKOPOCTU BbIFOPaHUA XKUAKOCTU cnefyeT Nomewatb B BbITAXKHOM WKad. Mpu
paboTe C TOKCUYHbIMM BELLLECTBAMU HEOOXOAMMO NPUMEHATH COOTBETCTBYOLLME UHAMBUAYAIbHbBIE CPEACTBA 3aLLUUTDI.
Pabouee mecTo onepaTopa AO/IKHO YAOBAETBOPATb TpeboBaHMAM 3neKkTpobesonacHocTn no FOCT 12.1.019 wu
CaHUTapHO-TUrneHnyeckum TpebosaHuam no NOCT 12.1.005.

4.17. MeToabl pacyeTa CKOPOCTU BbIFOPAHUA KUAKOCTEN
4.17.1. Ecnv n3BECTHbI NapaMeTpbl COCTOAHMUA UCCIeAYEMOM XKUAKOCTU, BxoaAawme B dopmynbl (14) - (23), To B

3aBUCMMOCTU OT MMELWNXCA OAaHHbIX CKOPOCTb BbIrOpPaHUA (m) B Sitobom pexunme ropeHna MmoXHO BblHUNC/INUTL, HE
npoBo4A 3KCNEPUMEHTA/IbHbIX MCCI'IE,EI,OBaHVIﬁ, no d)opmynaM

M
m:Tﬂ;(M)

M
m:%;(ﬁ)
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11,795M M.
m=

K

rae M - 6espasmepHan CKOPOCTb BbIrOpPaHUS;

-2
lu - ANHaMn4eCKaAa BA3KOCTb NMapoB XUAKOCTU Npu TemnepaTtype KMneHma, H - cMmM

-3
p - MNJIOTHOCTb NapoB }XNAKOCTU NpU Temnepatype KuneHma, K2-m

2 -1
V. KMHemMaTuyeckaa BA3KOCTb NAapoB XUAKOCTU NMpU TemnepaTtype KuneHua, M -C ; echm Be/IMYMHa |4 HE
Mn3BeCTHa, TO €€ BbIYNCAAIOT NO d)opmyne

15
v=335-10"° AY/;K ,(17)

F

-1
MF - MOJIeKY/IApHaA macca XuaKkoctu, Ke - MOJjib

d - xapaKTepHbIi1 pasmep 3epKana ropsaLLen XuaKkoctu, m. Onpeaenaerca Kak KopeHb KBaApaTHbIM U3 NaoWwaam
NOBEPXHOCTU TOPEHMA; eciu Naowagb ropeHus umeeT GOpMy OKPYKHOCTM, TO XapaKTEepHbIM pasmep paBeH ee
AviameTpy. Mpu pacyeTe CKOPOCTU TypPOYNEHTHOTO ropeHns MOXKHO NpuHATL d = 10 m;

TK - Temnepartypa KMNeHna }Kugroctu, K.
MopAaaok pacyeTa cneayrowmin.
4.17.1.1. OnpeaenatoT PpeMm ropeHnsa no BeanumnHe Kputepua Nanmnea Ga, Bblunmcnaemoro no ¢opmyne

Ga:gd3/v2,(1g)

-2
rae g - yCKopeHume CBO6OAHOFO nageHuwa, m-c .

4.17.1.2. B 3aBMCMMOCTM OT pPeXMMa FOPEHMS BbIMMCAAIOT 6e3pasmepHyl0 CKOPOCTb BbiropaHua M. [Ans
NAMWHAPHOTO PEXUMA FropeHnsn:

Ga <3-10°; M =10,87AB _(19)
11 NepexofHOro pexKnma ropeHus:
ecn 3-10° <Ga < 4,8-10°, 10 M = ABGa*", (20)
ecm 4,8-10° <Ga <3-10", 10 M =1,67-10° ABGa’*® (1)

Onsa Typby/IeHTHOro pexknma ropeHus:

Ga>3-10".10 M =0,114AB%Ga , (22)

rae A=0,570 +0,773s; S =

-1
0 - MO/NIeKynApHaA macca kucnopogaa, Ke - MOJb
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Ny - cTexvomeTpuueckuit KOSGOULMEHT KUCTOPOAA B PEaKLUU FOPEHNS;

Ne - CTEXMOMETPUYECKUIN KOIDDULMEHT X KUAKOCTU B PEaKLUM FOpeHHs.

MpumeyaHue. Mpun Ga< 4,8'108 Ana apomatnyeckux yrnesogoponosA=1,45npns<=0,9mA=3,40s-1,56
npns>0,9.

B - 6e3pasmepHbIii NapameTp, XapaKTepm3syoLWmMii MUHTEHCMBHOCTb MacCcoMNepeHoca, BbIuMCIAeMblin No popmyne

_(0,232Q/r) —c(T, —Ty)

B
H+c,(T,-T,) @

-1
rae Q - HM3LWanA TeN0Ta CrOPaHUA KUAKOCTH, K,Zl?fc ‘Ke

_ Mgn,

r= M.on - 6e3pasmepHOe 3HaYEHME MACChbl KUCI0POAA, HEOBX0AMMOrO A1 cropaHus 1 Kr *KuaKocTH;
FllF

c - n3obapHas TenN0eMKOCTb MPOAYKTOB ropeHus (MpuHMMaeTcA paBHOW TEM/I0OEMKOCTU Bo3ayxa ¢ = 1),

-1 g1
Ko -xe - K,
To - TeMnepaTypa OKpyKatoLLeit cpeabl, NPUHUMaeman paBHon 293 K;
-1
H - TennoTta napoo6bpa3oBaHuaA KUAKOCTU NpU TeMNepaType KUNeHus, Koic - ke ;

Ce - cpeaHAA M306apHaﬂ TENNTOEMKOCTb XXNAKOCTU B UHTEpPBaA/ie OT TO 4o TK .

4.17.2. Ecnn n3BECTHbl KMHEMATMYECKasa BA3KOCTb Mapa WAM MONEKYNApHaA macca M TemnepaTtypa KMNeHus
nccaesyemon KUAKOCTH, TO CKOPOCTb TYPOYIEHTHOrO ropeHuUs BbIYUCAAIOT C UCNOJIb30BAaHUEM IKCMEPUMEHTANbHbIX
ZAaHHbIX No popmyne

0,52

m=0,168m ——, (24)

0,34
14

roe mn - 3KCNepmnmeHTasibHOe 3Ha4YeHNe CKOPOCTU BbIrOPaHUA B MEPEXOAHOM peXMme ropeHna, nony4yeHHoe

N04.16.2.5-4.163.2, K2- M *-¢

dn - ANAMeTp TFOpesikKM, B KOTOPOM MOJIy4EeHO 3Ha4YeHue m,, m. PekomeHayeTcA MCNO/b30BaTb rOpesiky
anametpom 30 mm. Ecam B ropenke anametpom 30 mm HabnogaetTca NaMMHAPHbLIA PeXUm FropeHus, cieayet

!/
NPUMEHATb FOPENKY 0O0JIBIIETO anamerpa.
OTHOCUTENbHAsA NOrpeLHOCTb pacyeTa no ¢opmynam (16) v (24) He npesbiwaeT 21%.

4.17.3. Echv He n3BeCTHbl KMHeMaTU4ecKas BA3KOCTb MapoB UAN MONEKYNAPHaA Macca U TemnepaTtypa KuneHus
nccnefyemom XuaKocT1, TO OLEHKY CKOPOCTU BbIrOpPaHMA NPOBOAAT B CAeAYIOLLEM NOPALKE.

4.17.3.1. HaxopAT CKOPOCTb BbIFOPAHMA XNAKOCTK B ropenkax aunametpom 10, 15, 18, 20, 25 n 30 mm cornacHo
4.16.2.5 - 4.16.3.2. MonyyeHHble pe3ynbTaTbl 3aHOCAT B Tabn. 14,
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OnameTtp
ropenku d;, m

CKopocTb BbiropaHus M, ,

Kr-m2-c?t

PeXxum ropeHua
(susyanbHoe
HabnoaeHne)

gd

3 4 midi , KM~
i ,M"C

Tabnuuya 14

4.17.3.2. BbluucnawT cpegHeapudmeTMyecKoe 3HauYeHue (md )1 [ns BCex WCNbITaHUM, B  KOTOPbIX
HabNt04aN0Cb NaMUHAPHOEe ropeHue.

MpumeyaHwue. O6bI4HO 3HayeHusn midi B yCnoBuAxXx /NaMUHAPHOrNo ropeHuA 6AM3KM MO 3HAYEHU WU
MOHOTOHHO y6bIBa}OT C yBe/nyeHuem pguameTpa ropenku. [na nepexogHoro pexuma ropeHua XapakTepHo

BO3pacCTtaHmne 3HaYeHUM midi .

4.17.3.3. Pe3ynbTaTbl UCMbITAaHUI, OTHOCALLMECA K MEPEXOAHOMY PEXUMY ropeHus, 3aHocAT B Tabn. 15 B Buae

3 _ 2
byHKUmA X; = |g(gdi ), y; =19 (midi) , X', XiYi c TouHocTblo f0 YeTBepTOro 3HaKa Nocae 3anAToi.

KonnyectBo aKkcrnepuMmMeHTasibHbIX TOYEK [A0J/KHO b6blITb He MeHee TpeX, B NPOTUBHOM C/aiyd4ae nposoaAT

OOMNONHUTENbHbIE SKCMEPUMEHTbI cornacHo 4.16.2.5 - 4.16.3.2 B ropenkax anametpom 6onee 30 mm.

N n/n (i)

x, =lg(gd’)

Yi = Ig(aadi)

Xiyi

n n
Bbluncnatot no cronbuam tabn. 15 in , Zyi )
i=1

n

szyi/n,

i=1

i=1

X2

n
i=1

[

X

n
i=1

iyi n cpegHmne 3Ha4vyeHuA

rae n - YNCnAo sKCnepmnmeHTa/IbHbIX TOYEK, OTHOCALLMXCA K NnepexoaHOMY peXXnumy ropeHuna.

4.17.3.4. BbluncnstoT napameTpbl a v b no popmynam

a

Vi Xi2 - Yi XiYi
_ =1 i=1

b:

n

2

i=1

>x
i=1

n
i2 - YZ X
i=1

n

XE =X X
i=1

n

2

i=1

X

Yi — YZ Yi
i1

Ha caunt

.(26)

; (25)

Tabanua 15
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4.17.3.5. OnpeaensaoT KNHEMaTUYeCKyto BA3KOCTb NapoB uccneayemoit xxuakoctn (V) s M2 ~C_l no popmyne
. b)0:5
v =>577-10 {[(n‘wd ). /10"’} } - (27)

CKOPOCTb BbIrOpaHUA BbluMCAAIOT No dopmyne (24).

OTHOCUTENbHAA NOrpeLHOCTb MeToaa oueHKkn no 4.17.3.1 - 4.17.3.5 - He 6onee 30%.

MNpumeHeHMe Ha 406pPOBOIbLHOM OCHOBE NYyHKTa 4.18 obecneunsaeT cobatoaeHne TpeboBaHuii PenepanbHOro 3aKoHa
0T 22.07.2008 N 123-®3 "TexHUYECKMIA perfnameHT o TpeboBaHUAX NoXKapHoi besonacHocTn" (MpuKkas PocctaHgapTa
o7 16.04.2014 N 474).

MNpumeHeHMe Ha fo6poBOIbHON OCHOBE NyHKTa 4.18 obecneunBaeT cobaogeHme TpeboBaHU PegepanbHOro 3aKoHa
oT 22.07.2008 N 123-®3 "TexHW4yeckui perfnameHT O TpeboBaHMAX noxapHoi 6esonacHoctn" (Mpukas
PoctexperynmposaHus ot 30.04.2009 N 1573).

4.18. MeTog, 3KCNepuMeHTasIbHOro onpeaesneHnna KoappuumeHta abiMoobpasoBaHUs TBepAbIX BewecTB U
MaTepuranos

4.18.1. AnnapaTtypa

YcTaHoOBKa A1a onpedeneHus KoadduumeHTa abimoobpasosaHua (dyepT. 18) BkatodaeT B ceba cneayowme
3/1eMEeHTbI.

800

800 .

1)

1 - Kamepa cropaHus; 2 - geprkaTtesb ob6pasua;
3 - OKHO M3 KBapLLeBOro CTeKNa; 4, 7 - KnanaHbl NPOAYBKY;
5 - npnemHuK cBeTa; 6 - Kamepa U3MepeHunis;
8 - KBapLEeBOe CTEKNO; 9 - UCTOYHMUK CBETQ;
10 - npepoxpaHuTesbHas membpaHa; 11 - BeHTMNATOP;
12 - HanpasAAOWMN Ko3blpeK; 13 - 3ananbHan ropeska;
14 - Bknagbiw; 15 - anektpoHarpesaTenbHadA NaHe b

YeprT. 18
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4.18.1.1. Kamepa cropaHna BMeCTUMOCTbIO 3'10_3]%3, BbINOJ/IHEHHAA U3 Hep)KaBetowen cTann. BHyTpeHHAA
NOBEPXHOCTb KaMepbl TEeMJION301MPoBaHa acboCUINTOBLIMM NAUTAMU TONWMHON 20 MM U NOKPbITA alOMUHUNEBOM
donbron TonwmHon 0,2 mm. B Kamepe CropaHuMa yCTaHOB/MIEHbl 3/IEKTPOHArpeBaTe/ibHaA MaHeAb W Aep)KaTenb
06pa3ua. dNeKTpoHarpeBaTebHy0 NaHenb pasmepamm 120 x 120 MM MOHTUPYIOT Ha BEPXHEN CTEHKE Kamepbl Nog,
yrniom 45° K ropu3oHTaNn. DNeKTpocnmpanb NaHe M U3roTaBaMBaeTca U3 NPoBOIOKM Mmapku X20H80-H (FTOCT 12766.1)
anametpom 0,8 - 1,0 mm.

Oepxatenb obpasua pasmepamm 100 x 100 x 20 mm KpenaT Ha ABepLe Kamepbl cropaHua. B aeprkatene
YCTAHOB/IEH BKAAAblW M3 acbocnamnta pasmepamm 92 x 92 x 20 mm, B LLEHTPE KOTOPOro umeetcs yraybneHve ans
pasmelleHns NoJo4YKkM c obpasuom (yrnybneHne BO BKAagble AO/KHO ObiTb TakKMM, 4TOObl HarpeBaemas
NOBEPXHOCTb 06pasL,a HaXxo4MNACk Ha PACCTOHMM 60 MM OT 31EKTPOHArpeBaTebHOM NaHenu).

Hapg pepskatenem obpasua ycTaHOBJ/IeHa 3anajibHasd rasoBas ropesika, npeacrasfatowas coboi TpyobKy u3
HepXKaBetoLeln CTanm BHyTPeHHMM anameTtpom 1,5 - 2,0 mm.

B Kamepe CropaHus MMeoTCA BEpPXHee W HUMKHee oTBepcTus cedeHnem 30 x 160 mm, coeamHalowme ee C
Kamepoi U3MepeHui.

4.18.1.2. Kamepa nsmepenuii paamepamm 800 x 800 x 800 mm, M3rOTOBIEHHAA U3 HEPXKABEIOLWEN CTanun, UMeeT
B BEPXHEW CTEHKe OTBEPCTUA AN BO3BPATHOrO KjamaHa MPOAYBKW, WCTOYHMKA CBETA M MNpPeaoXpaHUTeNbHOM

. . -1 .
membpaHbl. Ha 60KOBOI CTEHKE Kamepbl YCTaHOB/IEH BEHTMIATOP C YaCTOTOM BpalleHna 5 ¢ . Ha nepeaHein cTeHke
Kamepbl MmeeTcA ABepLa C YNJAOTHEHWEM W3 MAMKOW pPesuHbl Mo nepumeTpy. B AHWLLE Kamepbl A0KHbI BbiTh
OTBEPCTMA ANA NPUEMHMKA CBETa U BO3BPATHOTO KAanaHa NpoayBKy.

4.18.1.3. doTomeTpuYeckas cUCTEMA, COCTOALLAA U3 UCTOYHMKA U NPUEeMHMKa cBeTa. MCTOYHMK cBeTa (renni-
HEOHOBbI Na3ep MOLWHOCTbIO 2 -5 MBT) KpenaT Ha BepxHel CTeHKe Kamepbl M3MepeHWi, NpuemHUK CBeTa
(doToamnon) pacnonoxKeH B gHuULLE Kamepbl. Mexay UCTOYHMKOM CBETa M KaMepoi U3MepeHUI yCTaHaB/AMBalOT
3aMTHOE KBapLLeBOEe CTEK/0, HarpeBaemoe 3/1eKTpocnmpanbto 4o temnepatypbl 120 - 140 °C.

doTomeTpumyeckana cucteMa Ao/KHa obecneymBaTb M3MepeHMe CBETOBOrO MoTOoKa B paboyem auanasoHe
cseTonponyckaHma ot 2 o 90% c norpelHocTblo He 6onee 10%.

4.18.2. NoarotoBka 06pa3LoB

4.18.2.1. Ans wncnbiTaHmn rotosat 10 - 15 obpasuyoB mcciegyemoro matepuana pasmepom 40 x 40 mm um
$aKTMYecKkol ToNWMHON, HO He bonee 10 mm (ans 06pasuLOB NMEHOMIACTOB AOMYCKaeTcs To/WMHa A0 15 mm).
JTaKoKpacoyHble 1 NAeHOYHbIE MOKPbLITUA UCMbITbIBAKOT HAHECEHHbBIMW Ha Ty }Ke OCHOBY, KOTOPas NMPUHATA B peasibHOM
KOHCTPYKUMU. Ecanm obnacTb NPUMEHEHMA NAKOB M KPacOK HEW3BEeCTHa, TO WX WCMbITbIBAOT HAHECEHHbIMU Ha
antoMuHueByto onbry TonwmHom 0,2 mm.

4.18.2.2. MNoagrotosneHHble 06pasLbl Nepes UCMbITaHUAMMK BblAep:KMUBatOT Npu TemnepaTtype (20 +/- 2) °C He
MeHee 48 4, 3aTem B3BELUMBAIOT C NorpelwHocTbio He 6onee 0,01 r. Ob6pasLbl JOMKHBI XapaKTepu3oBaTb CpeaHune
CBOICTBA UCCAeAyeMOro MaTepuana.

4.18.2.3. MpoBepKy peKMMoB paboTbl YCTAaHOBKM MPOBOAAT C MOMOLLbIO CTaHAAPTHOrO obpasua, onucaHue

KOToporo npueeaeHo B MpunoxeHnun 9. MNpu aTom 3HaYeHns KoadduumeHTa abimoobpasosaHus ( Dm ) BOMKHbBI BbITb
B Mpegenax:

2 -1
pPeXUM TneHuns (6e3 MHNUMMPYIOLWLEro NAameHN) Dm = (360i 20) M -Ke

2 -1
PEXUM ropeHuUa (C UHULMMPYIOLLUM NAaMeHeM) Dm = (120i8) M -Ke |
4.18.3. NpoBeaeHne UcnbiTaHUN

4.18.3.1. UcnbiTaHne 06pasuoB NPOBOAAT B ABYX PEXMMaX: B PEXUME TJEHUA U B PEXMME FOpPeHMA C
MCMNOJIb30BaHWEM ra30BOM ropeniku (a1nHa nnamexu ropenku 10 - 15 mm).
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4.18.3.2. BKNOYAOT 3/1EKTPONUTAHME YCTAaHOBKM B TaKOM peXxume, 4Tobbl MOTHOCTb TEMN/J0BOro MOTOK3,

-2
nagatollero Ha obpaseu, coctasnana 35 KBm - M . KOHTpOAMPYIOT NNOTHOCTb NaAatoLLero TeN0BOro MOTOKa C
NOMOLLbIO TeNI0NPUEMHNKA TUNa MopAoHa ¢ NOrpeLwHoCTblo He bonee 8%.

4.18.3.3. BKAKOYAIOT UCTOYHUK M NPUEMHMK CBETA. YCTaHaB/AMBAIOT Haya/ibHOE 3HAYeHWe CBETOMPOMYCKaHusA,
COOTBETCTBYIOLLEE BEPXHEMY Npeaeny MU3MepeHuit perucTpupyowero npubopa 1 npuHumaemomy 3a 100%.

4.18.3.4. MoarotoBneHHbIM obpasel, NOMELWAT B /I0A04YKY U3 HepxKasellleh ctanu. OTKpbIBaOT ABepLy
Kamepbl cropaHuMa M 6e3 3a4ep’KKM YyCTaHaB/AMBAlOT NOAOYKY C 06pasLom B AeprKaTesb, NOC/Ae Yero ABepLy
3aKpblBaloT.

4.18.3.5. UcnbiTaHWe NpeKkpaLwaoT Npu SOCTUNKEHUN MUHMMAbHOTO 3HAYEHNA CBETONPONYCKaHUA.

B cnyyae, Korga MMHUMManbHOe 3HaYeHue CBETONPOMNYCKAHWUSA BbIXOAMUT 3a Npeaesbl paboyero grManasoHa uam
HaxoguTcsA B6/M3M ero rpaHuu, A0MNyCKaeTca YMeHbLlaTb AJIMHY MYTU Jiy4a cBeTa (paccTosiHMe MeXay UCTOYHUKOM U
npUemMHUKOM CBeTa) IMb0 N3MeHATb pasmepbl 0bpasua.

Mpu ncnbITaHUAX B peXXnme TIeHUA o6pa3u,b| He 0,0/1XHbl CaMOBOCIN/IaMeHATbCA. B cnyvyae camoBocniameHeHUA

-2
o6pa3u,a nocneayrouime ncnbiTaHMA NpPoBoAAT NPU YMeHbLUEHHOM Ha 5 KBm *M  3Ha4YeHUU NNOTHOCTU TEMJI0BOro
NOTOKa. [MN10THOCTb TENI0BOrO NOTOKA CHUXKAKOT A0 TeX Nop, NOKa He NPEeKPATUTCA CamOBOCN/laMeHeHNe o6pa3L|,a BO
Bpema UcnbiTaHnA.

4.18.3.6. [0 OKOHYaHUK UCMbITAaHNA 1O0A0YKY C OCTaTKaMu 06pa3La BbIHUMAIOT U3 KaMepbl CropaHmaA. YCTaHOBKY
BEHTUNIMPYIOT B TeyeHMe 3-5 MMH, HO He MmeHee yem TpebyeTca AN AOCTMMKEHUA WCXOLHOTO 3HAYeHus
CBETOMPONYCKaHUA B KamMepe U3MePEHU.

MpumevaHue. B cnyyae, Koraa He AOCTUraeTcs Hadya/lbHOe 3HaYeHWe CBETOMPOMYCKaHMA, 3allUMTHbIe CTeKna
dboTOMETPUUYECKO CUCTEMbI NPOTUPAIOT TAMNOHOM U3 MATKOW TKaHW, CNerka CMOYEHHbIM 3TUA0BbIM CNIUPTOM.

4.18.3.7. B KaxK40M perKnme UCMbITbIBAOT MO NATb 06pa3LLoB.

4.18.4. OueHKa pe3y/1bTaToB

4.18.4.1. KoadpdumumeHT abimoobpasoBaHus ( Dm )8 M2 k2™ BbluMcasioT no dopmyne

Vv T
Dm :mln_l_—().'(zs)

rae V - BMeCTMMOCTb KamMepbl U3SMepeHns, m3;
L - ANvHa NyTU Nyya cCBEeTa B 3abIMIEHHOM cpeae, M;

m - macca o0bpasua, Kr;

TO ’ Tmin - COOTBETCTBEHHO 3HA4Y€HMNA HAa4a/IbHOINo N KOHEYHOTIO CBETOMPONYCKaHUA, %.

4.18.4.2. [Ons Ka)KOOro pexuma WCMbITaHMA onpenenstoT KoapoUUMEHT AbIMOOOpPas3oBaHMA KakK
cpefHeapudmeTUYecKoe No pesynbTaTam NATU UCMbITaHUIA.

!
3a KoapdMUMeHT abimoobpasoBaHMA UCCeAyeMoro maTepuana MpUHMMaloT OOJIBIIIEE  3HaueHume
KoadpodumumeHTa AbiMoobpPa3oBaHMA, BbIYUCAEHHOE ANA ABYX PEXMMOB UCMbITaHUA.

4.18.4.3. CXoAMMOCTb M BOCNPOM3BOAMMOCTb MeToZa Mpu AOBepUTe/IbHON BepoATHOCTM 95% He [0/KHA
npesblwaTb 15%.

4.18.4.4. YcnoBusa n pesynbTaTbl UCMbITAHUIA PErUCTPUPYIOT B MPOTOKO/e, $opma KOTOpOro npusBedeHa B
MpunoxerHun 1.
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4.18.5. TpeboBaHuAa 6e3onacHoOCTH

YcTaHoBKY A4s1a onpeaeneHns KoappuumneHTa AbiMmoobpa3oBaHNA HEOOXOAMMO NOMELLATb B BbITAKHOM WKad.
Pabouee mecto onepatopa AO0/KHO YAOBAETBOPATb TpeboBaHMAM 3nekTpobesonacHoctn no FOCT 12.1.019 wu
CaHUTapHO-TUrMeHmn4Yecknm TpebosaHmnam no NOCT 12.1.005.

MNpumeHeHMe Ha f,o06poBONbHON OCHOBE NyHKTa 4.19 obecneunsaeT cobaoaeHme TpeboBaHui PesepanbHOro 3aKoHa
0T 22.07.2008 N 123-®d3 "TexHUYECKUA perfnameHT o TpeboBaHUAX NoXKapHoi besonacHocTn" (MpuKkas PocctaHgapTa
o7 16.04.2014 N 474).

MprmeHeHMe Ha 8,06POBObHOM OCHOBE NYHKTa 4.19 o6ecneynBaeT cobatogeHne TpeboBaHMI PefepanbHOro 3aKoHa
oT 22.07.2008 N 123-®3 "TexHW4yeckui pernameHT o TpeboBaHMAX MNoOXapHoi 6esonacHoctn" (Mpukas
PoctexperynmposaHus oT 30.04.2009 N 1573).

4.19. MeTog, SKCNEPUMEHTAIbHOIO onpeaeneHnAa MHOAeKCa pacnpoCTpaHeEHUA N1IaMeHU

4.19.1. AnnapaTtypa

YcTaHOBKa A4 onpeaeneHva MHAEKCa PacnpocTpaHeHus naameHu (4ept. 19) BKawodaeT B ceba cneaytowme
3/1EMEHTbI.

1 - cTOMKa; 2 - aneKTpuyeckan pagmalunmoHHas NaHeb;
3 - pamKa aeprkatenn obpasua; 4 - BbITAXKHOW 30HT;
5 - 3ananbHasa ropenka

Yepr. 19
4.19.1.1. dneKTpuyeckas paguauMoHHas NaHesb, COCTOALWAs U3 KepaMUYeckol MauTbl, B Ma3bl KOTOPOW
Y/IO}KEHbI CMpanu U3 NPoBOIOKN MapKku X20H80-H. MapameTpbl cnnpanei (AMameTp, Wwar HaMOTKU, 3NEKTPUUYECKOoe

COMPOTMBAEHME) AOMKHbI BbITb TaKMMM, 4TOObI NPU PABHOMEPHOM pacnpeaesneHnn cnupaneit no MoBepxXHOCTU
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KepaMn4ecKom NanTbl cymmapHas notpebisemas MOLWHOCTb He npeBbilwana 8 KBT. Kepamumyeckas nanta 3akpenieHa
B TEMJIO3/IEKTPOU30/IMPOBAHHOM KOpMyce, MMeoWemM OTBEPCTUA A/ KPensieHMa K CTOMKe npubopa U KoaoaKy
NOAKNOUYEHUA INEKTPUYECKOro NUTaHUA. ONA yBeMYEHUA MOLLHOCTU MHOPAKPACHOTO U3/TYyYeHMA U YMEeHbLUEeHUS
B/IMSAHMSA NMOTOKOB BO34yXa Nepes, KepaMmUYeCcKom NINTOM yCTaHOBAEHA CeTKa M3 KapOonpOoYHOW CTasun.

4.19.1.2. deprKaTenb 06pasua, COCTOALMNM U3 NOACTABKM U paMKKU. PamKy 3aKpennatoT Ha NoACTaBKe TaK, YTobbl
NAOCKOCTb 06pa3ua maTepuana, yCTaHOBAEHHOTO B Heil, bbiia HaknoHeHa nog yraom 30° OT BEpPTUKaaAW B CTOPOHY
paguaunoHHon naHenu. [epxkaTenb obpasua ycTaHaBAMBAOT TakK, 4TOObl paccToAHMe OT KpaA o6pasua,
OrpaHNYEHHOro PaMKOM, 0 CETKM PagMaLMOHHOM NaHenu coctasnano 70 mm.

BoKoBas NOBEPXHOCTb PAMKMN MMEET KOHTPO/bHbIE AeneHus yepes Kaxable (30 +/- 1) MM, NpoHYMepoBaHHble
OT HYNEeBOro A0 AEBATOrO.

4.19.1.3. BoiTAxkHOM 30HT pasmepamu 360 x 360 x 700 MM, yCTaHOB/IEHHbIN Hag, AeprKkaTesiem 0bpasua, CAyKUT
ans cbopa n yaaneHua NnpoayKToB ropeHums.

4.19.1.4. TepmoanekTpuyeckunii npeobpasosatesnb AMameTpom 3nekTpogos 0,5 Mm ana 3amepa TemnepaTtypbl
NPOAYKTOB rOPEHMA B LLEHTPE CeYEHMUA CYXKEHHOM YacTU BbITAXKHONO 30HTa.

4.19.1.5. 3ananbHasa ropesika, YCTaHOBJIEHHaA nepe pPaAnauVMOHHOM MNaHesbilo Takum obpasom, 4YTOObI
pacctosHMe OT TPYBKW Tropenku, HaxoAAWenca HanpoTMB cepeauHbl HYNeBOro YyyacTKa, A0 MOBEPXHOCTM
ucnbiTbiBaemoro obpasua coctasnano (8 +/- 1) mm, a ocu NATM OTBEPCTUIN BbINM OPUEHTUPOBAHbI MO HOPManMU K
nosepxHocTM ob6pasua. Ana cTabuamsaumu 3ananbHOro MNAaMeHW ropeska MMeeT OAHOCNOMHbIA 4Yexon u3
MEeTaN/INYECKOM CeTKN.

B nonoxeHun "KOHTPOb" ropesiky BbIBOAAT 32 Kpai pamKu.

4.19.1.6. BNOK NUTaHKUA, COCTOALLNIN U3 ABYX PEryNATOPOB HANPAXKEHUA C MaKCMMANbHbIM TOKOM HarpysKku He
meHee 20 A n perynnpyembiM BbIXOAHbIM HanpaxeHnem ot 0 go 240 B.

4.19.1.7. CekyHO0MEP C NOrPeLHOCTbIO U3MepeHus He bosnee 1 c.
4.19.2. MNoAarotoBKa K UCMbITaHUAM

4.19.2.1. Ana ncnbiTaHWiA roToBAT 5 06pa3sLoB MccaegyeMoro matepuana ganHoi (320 +/- 2) mm, wupuHoit (140
+/- 2) MM, PaKTMUeCcKoW ToAWMHOW, HO He 6onee 20 mm. OTaenouHble U OBANLOBOYHbIE MaTepuabl, a TaK»Ke
JTaKOKpPaco4Hble U M/IEHOYHbIE MOKPLITUA UCMbITbIBAOT HAHECEHHbIMM Ha Ty ¥Ke OCHOBY, KOTOpPana NPUHATA B peasibHOoM
KOHCTPYKLUMN.

4.19.2.2. O6pa3ubl KOHAULNOHUPYIOT B 1abOpPaTOPHbIX YCA0BUAX He MeHee 48 4. OHM A0/IKHbI XapaKTepM30BaThb
cpefHue CBOMCTBA UccieAyemoro matepmana.

4.19.2.3. PeryanpytoT pacxoz, rasa yepes 3anasibHyt rasoByto ropesiky Takum ob6pasom, YToObl BbICOTA A3bIYKOB
nnameHun coctasnana (11 +/- 2) mm. MNocne Yero 3anajnbHylO FOPENKY BbIKAKOYAKOT U MEPeBoAAT B NOJOXeHMe
"KoHTponb".

4.19.2.4. YcTaHaBAMBAOT nepes pagvaLMOHHOM NaHenbio B paboyee nonoxeHwe gep:katenb obpasua ¢
3aKpenieHHoM acbouemMeHTHOM NANTOM, B NePBOM KOHTPOJIbHOM OTBEPCTUM KOTOPOM HaxoAUTCA AaTYMK TEM/I0BOro
NnoTOKa.

4.19.2.5. HarpeBaloT pagMaLMOHHY0 naHenb, obecneynsan NAOTHOCTb TEMNOBOrO MOTOKA B CTALMOHApPHOM
o o -2
peXMMe ANA NepBoli KOHTPOMbHOW TOukM (32 +/- 3) KBmi - M. MnoTHOCTb TENNOBOro MOTOKa KOHTPOAMPYIOT
AaTymMKom TMna FopAoHa ¢ NorpeLHocTbio He bonee +/- 8%.

MpumeyaHne. CYNTalOT, YTO PaANALMOHHAA MaHE/b BbilAa Ha CTALLMOHAPHbIN PEXUM, €C/IM NMOKa3aHUA AaTynKa
TEeNA0BOro NOTOKAa AOCTUralOT 3a4aHHOM BEIMUYNHBI U OCTAKOTCA HEM3MEHHbIMM B TedeHue 15 MuH.

4.19.2.6. TepecTaHOBKOW AaTiMKa B CAedylolMe KOHTPOJibHble OTBEPCTUA acOOLEMEHTHOW NAWTLI
PerucTpupytoT Npoduab NajaloLLero Ten0BOro NOTOKa BAO/b NOBEPXHOCTM 06pa3ua. Bo BTOPOM M TpeTbei ToYKax
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OH J0/KeH 6bITb paBeH cooTeTcTBeHHO (20 +/- 3) 1 (12,0 +/- 1,5) kBm - M_Z.

4.19.2.7. Tlo OKOHYaHMMU M3MEPEHUN YPOBHEN TEenJ0BblIX MOTOKOB [ATYMK CHUMAKOT M MPUCTYNAOT K

onpeaeneHUio Tenaosoro KoadpduumeHTa yCTaHOBKN (ﬁ ), XapaKTepu3yloLWwero KoAn4ecTso Tenna, NoABoANMOro K
noBepxHOCTM obpasLia B eAUHULY BPpeMeHN U HeoBX04MMOro A5 NOBbILLEHNA TemnepaTypbl AbIMOBbIX ra3os Ha 1 °C.
[na storo nepea acb6ouemeHTHON NANTON YCTaHABAMBAIOT LLENEBYHO KaIMBPOBOUHYIO ra3oByto ropesky. Nepesoaar B
pabouee NosIosKeHNe 1 BKIKOYAIOT 3aMasibHYH0 ra30Byl0 rOpesiKy, perncTpmpya yepes 15 muH ropeHmsa temnepatypy (

to) B BbITA’KHOM 30HTE. 3aTeM 3aXKMraloT LWeNeBylo KaMbpOBOYHYIO FOPEsIKY, PEryanpys nojady rasa c pacxogom

(0,030 +/-0,001) - ¢t Yepes 10 MWH ropeHns perucTpupytot Temnepatypy ( t ) B BbITAXKHOM 30HTeE.

Tennosol KO3PpPULMEHT YCTaHOBKM (ﬂ) BblYMCAAOT NO popmyne

_ qQ
B Py (29)

-1
rae g - yaenbHasa Tenota CropaHua rasa, Kﬂi)fc a1

o -1
Q- pacxon rasa 3amnasbHOU ropenku, Ja-C .

B KayecTBe TennoBoro KoadpduumeHTa YCTaHOBKU MPUHMMAIOT cpeaHeapudmeTnyeckoe pesynbTaToB NATU
KannBPOBOYHbIX UCMbITAHWUNA.

4.19.2.8. MNpoBepKy pexMmoB paboTbl YCTAHOBKU MPOBOAAT C NMOMOLLbIO CTaHAZAPTHOro obpasua, onucaHue
KoToporo npusegeHo B MpunoxeHnn 10. MHAEKC pacnpocTpaHeHUA NaamMeHn CTaHAapPTHOro obpasua Ao/KeH ObiTb
18,4 +/- 1,5.

4.19.3. NpoBegeHne UCNbITaHUMN

4.19.3.1. MNMepen, npoBedeHNEM KaxKAOr0 UCMbITAHNA KOHTPOJIMPYIOT MNAOTHOCTb TEMJIOBOrO NMOTOKa B NepBOW
KOHTPO/IbHOM ToYKe no 4.19.2.3 - 4.19.2.5.

4.19.3.2. MoAroToBAEHHbIM K UCNbITaHNAM 06paseL, maTepuana yCTaHaBNMBAIOT B AeprKaTe b U Ha MOBEPXHOCTb
06pasua HaHOCAT pUCKM ¢ warom (30 +/- 1) mm.

MNpumeyaHmne. MaTtepuanbl TOAWMHON MeHee 10 MM MCNbITbIBAOT C NOAMOMKOM M3 acbouemMeHTHON NAUTLI
pasmepamu 320 x 140 x 10 mm.

4.19.3.3. 3axKuratoT 3anasibHylo ropesiky U NepeBogAT ee B pabouyee NosioXKeHMe.

4.19.3.4. 3ameHstoT geprKaTenb 0b6pasua, UCNosib3yeMblid 418 KOHTPOAA TENNOBbIX MOTOKOB, Ha AepKaTesb C
uccnegyembim obpasyom 3a Bpema He 6onee 30 c.

4.19.3.5. McnbiTaHWe gANTCA 4,0 MOMEHTA NPeKpaLLeHnA PacnpocTpaHeHNa NaamMmeHn No NnoBepxHocTn obpasua.
B npoviecce UCMbITaHUA ONPEeaeNAtoT:

BpemMA OT Ha4a/1la UCNbITaHNUA A0 MOMEHTA NPOXOXXAeHNA d)pOHTOM naameHun HyI'IEBOl‘;1 OTMETKMU z-0, c,

BPEMSA NPOXOXKAeHMA GPOHTOM NAaMeHM i-ro yyacTka nosepxHoctu obpasua (i=1,2...9) 7i, ¢;

paccTtosiHue |, Ha KoTopoe pacnpocTPaHUACA GPOHT NAaMEHN, MM;
MaKCMMasibHY0 TemnepaTypy AbIMOBbIX ra3os toax ,°C;

BpemaA OT Ha4das1ia UcnbiTaHMA A0 AOCTUXKEHUA MaKCcMManbHOM TemnepaTtypbl z-max , C.
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4.19.4. OueHKa pe3ybTaToB

4.19.4.1. OAnsa Kaxaoro obpasua BbIYMCAAOT MHAEKC pacnpocTpaHeHua naameHu (1) no dopmyne

0,5
M(tmax_%)(rmax_TO)(1+O’2|)21 ,(30)

o i=1 7

roe 0,0115 - pasmepHbIit KO3PPULUEHT, Bmfl;

0,2 - pasmepHbIit KO3bPULMEHT, C - mm

CpeaHeapudpmeTnyeckoe 3HayeHUe WUHAEKCa MNATM  UCNbITaHHbIX 06pa3LoB MPUHUMAIOT 33 MHAEKC
pacnpocTpaHeHus N1ameHu uccielyemoro matepuana.

4.19.4.2. CXogMMOCTb M BOCNPOM3BOAMMOCTb METOAA MpW [0BepUTE/IbHON BepoATHOCTM 95% He A0/IKHA
npesblwaTb 25%.

4.19.4.3. Ycnosusi U pesynbTaTbl UCMbITAHUN PErUCTPUPYIOT B NpOToKone, dopma KOTOPOro npuBeneHa B
MpunoxkeHuun 1.

4.19.5. TpeboBaHuMAa 6e3onacHoOCTU

Bo Bpema ucnbITaHU MaTepuanoB U TAPUPOBKM YCTAaHOBKM c/ieAlyeT BK/IOYaTb NMPUHYANTE/IbHYIO BEHTUNALMIO

-1
NMOMeLLLeHMA, NMPU 3TOM CKOPOCTb BO3AYLIHOFO MOTOKa He A0/KHA Obitb 6onee 0,35 M-C ~. Paboyee mecto
onepaTtopa ALO/KHO YAOBAETBOPATb TpeboBaHMAM 3nekTpobesonacHoct no [OCT 12.1.019 w caHuTapHoO-
rmrmeHnYecknm TpebosaHmam no NOCT 12.1.005.

MprmeHeHMe Ha 806poBObHON OcHOBE NyHKTa 4.20 obecneunsaet cobatogeHue TpebosaHuii GegepanbHOro 3akoHa
0T 22.07.2008 N 123-®3 "TexHuuyeckuit pernameHT o TpeboBaHmax noxapHon 6esonacHoctn" (Mpukas PocctaHaapTa
0T 16.04.2014 N 474).

MNMpumeHeHMe Ha o06poBObHOM OcHOBe NyHKTa 4.20 obecneunBaeT cobntogeHne TpeboBaHuii PenepanbHOro 3aKoHa
oT 22.07.2008 N 123-®3 "TexHW4Yeckuii pernameHT o TpeboBaHMAX MoOXKapHoW 6esonacHoctu" (Mpukas

Poctexperynmpoanus ot 30.04.2009 N 1573).

4.20. MeTog, 9KCNEPUMEHTAIbHOIo onpegeneHnA NOKasaTena TOKCUYHOCTU NPOAYKTOB ropeHna NnoIMMepPHbIX
maTepuranos

4.20.1. AnnapaTtypa

YcTaHOBKa ANa onpegeneHns nokasaTtena TOKCMYHoCTH (YepT. 20) BKAtoYaeT B ceba cneaylolime 31eMeHTbl.
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1 - Kamepa cropaHus; 2 - aepatenb 06pasua;
3 - aneKTpoHarpeBaTe/bHbIN U3/1y4aTenb;
4 - 3acnoHKu; 5, 18 - nepexoaHble pyKaBa;

6 - CTaLMOHapHaA CeKLMA IKCNO3ULUMOHHOM KaMepbl;
7 - ABepua npeaKamepbl;
8 - NoABMKHaA CeKLMA IKCNO3ULMOHHOW Kamepbl;
9, 15 - wryuepsbl; 10 - TepmomeTp;
11 - KneTKa gNA NOAONbITHLIX *KUBOTHbIX;
12 - npegKkamepa; 13 - npeaoxpaHnTesbHaa membpaHa;
14 - BeHTMANATOP; 16 - pe3nHOBaA NPOKNaAKa;
17 - knanaH npoAyBKu

Yepr. 20

4.20.1.1. Kamepa cropaHMa BMeCTUMOCTbIO 3-10_3/!/13, COeAMHEHHAA C 3KCMO3UUMOHHOW Kamepow
nepexogHbIMU PyKaBamM, BbINONHEHA U3 IMCTOBOM HepskaBetoweln ctanu ToawmHom (2,0 +/- 0,1) mm. BHyTpeHHAn
NoBEPXHOCTb KaMepbl CropaHMA M30/MPOBaHA acbOLEMEHTHBIMU NANTaMM TOALWMHON 20 MMm. B Kamepe ycTaHoBAEH
3KPAHWPOBaHHbIN 3/IEKTPOHArpeBaTebHbIM U3nyYaTenb pasmepammn 120 x 120 mm n gepraTenb 06pasua pasmepamm
120 x 120 x 25 mm. W3nyyaTtenb npeacraBaser coboi HarpeBaTe/ibHYIO ChMpasib, Pa3sMeLLeHHYIO B TpybKax u3
KBApL,EBOro CTEKNA U PACMO/IONKEHHYIO Nepes, CTa/ibHbIM MOIMPOBAHHbLIM OTParkaTesiem C BOAAHBIM OXNaXKAEeHUEM.
OH 3aKpenieH Ha BepxHel CTeHKe Kamepbl nog yriom 45° K ropnsoHTanm. Cnupanb nsayvatena conpoTUBIEHNEM
(22,0 +/- 0,1) Om usrotoBneHa U3 NPOBONOKM MapKku X20H80-H (FOCT 12766.1) gmuametpom (0,9 +/- 0,1) mm.
DNeKTponuTaHue Wu3ay4aTena pPeryampyoT € MOMOLLbI TpaHchopmaTopa WM KOHTPOAUPYIOT MO MOKasaHMAM
BOJIbTMETPA C NorpelwHocTbio He 6osee 0,5 B.

[epskatenb 06pasua BbINoSHEH B BUAE METAI/INYECKON PaMKU, B KOTOPOW 3aKpenaeH acboLeMeHTHbIA NoAA0H.
MoanoH umeet yraybneHne gna pasmelleHns BKAagblwa ¢ obpasuom maTepuana. Harpesaemas MOBEPXHOCTb
06pasLa M NOBEPXHOCTb 3/1EKTPOHArpeBaTe/IbHOro M3nydaTena napannenbHbl, PacCTOAHME MEXAY HUMMK paBHO 60
MM,

Ha 60K0BOW CTEHKE KaMepbl CrOpaHUsa MMeeTCA OKHO M3 KBapL,EeBOro CTEKNA A5 HabntoaeHns 3a 06pasLL.om npu
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nCnbITaHUAX.

Ha BbIxoae 13 Kamepbl CropaHMA pas3meLLeHbl 3aC/IOHKM BEPXHEro U HUXHEro nepexoaHbix pykasos. JanHa
BepxHero pykasa 250 mm, HMxHero - 180 mm, NpoxogHble ceyeHnA pykaBos cooTeseTcTtBeHHO 160 x 40 mm 1 160 x 30
MM. BHYTpeHHAS NOBEPXHOCTb BEPXHETO NEPEXOAHOrO PyKaBa TaK»Ke 06/1MLL0BaHa acOoOLEMEHTHbIMU MNAUTaMU.

4.20.1.2. 3KCNO3MUMOHHAA Kamepa, COCTOALLAA M3 CTaLMOHApHOM M MOABUMKHOW cekuui. Mo nepumeTpy
CTaUMOHAPHOM CEKLMN MMEETCA Nas ANsA HaZyBHOM PE3MHOBOM NPOKAAAKM C pabounm gasaeHnem He meHee 6 MlMa.
B BepxHel 4acTM Kamepbl HAXOAUTCA YETbIPEX/IOMACTHLIN BEHTUNATOP NepemellmBaHMAa guameTpom 150 mm ¢

YyacToToM BpallieHua 5 cil. Ha 60KOBOW CTEHKe YCTaHOB/IEH KAanaH NpoayBKW. Ha TopLEeBOM CTeHKe NOABUMKHOM
CEKLMM 3aKpensieHbl NpeaoxpaHuTenbHas membpaHa, npegKkamepa, WTyLepbl 410 NOAKIOUYEeHNs ra30aHaIn3aTopos,
TEPMOMETP 411 U3MEPEHUA TEMMNEPATYPbI B HAXKHEN YacTu Kamepsbl. MepemelleHne nogBuKHOM CeKLMM No3BoaseT
M3MEHATb 06beM 3KCNo3nLMOHHOM Kamepbl oT 0,1 go 0,2 m3.

4.20.1.3. Npeakamepa o6vemom 0,015 m3, obopynoBaHHas HapyKHOM M BHYTPEHHEN ABepPLLAaMMN U CMOTPOBbLIM
OKHOM.

4.20.1.4. Bogooxnaxkgaemblii gatimk Tuna fopaoHa ®OA-013 mn peructpupyrowmin npnbop Tmna A 565-001-06 ¢
AvanasoHom uamepeHuin ot 0 go 100 MB ans KOHTPOASA NAOTHOCTU TEMJIOBOrO MOTOKa. [OrpewHocTb N3MepeHns
MJIOTHOCTM TEMJ/I0BOTO MOTOKA He A0/1XHa bbiTb 6onee +/- 8%.

4.20.1.5. ns HenpepbIBHOrO KOHTPO/IA COCTaBa ra30B0O3AYLLIHON cpebl B 3KCNO3ULIMOHHOW Kamepe UCMoNb3yIoT
rasoaHanmsaTtopbl okcuga yrnepoga (TMAM-5M ¢ guanasoHom namepeHuit ot 0 4o 1%, AoNyCTUMOM NOrPeLIHOCTbIO
+/- 2%), puokcuaa yrnepoaa (TMAM-5M ¢ ananasoHom usmepeHnin ot 0 4o 5%, 4ONYCTUMOW NOrpewwHocTbio +/- 2%)
n kucnopoaa (MH 5130-1 ¢ gnanasoHom nsmepeHnin ot 0 4o 21%, 40NYCTUMOMN NOrPELIHOCTLIO +/- 2%).

4.20.1.6. TepmomeTp nabopaTopHbIi Ntoboro TMna c AnanasoHom nsmepenuii ot 0 4o 100 °C, c NorpeLHOCTbIo
He 6onee 1 °C.

4.20.2. MoAarotoBKa K UCMbITaHUAM

4.20.2.1. Tlpn Hanagke YCTAaHOBKM creayeT onNpegennTb MNapameTpbl  HANPAXEeHWA Ha  cnupanu
3/1eKTpOHarpeBaTesibHOro M3nyyatensa, Npu KoTopbix obecneumBatoTcs 3agaHHble YPOBHW MAOTHOCTM TEM/I0BOrO
noToKa. [11a u3mepeHns BeNnUYNHbI NafatoLLero TeNa0BOro NoToOKa Bogooxaaxaaemboln gatynk POA-013 3akpennatoT
Ha UEeHTPa/sbHOM y4yacTKe aeprkatena obpasua. M3mepeHus NpoBoAAT NpU repmMeTU3NPOBAHHOMN 3KCMO3ULMOHHOM
Kamepe M OTKPbITbIX 3aC/NOHKax MepexogHblx pyKkaBoB. 1o pesynbTaTam U3MeEpPEeHUi CTpoAT rpaduK 3aBUCMMOCTHU
NIOTHOCTM NafatoLLEero Tenj08oro notoka (Q) ot HanpAXKeHWs Ha CNUpPAAN SNEeKTPOHarpeBaTesIbHOro u3ayyartens.

4.20.2.2. 1o BeAnYMHe NAOTHOCTU TEMJ0BOr0 NOTOKA ONpeaenAloT 3Ha4YeHne TemnepaTypbl UCNbITaHUA (tucn ),
COOTBETCTBYIOLLEE TEMMEPATYPe HAarpeBaeMon NOBEPXHOCTU KOHTPOJIbHOTO (Heroptoyero) obpasua ns acbouemeHTa.

[Ona onpenenexHns L MCMNONb3YIOT AlaHHble, NpUBeAeHHble B Tab. 16.

Tabnuua 16

Q, KBT-m? 10,0 13,5 18,0 | 23,0 28,0 | 32,5 38,0 | 44,0 52,5 65,0

tuen, °C 300 350 400 450 500 550 600 650 700 750

4.20.2.3. YCcTaHOBKY C/ielyeT cunTaTb rOTOBOM K UCMbITAHUAM MaTepPUasnoB, €CAM NPU KOHTPO/IbHOM NPOBEpPKE:

3HAYEHWUA NAOTHOCTU NAAAOLLErO TEN/I0BOr0 NOTOKA COOTBETCTBYHOT YCTAHOB/IEHHBIM 3HAaYEHMAM HaMnpsaKeHuA
Ha CNUPANU 3NEeKTPOHarpeBaTeIbHOro U3ay4vaTens;

BbIxo4, CO B yC/NIOBMAX TEPMOOKMCIUTENILHOTO PAa3/IoKeHMA MOPOLWKOoBON Lenntonossl (dpakuma 0,25 -0,75)
o -2
maccoii 2,5 r npu Temnepatype ucnbiTaHma 450 °C (NAOTHOCTb Najalolero TennoBoro moTtoka 23 KBm - m ™)

cocrasnset (200 +/- 4) me - 271;
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KOoHUeHTpauma CO B 3KCMO3ULMOHHOW KaMmepe 3a BpeMa Bblaep*KmMBaHUA 30 MUH CHUXKaeTca He bonee yem Ha
5% OT nepBoHavaIbHOro ypoBHS.

4.20.2.4. Ona vcnbiTaHUi rotoBAT He meHee 10 obpa3uos pasmepom 40 X 40 MM GaKTUUYECKOMN TONLMUHDBI, HO He
6onee 10 mm. O6pasubl KOHAULMOHMPYIOT B 1abOPATOPHBIX YC/IOBUAX HEe MeHee 48 4 M 3aTeM B3BELIMBAOT C
norpewwHocTblo He 6osee 0,1 r. OHM A0NKHbBI XapaKTePM30BaTb CpesHME CBOMCTBA UCC/ieqyeMOoro matepuana.

4.20.2.5. MpegBaputenbHo o06pasupbl KaxKaoro matepuana noABepratoT BO3AENCTBUIO TEMJIOBbIX MOTOKOB
pa3/IMYHOM NAOTHOCTM, obecneymBaloWMX B KaxK4OM NOCAeAyOWeM OMbiTe MNOBbIWEHWE TEMMEPATYPbl UCMbITAHWA
obpasua Ha 50 °C. lpu 3TOM HaAxoAAT 3Ha4yeHWe TemnepaTypbl WCMbITaHMA MaTepuana B pexume
TEPMOOKUCANTENBHOIO pasnoxeHua (TnenHus). OHO [o/MKHO O6biTb Ha 50 °C HWMXKe TemnepaTtypbl, NPW KOTOPOW
HabntogaeTcs camoBocnameHeHMe obpasLa.

4.20.3. NpoBeaeHMe UcnbITaHUN

4.20.3.1. MaTepuanbl UCNbITbIBAIOT B OAHOM U3 ABYX PEXMMOB - TEPMOOKUCAUTENBHOTO Pas/ioXeHUAa Uan
NNAaMEHHOIo ropeHnAa, a MMEHHO B PEXUME, CI'IOCO6CTBYI-OLLI,EM BblOENEHUIO 6onee TOKCUYHbIX cMecein NeTyynx
BeLLecTB. PeXXnm n1ameHHOro ropeHuma obecneumnBaetcsa npuTemnepartype ncnbiTaHnA 750 °C (I'U'IOTHOCTb nagaktoulero

-2 o
Tennosoro notoka 65 KBm - M ). Kputepuem sbibopa pexmma OCHOBHbIX UCMbITAHUIA CAYKUT Hanbonblee Yncno
NeTafibHbIX UCXOA40B B CPAaBHMBAEMbIX FPyMnnax NoAOMbITHbIX UBOTHbIX.

4.20.3.2. TpK nNpoBeaeHWN OCHOBHbIX WMCMbITAHWMI B YCTAHOBAEHHOM pPEXMME HaxogAT pAd 3HaYeHWUi
3aBMCMMOCTU TOKCUYECKOTO AENCTBUA MPOAYKTOB rOPeHus OT BEAMYMHbI OTHOLWEHMSA Maccbl obpasua K obbemy
YCTAHOBKW. NS NONyYeHUA TOKCUYECKMX 3PDEKTOB HUXKE W Bbiwe YpoBHA 50% /NeTafbHOCTU U3MEHAIT 0bbem
9KCMO3ULMOHHOM KaMepbl NPU NOCTOAHHbIX pa3mepax 06pasL,oB MaTepuasnos.

MpumeyaHue. MNpu onpeaeneHNn TOKCUYECKOTO 3pPeKTa YyUMTbIBAIOT r'Mbesib KUBOTHbIX, HAaCTYMUBLUYIO BO
BPEMSA IKCNO3MLMMK, A TaKKe B Te4eHMe nocaeayowmx 14 cyr.

4.20.3.3. 3aTpaBKy *KMBOTHbIX NPOBOAAT CTAaTUYECKMM CMOCOOOM. B KaxKaom onbiTe MCNOb3YIOT HE MeHee 8
6enbix mbiluei maccont (20 +/- 2) r MPoAOANKUTENBHOCTb 3KCMO3ULMK cocTasndeT 30 MuH. TemnepaTtypa Bo3ayxa B
npeaKamepe 3a Bpema 3KCNo3nLMn He goxHa npesbiwaTb 30 °C, @ KOHUEHTPALUA KNCI0POAa AOKHA OblTb MeHee
16% 06.

MpumeyaHue. B oTaenbHbIX cayydanx no TpeboBaHMIO 3aKa3vMKa BpeMs SKCMO3ULMN MOXKET BbITb UISMEHEHO B
npegenax 5 - 60 mMuH.

4.20.3.4. MNMpeaycmaTpuMBatoT ceayowmnii NopaaoK npoBeaeHua ucnbiTaHnA. HarHeTaloT Bo3AyX B HadyBHYIO
npoknagKy no aasnenuna 0,6 Mla, npoBepAlOT 3a3eM/IeHMe YCTAaHOBKM, MCMPaBHOCTb Npubopos 1 obopyaoBaHus,
3dPeKTUBHOCTb BeHTUNAUMMK. [loaaloT BOAYy ANA OXNAKAEHUA W3AyvyaTensa, MNOC/NEe Yero BKAOYAKOT €ero Ha
COOTBETCTBYIOLLEE HanpAXeHue. 3aCN0HKM MepexoHblX PYKaBOB, KAamaH NPOAyBKW, ABepLa Kamepbl CropaHuA
HaxoA4saTcA B MOJIOXKEHMM "3aKpbITo".

B3BelueHHbI 06pa3el, MmaTeprana NOMELLAIOT, a NPY HEOBXOAMMOCTM 3aKPENnAAoT BO BKAa4blle, MMEoLWeM
KOMHaTHyl0 TemnepaTtypy. KNeTKy C KMBOTHbIMM YCTaHaB/AMBAlOT B MpeAKamepe, HapyXHylo ABeply KoTopoW
3aKpbIBaloT.

C MOMEHTa BbIXO4a 3/1eKTPOHArpeBaTe/IbHOro U3nyvartens Ha cTabuansnMpoBaHHbIi peskum (dyepes 3 MuH nocse
BKNHOYEHMA) OTKPbIBAIOT 3aC/I0HKM MepexoaHbiX PYKaBoB M ABepLy Kamepbl cropaHus. BKnaabiw ¢ obpasuom 6es
3a4€ePXKKM NOMELLAIOT B AeprKaTesnb o6pasua, nocne Yero Ageply Kamepbl cropaHua 6bicTpo 3aKpbiBatoT. OTMevatoT
BPEMA Hayasa 3KCNO3MLMMN KUBOTHbIX B TOKCMYECKOM cpese.

Mo AOCTUMKEHUM MAKCUMMasbHbIX 3Ha4YeHU KoHueHTpauum CO u COz B 3KCMO3ULMOHHOW Kamepe 3aC/N0HKN
nepexoAHblX PYKaBOB 3aKpbIBatOT. CHUMAIOT HanpsaXeHMe C HarpeBaTeIbHOro 3/1IeMeHTa n3nydatenn. BkawoyatoTt Ha 2
MWH BEHTUIATOP NepemeLLmBaHuA.

Mo ncreyeHn BpemeHm 3KCNO3nLUM }KUBOTHbIX OTKPbIBAIOT KNanaH NPoAYyBKW, 3aCIOHKM NepexoHbIX pyKaBoB
W HApPY)KHYIO ABepLy npeakamepbl. YCTaHOBKY BEHTUAUPYIOT He meHee 10 MWH. PernctpupytoT 4ncno normbwmx u
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BbIXKMBLLMX *KUBOTHbIX.
MpumeyaHue. B cnyyae onpegeneHns MokasaTens TOKCMYHOCTM MPOAYKTOB TOPEHWs Mpu  YyCnoBUU
KpaTKoBpemeHHOoW (5 - 20 MWH) 3KCNO3ULMK 3aTPaBKY KMBOTHbIX HAYMHAIOT C MOMEHTA AOCTUXEHNA MAaKCUMa/IbHbIX

3HaYeHUI KoHueHTpauumn CO n COz , HO He nosaHee Yyem Yepes 15 MuH nocie pasnoskeHns obpasua.

4.20.3.5. B 3aBMCMMOCTM OT COCTaBa MaTepuana npu aHanuse MPOAYKTOB FOPEeHUs Oonpeaenstor
KO/MIMYECTBEHHbIN BbIXOA, OKCMAA Yrnepoaa, AMoKcUaa yriepoaa, LMaHUCToro Bo4opoaa, OKCMAOB a30Ta, anbaernaos
W OpyrMx BewecTs. A8 OUEHKM BKNaja OKCMAA Yriepofa B TOKCMYECKUMI 3PPEeKT M3MepAloT coaeprkaHue
KapboKcuremornobnHa B KPOBM MOAOMNbITHBIX Y KUBOTHbIX.

4.20.3.6. Ecnm macca o6pasua npuHATbIx pasmepos 40 x 40 MM He No3BOJIAET NOAYYUTb 3DEKTbl MEHbLLE UK
6onblie ypoBHA neTanbHocT 50%, AoNycKaeTca yMeHbLWNTb pa3mepbl 06pasuya nam ysennymtb nx go 80 x 80 mm m
TONWMHY 0 20 mm.

4.20.4. OueHKa pe3ynbTaToB

4.20.4.1. MNony4veHHbIN paf 3HAYEHMA 3aBUCMMOCTU NETAZIbHOCTM OT OTHOCUTENbHOM MacCbl maTepuana

-3
MCNOIb3YIOT AN1A pacyeTa NnokasaTtens TOKCMYHOCTH HCLSO ,B 2+M . PacyeT npoBOAAT C NOMOLLbIO NPOBUT-aHaNM3a
WK APpYyrnx cnocoboBs pacyeTa cpeaHMX CMepPTEbHbIX 03 U KOHLLEHTPaLWiA.

4.20.4.2. Npun Heobxo4MMOCTM ONpeaennTb KnaccuduKaLMoHHbIE NapaMeTpbl ANA APYrMX 3HAYEHUI BPEMEHU
3KCMO3NLUMK MX BbIYMCAAIOT NO popmyne

_CLyCO

et = "gco B

-3
roe CLsoCO - cpeaHAn cmepTe/ibHan KOHLEHTPaLMA OKcuaa yrnepoaa B M2+ M ~, KOTOPYIO BbIMMCAAIOT MO

YPaBHEHUIO CL50 =4502 + 222927_1 (T - Bpema aKCNoO3WULMK B MUH);

gCO - ypoBeHb BblaeneHna CO npu cropaHnm yCNOBHO "3TaNoOHHbIX" MaTepuanos: 414 Ype3BblYaliHO OMACHbIX
-1 -1 -1
- 6onbwe 360 M2 -2 ~, BbicokoonacHbix 120-360 M2+ 2 ~, ymepeHHO onacHblx 40 - 120 M2 -2 ~, manoonacHbIX -

n040 me-2 .

4.20.4.3. Echn 3HaveHue chﬁo , NOJlyYeHHOEe B pe3ynbTaTe WUCMbITaHUA MaTepuana, 6M3KO K rpaHUYHOMY

3Ha4YeHMIO ABYX KNaccoB, TO NPM onpeneneHum CTeneHu onacHoCTM maTepuana NPMHUMMAKOT BO BHUMAHME PEXMUM
WCMbITaHUA, Bpems pas/ioxeHus obpasua, AaHHble O COCTaBe MNPOAYKTOB FOPEHMWs, CBEAEHUS O TOKCMYHOCTU
06HapyKeHHbIX COeANHEHUN.

4.20.4.4. Npwu copeprkaHnm KapbokcuremornobmHa B KPOBM NOLAONbITHLIX XMBOTHbIX 50% 1 6onee cUMTaOT, YTO
TOKcH4Yeckuit apdeKT NpoayKToB ropeHmn obycaBIMBaeTCA B OCHOBHOM AEMCTBMEM OKCMAA yriepoaa.

4.20.4.5. CxoaMMoCTb MeToZa Npu A0BEPUTENbHOW BepOoaTHOCTM 95% He AonKHa npesbiwaTh no Bbixoay CO (
me - 271) 15%.

4.20.4.6. Bocnpon3BogMMOCTb MeToAa Mpu LOBEPUTEIbHOW BEPOATHOCTM 95% He [0J/1KHA npeBbiwaTb Mo

Bbixoay CO ( me - 2_1) 25%.

4.20.4.7. Ycnosua n pesynbTaTbl UCMbITaHUIN PErUCTPUPYIOT B NPOTOKONe, dopma KOTOPOro npusBeneHa B
MpunoxkeHum 1.

4.20.5. TpeboBaHua 6e3onacHoOCTH

NomeleHne, B KOTOPOM NPOBOAAT UCMbITAHMA NO onpeaeneHnt0 TOKCUYHOCTU NPOAYKTOB FOpeHusa, AONKHO
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6bITb 060pPYA0BAaHO MNPUTOYHO-BLITAXKHOM BeHTUAALMeN. Pabouyee mMecTo onepaTopa [OMXKHO YAOBNETBOPATb
TpeboBaHUAM anekTpobesonacHocTr no FOCT 12.1.019 n caHuTapHO-rurneHnyeckmum tpebosanmnsm no FOCT 12.1.005.

4.21. MeToa, 3KCMEpMMEHTA/IbHOrO onpeaeneHna MWHUMANbHON GaermaTtusmpytowein KoHUEeHTpaumm
dbnermaTmsatopa  MUHMMAaIbHOTO B3PbIBOOMACHOTO COAEPKAHUA KUCNOPOAa B ra30- M NAapOBO3AYLIHbIX CMeCcAX

4.21.1. Annapatypa

OnpegeneHne MUHUMANbHON dnermaTMsnpylowen KoHueHTpauun dnermatnsatopa M  MWUHUMANbHOO
B3PbIBOOMACHOTO COAEPKAHNA KNCOPOAA B Fa30- M Nap0oBO34YLIHON CMECH OCYLLLEeCTBAAIOT Ha YCTaHOBKE, ONUCAHHOWM
84.10.1.

4.21.2. NpoBeaeHMe UcnbiTaHUN

McnbiTaHMA NPOBOAAT NO MeToay, n3noxkeHHomy 8 4.10.2.

4.21.2.1. B BaKyyMMpOBaHHbIA pPeaKLUMOHHbIA cocysn nocnefoBaTeNbHO MO NAPUMANBbHBIM - AABAEHUAM
nccnefyemoe BELLECTBO M 33afaHHbI dnermaTmsatop, a 3aTem NoAaloT BO3AyX A0 BblPaBHWBAHWA [ABAEHUA B
peaKkLMOHHOM cocyae C aTMOChEPHbIM.

4.21.2.2. W3meHsa copepKaHWe WUCCeLyemMOoro BellecTBa B CMECU MNpU HEU3MEHHOW KOHLEHTpauuu
dnermaTmnsatopa, Haxo4AT KOHLEHTPALMOHHbIE Npeae bl PacnpPoCTPaHEeHMs NaaMeHn No CMeCH.

4.21.2.3. 3atem yBenMumBaloT Ha 2% copeprkaHue dnermatnsaTopa B CMeCM U CHOBa Haxo4AT npeaenbl
pacnpocTpaHeHna NaameHu.

4.21.2.4. MpoBoaA aHaNOrM4YHble UCMbITaHMA, HAXOAAT TaKOe coAeprKaHwe dnermaTMsaTopa B CMecu, npwu
KOTOPOM HUKHUIA U BEPXHUI Npeaen pacnpocTpaHeHUa NNamMeHn CxoaaTca Ha rpaduke B ogHy Touky Py (vepr. 21).

UcnbiTaHne cmecy, COOTBETCTBVPOLI.I,Eﬁ Nno COCTaBy TOYKe (ozj) , MOBTOPAKOT HE MEHEE TPpEeX pas3.

NS

S

Kowyenmpayun 2qow4e20 § cmecy, Yo o5,

I

|

|

l Lot
%
Rowyermpaqun greemamusamaopa & cmecy, Yo ao.

YepT. 21

4.21.3. OueHKa pe3ynbTaToB

4.21.3.1. Copep:kaHne ¢nermaTvsaTopa, COOTBETCTBYlOLLEE TOUKe (047, NPUHUMAIOT 33 MWHMMAJIbHYIO
bnermaTM3MpyIoLLyHO KOHLEHTPAUMIO AaHHOTo diermatnsaTopa 418 UCCenyemMoro BeLLecTsa.
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4.21.3.2. MMHMManbHOE B3PbIBOONACHOE COAEPXKaHME KMcaopoaa ((002 ) B % 06. BbluMcAAOT No hopmyne
-3
0, =2,09-10°(100- ¢, )(100- ¢}, ), (32)

rae Py - MMHUManbHas dnermaTnsnpyloLLas KOHLEeHTpauua gpaermatmusatopa, % 06.;

!
Pu,0 - conepaHue BoaaHoro napa B Bosayxe (% 06.), Biumcnaemoe no dbopmyne (9).

4.21.3.3. CXogMmOoCTb MeToZa Npu A0BepPUTEIbHON BEPOATHOCTU 95% He AoMKHa npeBbiwaTtb 0,2% 06.

4.21.3.4. BocnpomnsBoAMMOCTb MEeTOa Npu A0BepUTEIbHOM BepoATHOCTM 95% He AoKHa npesbiwaTh 0,6% 06.

4.21.3.5. Ycnosus n pesynbTaTbl UCMbITAHUN PErUCTPUPYIOT B NpoToKone, dopma KOTOPOro npusBeneHa B

MpunoxkeHun 1.

4.21.4. TpeboBaHuAa 6e3onacHoOCTU

Pabouee mecTo onepaTopa A0/KHO YA0BAETBOPATL TpeboBaHUAM aneKTpobesonacHocT no NOCT 12.1.019 m

CaHWUTApHO-TUrneHnyeckum tpebosaHuam no NOCT 12.1.005.

4.22. MeToa 3KCNepUMEHTa/IbHOTO onpeaesieHMa KOHUEHTpauMoHHoro npeaena AudpoysMoHHOro ropeHus

(NAr) rasoBbix cMeceli B BO3ayxe
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4.22.1. Annapartypa

YctaHoBKa ana onpegenenuns NAM ra3oBbix cMecelt B BO3AyXe NpeacTaBieHa Ha YepT. 21a.

18 19

Pasbasurens
17 >

6
%\WD
i*@:J

>4

1

&

Foptounii raa

1 - pecuBep; 2 - nepBMYHbIN Tepmonpeobpasosatens t1;
3 - BaKyyMMmeTp; 4 - BaKyYMHbI1 Hacog;
5 - nsmepuTenbHoe yCTPOMCTBO CUTHANOB C AaT4MKa AaBAEHUS;
6 - 4ATYMK AaBfeHunA; 7 - BEHTUIb TOYHOWN PeryinpoBKu;
8 - HacagoK AndPY3MOHHOIo ropeHuns;
9 - nepBUYHbIN Tepmonpeobpasosatens t3;

10 - HarpeBaTenb 33; 11 - TepmocTtaT; 12 - HarpeBaTens J1;
13 - nepBUYHbIN TepmonpeobpaszosaTtenb t2; 14 - BaKyymmeTp;
15 - maHomeTp; 16 - cuctema TepmoperyiMpoBaHua;

17 - emKoCTb gn1a BOAbI; 18 - naporeHepatop;

19 - HarpeBaTenb 32

Yeprt. 21a

4.22.1.1. TepmocTaT npeacraBaseT cobol 3aMKHYTbI 06bem ¢ Tepmounsonaumeit. TepmocTtaT npegHasHavyeH
ONA NoAgepaHua 3agaHHoro temnepatypHoro pexmma 20 -300 °C ra3oBOM CMecu NMyTem HarpeBa 3/IEMEHTOB
cucTembl rasonpuroTosieHuns. Oborpes TepMocTaTa OCyLLeCTBAAETCA HarpeBaTesiem 33 MOLLHOCTbIO 9,6 KBT. BHyTpK
TepmocTaTa pa3melleH pecusBep A8 MPUrOTOBAEHUA CMeCcU Froprodero rasa c pasbasutenem um naporeHepaTop,
npeaHa3sHa4YeHHbIM A5 NPUrOTOBAEHMA BOASHOIO Napa Waun napa roptoyent Xuakoctm. Pecusep npeactaBaseT coboi
cocyn, o6bemom 20 M3, paccuMTaHHbIM Ha gaBaeHne 2,5 MMMa. OborpeB pecnBepa OCYLLECTBASETCA HarpeeaTesiem
31 mowHocTbto 6,2 KBT. MNMaporeHepaTtop npeacrasnaet coboi cocyn obvemom 25 aom3. [Ana nonyyeHna BOAAHOIo
napa CNyXuT HarpesaTtesb 32 MoWHOCTbo 9,6 KBT. [lonycKaeTcas OTKAOHEHWE OT YKa3aHHbIX 3Ha4YeHUt 06bemoB u
MOLLHOCTEN Ha 5%.

4.22.1.2. Hacagok anddysmoHHoro ropeHus (HAr) npeacrasnaet coboit conno Jlasansa c dopcyHkoit (2,1 +/-0,1)
MM,

4.22.1.3. DnemeHTbl U3MepPUTENbHON CUCTEMBI:

cMcTema TepMOpPEryIMpoBaHuA U ynpasiaeHna HarpesaTenamm 31, 32, 33;

BaKYyYMMEeTpbI Knacca TouHoctu 0,4;

MaHOMeTpbl C AnanasoHom namepeHusa 1,0 u 0,25 MMa knacca ToyHoctn 0,4; TMN MaHOMmeTpa BblbMpaeTcs
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MCXOA48 U3 YCNOBUA NPUTOTOBAEHMA ra3oBOM CMecK ¢ To4HOoCTbio 0,5% (06.) U Heo6XoAMMOro HayanbHOro AAaB/AEHUSA
CMecu B pecuBepe;

LaTYUK AaB/ieHUA ¢ AManasoHom nsmepenma 1,0 MMa;

N3MepUTENIbHO-PErMCTPUPYIOWAA annapatypa A4 U3MEepPEeHUA CUTHANOB C AAaTYMKA AaB/ieHMA B YACTOTHOM
AnanasoHe go 10 'y c BepxHUM Npegenom nsmepeHma He 6onee 1,0 Mla.

4.22.2. [MoaroTtoBKa K UCMbITaHUAM
4.22.2.1. NpoBepAOT HAaMUME M CoAepPKaHME NAaCMOPTHbIX AaHHbIX HA UCCeayemoe BeLecTso.

4.22.2.2. NMpoBepatoT 0bopyLoBaHNE HA FrepMETMYHOCTb. [15 3TOro B pecuep NOAat0T BO3AYX UAM UHEPTHbIN
pasbasuTtenb nogd n3bbITouHbIM gasneHnem 1,0 MlMa. YcTaHOBKa cuMTaeTca repMmeTuyHoM, ecam 3a 300 ¢ gaBneHue
ynano MmeHee Yem Ha NONIOBUHY AeNeHunA No WKasie MaHOMeTpa ¢ Anana3oHom usmepenua 1,0 MlMa knacca ToyHOCTH
0,4.

4.22.2.3. MNpoBogAT TapUPOBKY AaTyMKa AaB/EHMA NO NOKasaHMAM 06pas3y0BOro MaHOMeTpa C AMANa3oHOM
namepenuna 0,25 Mla Knacca ToyHoctn 0,4.

4.22.2.4. Mpwun paboTe c roptoyeint XKMOKOCTbIO C HU3KUM AaBneHMem napos npu temnepatype 20 °C XKMAKOCTb
HaNMBAIOT B MaporeHepaTop, BKAKOYAOT HarpesaTenn 31, 32, 33 1 HarpeBsatoT NaporeHepaTop, pecusep n TepmocTar
[0 TeMnepaTypbl, MPU KOTOPOI AaBAEHME NAPOB FOPHOYEN KUAKOCTU [OCTAaTOYHO A1A CO34aHUA Tpebyemblix rasosbIx
cmeceit.

4.22.3. NpoBegeHne UcnbITaHWU

4.22.3.1. MpoBOAAT BaKYyMUPOBaHME ra3oBbIX MarncTpasnen, NoAKAUYEHHbIX K CMecUMTeNo N 06ecnednBalowmx
noZavy rasoBoi cMecu Ha HacagoKk And y3MOHHOTO ropeHus.

4.22.3.2. Mo napumanbHbIM LaBAEHUAM ra3os P g pecvBepe NPUroTaBAMBalOT Tpebyemylo rasoBylo CMech

nccaeayemoro roptoyero u pasbasurens. KoHueHTpaumio rasa Ci PaccYMTbIBAOT Mo popmye

C,=100-P/P

i obwy ,

roe Poﬁu,; - obuiee gasneHue B pecmsepe, Mla.

MpuroToBAEHUE CMECK OCYLLLECTB/IAIOT B C/ieAyHOLLEN NOC/1eA0BaTe/IbHOCTH:
B peCUBepP NOAAI0T FOPHOYUNIA ras;

OCYLLLECTBAAOT BAKyyMMPOBaHMeE rasoBbix MarucTpanem;

noaatoT B pecuBep pasbasutenn.

4.22.3.3. BkatoyaloT HarpesaTenb 1 1 Mccneayemyto ra3oByto CMeCb HarpeBatoT 40 3a4aHHOM TemnepaTypbl.
YKasaHHyI0 TemMnepaTypy BHOCAT B NPOTOKOA UcNbITaHMI (MpunoxkeHune 1) Kak TemnepaTtypy Mccaeayemon rasosoi
cmecw.

4.22.3.4. OTKpbIBAOT IMHUIO NOAAYN razoBol cmecy Ha HAT. CKopocTb UCTeYeHUA 3a4aHHOM ra3oBoi cMecu us
GOPCYHKN NPU 3TOM [0/13KHA 6bITb MUHUMANbHO BO3MOXKHOW. OIHOBPEMEHHO €€ 3aXKMratoT (NaameHem CNUPTOBKM,
CMUYKAMM U T.N.).

Mocne 3aMraHMsA rasoBon cmecu U 0b6pasoBaHMA YCTOMYMBOro ropeHuna anddysmoHHoro ¢akena HauymHaloT
yBenMUMBaTb CKOPOCTb MCTeYEeHUA rasa M3 GOPCYHKM C MOMOLLbIO BEHTUASA TOYHOW PEryanpoBKKU. YBenuyeHue
CKOPOCTU UCTEYEHUA NPOAO0IMKAETCA 40 TeX Nop, NOKa He HACTYMUT CPbIB MNAaMeHN.

B MOMEHT cpblBa ropeHusa GUKCUPYLOT gaBneHue Ha Bxoge HAT.
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Mpoueaypy onpeaeneHus aasnaeHus cpbisa Anddy3MOHHOTO NJameHu NOBTOPAIOT NATb pas. Mo pesynbTatam

3TUX M3MEPEHUNI onpeaenstoT cpegHeapudmMeTUYEcKoe 3HauYeHne APcp .

4.22.3.5. [ToBTOPAKOT CEPUIO SKCMEPUMEHTOB B COOTBETCTBMM € 4.22.3.1 - 4.22.3.4 Npn KOHLLEHTPaLUAX roptoYvero
rasa B cMecu Ha 5% (06.) HUKe npeaplaywmx 3Ha4YeHnn. B obnactn npegenbHbIX KOHLEHTPaLMiA roptoyero rasa B
cMmecu ¢ pasbaBuTenem KOHUEHTPaLMA roptoyero rasa usmeHseTca c warom 1% (06.).

|_|pl/| nposegeHnn cepun OrHeBbIX UCNbITaHUN B Ka*Xgom Onbite B MOMEHT 3a*XUraHuA rasoBon cmecwu
HEO6XO,CI,VIMO BbIMOJ/IHEHNE YC/10BUA, NPUN KOTOPOM AaB/iIeHUNE rasa nepej ¢opcyHK017| AOOTXKHO ObITb HUXKE nepsoro

N3MEPEHHOro B A@HHOM CepUM UCMbITAHNI 3HAYEHUA APcp .

MyTem nocnenoBaTeNbHOMO YMEHbLUEHNA KOHLLEHTPALMM FOPIOYEro rasa B cMecu ¢ pasbasutenem onpesensatort
KOHLEHTPaLMIO roproYero rasa, Npyv KOTOPOM [aHHAA rasoBas CMeCb Mpu UCTeyeHun B aTmochepy He cnocobHa K
AndPy3MoHHOMY ropeHumio.

4.22.4. ObpaboTKa pe3ynbTaTos

4.22.4.1. 3a KOHUEHTPaLMOHHbI npeaen Anddy3MOHHOIro ropeHnn rasoBbix cMmeceil B BO3AyXe NPUHMMALOT
cpegHeapudmeTMyecKkoe 3HadeHne BAVMKANWLWMX KOHLEHTPaUWiA roptoyero, pasavyaowmxca He 6osee Yyem Ha 2%
(06.), npu oaHoOM U3 KOTOPbIX HabaogaeTca aMdPY3MOHHOE ropeHne rasoBoi CMecK Npu UCTeYEHUN B aTMocdepy, a
npwv 4PYrou - ero oTcyTcTeue.

4.22.4.2. Mo pe3ynbraTaM M3MEPEHUN PacCYMTLIBAIOT CKOPOCTb cpbiBa AnddysmoHHoro roperua V, m/c, no
dopmyne

1-1/y

V=K. |[—F j1-—a | |

rae K - koappuumneHT pacxoaa ¢opcyHKu, pasHbii 0,75;

lu - MO/1IEKYNIAPHAA MaccCa Mccnep,yemoﬁ ra3oBomn cmecy, KI'/MOI'Ib,'

C p - TEMNJI0OEMKOCTb UCCIeAyeMOl ra3oBoit cmeck, KO/ monb x K;

T - TemnepaTtypa rasa, K;
5
Pa - aTMochepHoe faBneHue, Pa =101-10 MNa;

Apcp - 36bITOYHOE AaBAEHME, MPU KOTOPOM HabatogaeTca cpbiB AUPPY3MOHHOTO ropeHus, Ma;

y=C,IC,.

4.22.4.3. Ycnosusi U pesynbTaTbl UCMbITAHUN PErUCTPUPYIOT B NpOTOKone, ¢dopma KOTOPOro npueeneHa B
MpunoxkeHum 1.

4.22.5. TpeboBaHuAa 6e3onacHoCTH
Mpwn UcnbiTaHUAX HeobXxoaMMO cobNtoAaTh Mepbl 6e30MacHOCTH, CBA3AHHbIE C PabOTOM C OTKPbITbIM OTHEM.

B npouecce NOAroToBKM U MPOBEAEHUA UCMIbITAHUIA CaeayeT NPUMEHATb MHAMBUAYaAIbHbIE CPeACTBA 3aUnTbI,
Bbl6Mpaemble B COOTBETCTBUM CO CBOMCTBAMM UCCNEAYEMOro BellecTea.

Paboyee mecto onepaTopa AO/IKHO YAOBAETBOPATb TpeboBaHMAM anekTpobesonacHoctn OCT 12.1.019 um
CaHUTapHO-rUrneHmnyeckum TpebosaHmnsm FOCT 12.1.005.
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O6cnykuBatoLWLMiA NepcoHan 06a3aH CTPOro BbIMOHATL MHCTPYKLMKM MO 6e30NacHOM 3KcnayaTaluMu cocyaos,
paboTatowmx nog AaBaeHUEM.

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.

(BBeaeHbl gononHutensHo, Mam. N 1).
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MpunoxkenHue 1
(pekomenayemoe)

NPOTOKO/1bl ONPEAE/IEHNM NOKA3ATE/EN NOXAPOB3PbIBOOMACHOCTW BELLECTB U

MATEPUA/IOB
[TPOTOKOIJI
BSKCIIEPUMMEHTAJIBHOT'O OIpenesieHMAa IT'PYIINBL
HeropoYMx MaTepMalioB
ODaTa HavMmeHOBaHME, OUBUKO-XUMUUECKUE
YCJIOBUSA B IIOMEIEHUU : cBOVCTBa WM ykKaszaHume HJ Ha
TeMmneparypa, - C MaTepuall

aTMocdpepHOe nmamJieHue, Klla

o

OTHOCUTEeJIbHadad BJIaXHOCTb, %

XapaKTepMCTMKa sMepmTeJibHBIX HpM@OpOB

Home Temnepatypa Ha TemnepaTtypa BHYTPU Macca Mote
TemnepaTypa B neuu, °C patyp o paTyp o TP

p nosepxHocTM 06pasya, °C obpasua, °C Bpems obpasya, r pA
obpas camocTonAT macc

P At} At] At}

ua B L enbHOro bl

MaKcMMasbHa | KoHevHas .~ | MakcMmanbHa | KOHeYHasa | , | MaKcMMainbHa | KOHeuHas | no nocne

ana | Havyan ,°C ,°C ,°C| ropeHua 0bpa

MCNbIT | bHas t o0bpasua, ¢ WCTIBIT | CTbIT 3ua
b a - f makc f ,kon A S, MaKc S,KOH A "C,MaKc C,KOH P ’ aHua | aHua ’
aHuA %
Atf .cpeon = 7 Ats,cpeén = 7 Atc,cpe()u =
[IlpuMeuaHme
BreiOL
damMmisa ornepaTopa
HamMeHOBaHMe JiabopaTopmum
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[TPOTOKOIJI

SKCIEPUMEHTAJIBHOT'O OIpPEeIeJIeHUs I'PYIIL
TPYOHOTOPIYMX M TOPKYMX TBEPILIX BEIECTB M MaTepualioB

ODaTa HammeHoOBaHUE, cCoCTaB U OU3UKO-—
YCJI0oBUS B IIOMEeIleHUN ¢ XyMMyeCcKue CBOﬁICTBa BelleCcTBa WM
TeMIlepaTypa, °C ykaszsaHue H]J Ha MaTepual

aTMocdpepHOe IaBJjeHue, klla
o)

OTHOCHUTEJIbHAas BJI@XHOCTL, %
XapaKTepPUCTUKA M3MEPUTEJILHEIX NPMOOPOB

Macca obpasua, r
Temnepatypa | MakcumanbHas
Homep o Bpemsa Notepsa
peakUMOHHOW | TemnepaTtypa
obpasua OOCTUXKEHMUA Mmacchl
Kamepbl 40 rasaoobpasHbix . nocne
ans MaKCcMMmasnbHoM | A0 mcnbl ob6pasua,
BBedeHuA NpoAyKTOB MUCNbITaHU o
MCMbITaH o o TemnepaTtypbl, C TaHUA %
s obpasua, °C ropenus, °C A
[IlpuMeuaHue
BrBon

damMusa ornepaTopa
HamMmeHoBaHMe jabopaTopumn

< Ha cait
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ITPOTOKOIJI

onpeneJyieHMs TeMIepaTyphl BCIBUKY XUIKOCTEMN
B 3aKPETOM THUIJIE
(ykaszaTh MapkKy npubopa M CIOCOO HarpeBaHUHI;
IOoIycKaeTcsa NpuMeHATh npubop IIBHS,
npmudop no TY 38110207 m aHAJIOTMUHEBE)

ODaTa HammeHoOBaHUE, cCoCTaB U OU3UKO-—
YCJIOBMSA B IIOMEUIEHUMN : XYMUUECKMEe CBOMCTBA MCCJeIyeMOou
TeMnepatypa, - C KMOKOCTHU

aTMocdepHoe nmamJjeHue, Klla
OTHOCHTEJIbHAas BJIAXHOCTL, $

CkopocTtb
Homep PesynbtaT
HarpeBaHwuA Temnepatypa Temnepatypa | OcobeHHOCTH
obpasua gns R UCMbITaHMA Ha o
obpasug, ucnbitTanma, °C BCNbIWwKKM, °C McnbITaHMA
MCMbITaHMA o 1 BCMNbILIKY
C-muH
tecn = tecn,cpedu + 0’ 27(101’ 3 - p) =
BreiBOn
damMmnma omneparTopa
HammeHOBaHMe JabopaTopumn
< Ha calT
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[TPOTOKOIJI

onpeneJieHMs TeMIepaTyphl BCIIBIIKN/
¥ BOCIIJIAMEHEHUS XUIKOCTEW B OTKPHTOM TUIJIE
(yxazaTe Mapky opubopa M Ccrnocod HarpeBaHMA)

Hara HamMeHOBaHMe, COCTaB U OUBUKO-—
YCJIoBMS B IIOMEUEeHUM : XMMUYECKME CBOMCTBA MCCJeIyeMOoM
TeMmnepatypa, °C KUIKOCTU

aTMochbepHOoe mamiyieHMe, Klla

[)

OTHOCHUTEJIbHad BJIQXHOCTB, <%

PesynbTtaT
CKopocTb Temnepatypa
NCNbITaHUA Ha
Homep HarpeBaHus Temnepatypa BCTbILLK BCMbILIKK OcobeHHoCTH
obpasua gns obpasuga, ucnoiTaHms, °C y (socnnameHeH UCMbITaHUSA
. 1 (BocnnameHeH .
McnbiTaHMA C-MUH us), °C
ne)
tecn(socm) = tecn(eocm),cpedu + 0’ 27(101’ 3 - p) =
BriBOI

dammna oneparTopa
HamMmeHOBaHMe nabopaTopumn

< Ha cait
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[TPOTOKOIJI

onpeneJieHMS TeMIepaTyphl BOCILJIaMeHEHMSI
(caMoOBOCIIJIAMEHEHUS WM TJIEHUSI)
TBEPOBIX BEUEeCTB M MaTepMaJiOB

ODaTa HammeHnoBaHMe, cocTaB UM OUBUKO-
YCJIOBUA B IIOMEIIEHUU & XVMMUECKME CBOMCTBa BelleCTBa
TeMIeparTypa, °C unn ykasaHme H]J Ha MaTepmas

aTMocdepHOe nmaBJjeHMue, klla
OTHOCHUTEJIbHAas BJAXHOCTb, %
XapaKTeEPUCTUKA M3MEPUTEJILHEX NPMOOPOB

Pe3synbTaT ncnbiTaHUA

Homep obpasua ans Temnepartypa OcobeHHoCTH
NnCcNblTaHUA MCHbWaHMH,DC ncnblTaHUA

BrBon
daMuna ornepaTopa
HamMeHOBaHMe JjiabopaTopmm

< Ha calT
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[TPOTOKOIJI

onpemneJyieHMs TeMIepaTypsl CaMOBOCILJIAMEHEHUS
Ta30B M XUIOKOCTEN

HaTa HamMeHOBaHMe, CoOCTaB U QU3UKO-—
YCJIoBMS B IIOMEIEHUM : XVMMMYECKME CBOMCTBA MCCJEeIyeMOI'O
TeMneparypa, - C BellecTBa

aTMochepHOe nmamJieHMe, Klla
OTHOCHUTeEJIbHasd BJIAXHOCTBL, %

XapaKTepUCTUKA M3MEPUTEJILHEX NPUOOPOB

Temnepatypa Konbel, °C | Temnepa
Konunyectso patyp ! paty Mepuog,
Homep pa PesynbTtaT
BellecTsa B MHAOYKUM
npo6bl 3 ucnblTaHUA UCNbITaHMA
npobe, cm° (r) BepX cepeamnHa HU3 R ", c
BellecTBa ,°C
[lpuMeuaHMe
BreieOn

damMmnma omneparTopa
HammeHOBaHMe JabopaTopumn

< Ha calT
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[TPOTOKOIJI

onpeneJyieHMAa KOHIEHTPAUVMOHHBEIX IIpenejioB pacCllpOCTPaHeHMA

IIJIaMeHM 10 T'a30-—

VM IapOBO3OYUWHEBEIM CMEeCAM

HaTa
HazBaHue )Z8 coCTaB BelecTea, TeMIeparTypa KUIIEeHU A )Z8 IOaBJIEeHUE
HACHIIEHHOTO Ilapa OIpM TeMIepaType MUCILTaHUM
PacueTHOe 3BHaueHMe KOHIEHTPAUVMOHHBIX IIPeneJioB: ¢L = % 06.,
¢3 = % o0b.
MapuymanbHO
KoHueHTpauu
Obuwee | e pasnenve HenTpat
Temnepatyp f PesynbTaT
Homep | AtmocdepHo OTHOCUTENbHA | AaBNEHU | KOMMOHEHTO
a KOMMNOHEHTOB | MCMbITaHMA Ha
MCNbITAHW | e AaBieHune, . A BNAXXHOCTb | € CMeCH, | B cmecu, MM
MUCNbITAaHUMN, 0 cmecu, % 06. | BOCM1aMeHeH!
A MM pT. CT. °c BO34yxa, % MM pT. pT. CT. o
CT.
1/2|3{4(5|1|2|3|4|5
[IpuMeuaHMe
Buson: P, = ; P, =
QamMmIIMAa olepaTopa
HamMmeHOBaHMEe jabopaTopumn
< Ha cait 89
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[TPOTOKOIJI

onpeneJieHUsd HMXHEeI'O KOHLEHTPAaLMOHHOI'O IIpelejia
pacrnpoCTpaHeHMsa [JIaMeHM, MaKCHMaJlbHOT'O IaBJIEHUS B3PHBA,
MaKCMMaHbHOﬁ CKOpOC’I‘I/I HapaC’I‘aHI/IH IOaBJIEeHMA, MUMHMMAJIBHOTI'O
B3PLIBOOIIACHOTO COHEepXaHMsa KUCIOpOoIa UM MMHMMAaJbHOM
brerMaTUl3MpyoLEN KOHLEHTpauum djerMaTmlaTopa

Hara HamMeHOBaHMe, COCTaB U QU3UKO-—
Ycyoeusa B I[IOMELIEHUN : XMMUYECKHME CBOMCTBa MCCJIeOyeMOoI'O
TeMnepatypa, -C BEmeCcTBa

aTMochepHOoe namJeHue, Klla

Q

OTHOCHUTEJIbHAaAd BJIaXHOCTb, %

BMECTUMOCTE PEaKLMOHHOTO Ccocymna , BMECTMMOCTL peCHUBepa
XapakTepucTUKa M3MEPUTEJILHEX NprubopoB

CopepkaHue KoHueHTpauma CkopocTb
Homep Aep HenTpat Jasnenue P
Kncnopopa B Macca BelwecTsa B HapacTaHuA
obpasua gna . B3pblIBa,
rasoBosaywHon |obpasua,r peakuMOHHOM [aBeHus,
ncnblTaHUA o 3 KMa 1
cmecu, % o6. cocyae, r-m MMa:-c
[MpumMeuaHne
Beeon: P = i Pmax = ; (dp/drlmx = ;
¢Oz = H ¢¢ =

damMmiisa ornepaTopa

HamMeHOBaHMe JiabopaTopmum

< Ha calT
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[TPOTOKOIJI

ornpenejyieHrMda TeMIIePaTyYypPHEIX IIpenejiloB pPacIIpOCTPaHEHMA
IIJIaMEHM I10 INIapOBO3OYUWHEIM CMECHAM

ODaTa HammeHoOBaHUE, cCoCTaB U OU3UKO-—
YCJIoBUS B IIOMEIEHUN : XVUMUUECKME CBOMCTBA MCCJEeOyeMon
TeMneparypa, C XUIKOCTHU

aTMocdpepHOe maBJjeHMue, Klla

Q

OTHOCHUTEJIbHAas BJI@XHOCTL, %
XapaKTepPUCTUKA M3MEPUTEJILHEIX NPMOOPOB

PacueTHOe 3HaueHUe TEMIIEPaTYPHEIX IIPeIeJIOB:

Temnepartypa, °C MowHocTb

Homep PesynbtaT
obpasua Ans vicrotinnka UCNbITaHWA HA OcobeHHocT
UCNbITaHUA HIAKOM napoeoi 3ARNATARNA, BOCNAamMeHeHune neneiTaHna
dasbl dasbl MK

t — (teocn.rz + tomlca3 )1 + (teocm + tomxas ) 2 + (teocm + tomka3 )3
H!e 6

t

BriBOII & t” = ; e =
QamMmIIMAa olepaTopa
HamMeHOBaHMe JiabopaTopum

< Ha calT
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[TPOTOKOIJI

TBEPOBEIX BEUECTB UM MaTepMraJiOB

YCJIOBUMSA B IIOMEIIEHUN @
TeMmneparypa, C

HamMeHOBaHUE,

cocTas

ornpenejyieHnAda YCJIOBUM TEIJIOBOTO CaMOBO3T'OpaHmMAa

U OU3UKO-—

XUMUUYECKME CBOMCTBA nccienyemMoro

BemecTBa WM ykKasaHue HI Ha
aTMocdepHoe nmamJeHue, Klla MaTepMa
OTHOCHUTeEJIbHad BJIAXHOCTbL, %
XapaKTepucTuKa M3MEPUTEJIBHEX NIPpMOOPOB
MNokasaHuA
Pasme TEPMOINEKT
Homep b P P Temnepa MpoaomKuT
obpasua (no YaenbHasn NYECKUX Bpemsa no
obpasua Typa €N1bHOCTb
pa3mepy NOBEPXHOCTb npeo6pa3osa CamoBO3rop
ANIA KOp3uHOUKK), | obpasua, m™ Y MICTbITaH aHuAa, 4 VICnbITaHNA,
Tenemn °
NCNbITaHMA P ! pasua, nsa, °C ’ y
MM
1 2 3
[IpuMeuaHMe
YPaBHeHMH, BEIpaxXawmyre YCJIOBMA TEIJIOBOT'O CaMOBO3TOpPaHMA:
Igt, - ; lgt, -

damMuna ornepaTopa
HamMeHOBaHMe JsiabopaTopmm

Ha caunt
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[TPOTOKOIJI

ornpeneJyiIieHnAd MMHMMAJIbHOM SHEPIVM 3aXUI'aHUA
TIBEIJIEBO3OYIHBIX cMecen

ODaTa HammeHoOBaHUE, cCoCTaB U OU3UKO-—
YCJIOBMSA B I[IOMEUEHUN XUMUUECKME CBOMCTBA MCCIJeIyeMOoIO
TeMmneparypa, C BelleCTBa
aTMocdpepHOe maBJjeHMue, Klla
OTHOCHTEJIbHAsA BJIAXHOCTL, $ IODaHHEE O OPaKLMOHHOM cocTaBe
obpasua

XapaKTepruCTUKa M3MEPUTEJIbHEX NPUOOPOB

PaccToaHmn HanpsaxeHun
Hanps PaspagH Yucno SHeprua
e mexay o e Ha Yucno
Homep | »KeHune bIn EMKOCTb | UCKpOB UCKpoOBOr
pacnblinte KOHAeHcaTo BoCn/a
ncnbiTaH Ha npomex KOHAEeHca bIX o}
nemu pe, KB MeEHeH
ua BMbpaT YTOK /, Topa, n® | pa3pago o paspaga,
oe. B a/leKTpoaa i & n ui m MK
pe Mu h, Mm Us U,

[IpuMeuaHme

BemBom: W =

QamMmIIMAa orepaTopa
HamMeHOBaHMe JiabopaTopum

< Ha calT
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[TPOTOKOIJI

ornpenejyiIieHMAa KMCIJIOPOIOHOI'O MHIEKCa

HaTa HammMeHOBaHMEe MaTepuala

YCJIOBUS B IIOMEIIEHUN &
TeMmnepatypa, °C Bum, pas3MepH u opMEeHTauusa
aTMochepHOoe nmamJieHue, Klla obpasua

OTHOCUTEeJIbHada BJIaXHOCThH, %

BapmraHT Baxuranmsa (A unam B)
KonguumoHupoBauue: 6es, 23, 23/50
3Hauenus: d = ;KU = ; O =
1. OmnpepnenieHMe KOHLEHTpaUUM KMCJIOpona mnjs napsl cuMeosioB X m 0
B MHTepBajle KOHLeHTpaluum He Oonee 1% (no 4.14.3.15).

KoHueHTpauus kucnopoaa, % o6.

Bpemsa ropeHus, ¢

OnvHa cropesLlen Yactn, mm

Cumsonbl O nam X

KoHueHTpaluusa Kucjaopoma cuMmBojsia 0 1Ojig mape = (c omToMm
BEeJIMUMHEl HauMHAaT YacTb 2) .
2. OnpemeJsieHMe 3HAUYEHUSA KUCIJIOPOINHOTO MHIEKCA .

3HauveHune d =0,2% MNo4.14.3.16-4.14.3.18 C«

KoHueHTpauua Oz, %

Bpema ropeHums, ¢

Cumsonbl O uam X

3. IlpoBepka 3HaueHmsa d (corjacHo 4.14.4.3).

0,
Nocneatme 6 KoHueHTpauuna kucnopoga, %

pesy/nbTaToB v, KU Vi- KU (V- Kn)?

Gl

05

o=| Y(Vi- ki) I(n-1) |

4. TlpuMmeuyaHMe
damMunma oneparTopa
HamMeHOBaHMe JiabopaTopmm

< Ha calT

94


https://tk-expert.ru/

ITPOTOKOIJI

onpeneJyieHrs CIOCOOHOCTM B3PHIBATLCH M I'OPETH
IpMY B3aMMOIEMCTBUM C BOIOM, KUCJIOPOIAOM BO3IOyXa
¥ OPpYyI'VMMM BeleCTBaMu

HaTa HaumvenoBaHue, cocTaB ¥ QUBUKO-
YCJIOBUS B TIOMEIEeHUN : XUMUUECKME CBOMCTBAa MCCJIEeOYyeMBIX
TeMmneparypa, °C BEIIECTB

aTMocdepHoe nmamJjeHue, Kklla

OTHOCUTEeJIbHad BJIaXHOCTh, %

XapaKTepUCTUKA M3MEPUTEJILHEIX NPUOOPOB

Konunyectso
Homep Mpopgonxute
nccneayemoro Temnepatypa PesynbtaTt OcobeHHOCTH
obpasua ans R NbHOCTb
BelwecTsa B ucnbitanma, °C NCNbITaHMA WCMbITaHMA
UCMbITAHMA 3 UCMbITAHMA, Y
obpasue, r (cm?)
BriBOII

daMmnma omneparTopa

HammveHoOBaHMe JjabopaTopumn

< Ha calT
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[TPOTOKOIJI

ompenesieHus HOPMAaJIbHOM CKOPOCTM PAaCIpOCTpaHeHMs IJIaMeHM,
MaKCUMaJIbHOTO IaBJIEHMS B3PHBA M MaKCMMAaJIbHOM CKOPOCTHU
HapacTaHMs HOaBJIEHMS B3PHIBA I'a30- U IAPOBO3OYWHOM CMECU

IDaTa HammMmeHoBaHMue u bmsUKO—
YCJioBUSA B IIOMEIEeHUMN : XVIMUYECKMEe CBOMCTBA uccie-
TeMmnepatypa, °C OyeMOoT O BelecTBa

aTMochbepHOoe mamiyieHMe, Klla

[)

OTHOCHUTEJIbHad BJIQXHOCTB, <%

BMECTMMOCTE PEeakKLUMOHHOTO cocyma, M3

Cnoco® MNpMUTOTOBJIEHMS T'OpIYEN CMecu

XapaKTeprCTUKa M3MEPUTEJIBHEX NPUOOPOB

T T2 T3

KoHLeHTpauus PaBHOMepHOCTb
FODIOYEro B Bpems Harpesa dHeprua OavtenbHoc
P TEPMOCTaT peakuMoHHOro MCKpOBOTIo Tb OcobeHHOCTH
PEAKLMOHHOM MpoBaHmA K paspaga NCKPOBOro MCNbITAHMA
cocyna
cocyae, % 0b. MUH , e MK ' paspAaga, mc
(mm pT. cT.) ’

OcoBOeHHOCTM IIPOBEIEeHMSa pacueTa

Tun npuMeHgemoym 3BM

MeTon ONTUMM3ALIUU

HasBaHMe nporpaMMel M GaMmiIMda OporpaMMMCTa

TouHOCTBL pacdeTa (onouHapHasd, OBOMHAA)

PesynbTaTEl pacyeTOoB IOJI9 KaxXIOM CepuM MCIOHTaHMY OQOPpMIIST B BUIE
OTHEeJNIbHOM TaOJIMLIE.

XapaKTepUCTUKM CEPUM MCIETaHUN:

5
HavaJibHOE MHOaBJIeHUe H'lo , lla =

ncxogHasa TeMmnepartypa T, K =

KoHLeHTpauma ropwuero Pr, % o6. =

OTHOCHUTEJIbHOE MaKCHUMaJIbHOE IaBJIEHVE B3pPEIBA, 176 =

(MoOoUyepkKHUTE: pacueT, B2KCIep.)

noxkasaTesib anuadaTel MCXOINHOM CMeCHu 7} =

rnokasaTesb anuabaTe MNPONyKTOB TOpeHusa [y =

PesynbTtaThl CpegHee 3HayeHMe B
Homep Pe3ynbTaTbl pacueTa .
3KCNepnmMeHTa cepunun ncnbiTaHMn
ncnblTaHUA
B cepun o} o}
P p-10°,MNa | t,cm S, TAS . ctAc S TAS. | £°+Ae°
HejsecoobpasHo K OIPOTOKOJY npmiaraThb rpadmk 3aBUCUMOCTU

MaKCVMaJIBHOTI'O IaBJIEHUA B3pPBEIBa I MaKCUMaJlbHOM CKOPOCTHM HapacCTaHMA
OaBJIEHMA OT KOHLIEHTpaluumn mnccyaenyemMoro BemecTea B Popmqeﬁ cMecCu
C YKasaHuem Ha4vaJIbHOI'O OaBJIEHVA M TeMIlepaTypPE ¥ BHAYEHUMN STUX
BEJIMUVH B KaXIOM MCIIBITaHUN.

dammnma omneparopa

HauMeHOBaHMe JjiabopaTopumn

< Ha calT
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ODaTa

[TPOTOKOIJI

ornpeneJiIieHrMda CKOPOCTM BEII'OPaAaHMA XMOKOCTEN

YCJIOBUS B IIOMEIIEHUN &

TeMmnepatypa, °C

aTMOC@epHoe naBJIeHue,

klla

HammeHoBaHUue,

cocTaB U QUBUKO-
XVUMUUECKME CBOMCTBA MCCJeIyeMOM
KUIOKOCTU

OTHOCUTEJIbHAA BJIAXHOCTH, %
TpalyUpPOBOUHEY KOZQOUILMEHT yCTaHOBKM R =

XapaKTepPUCTUKA M3MEPUTEJILHEIX NPMOOPOB

MokasaHuA CpeanHee
Homep | [uamerp pPerncTpupyoLLero Maccosan 3HaueHne XapakTep 1
UCNbITaH | FOPesKu, npubopa, mm cropoctb CKOpPOCTH pPEXUM
BbIrOpaHua m;, —
na MM Krm2ecl BbiropaHma M, , | ropeHus
Al AT Kr-m2-cl
[IpuMeuaHme
damMmsa ornepaTopa
HamMeHOBaHue JabopaTopuu
< Ha cauT
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onpeneJyieHusa KoabduuMeHTa IOEMOOOpasO0OBaHMUSA

ODaTa

[TPOTOKOIJI

YCJIOBUS B IIOMEIIEHUN &
TeMmnepatypa, °C

aTlvloc@epHoe naBJIeHue,

klla

HammeHoBaHUue,

cocTaB u OUBUKO-

XVMMMYECKMEe CBOMCTBa BelleCTBa MM
ykaszaHue H]J Ha MaTepmal

OTHOCUTEeJIbHada BJIaXHOCThH, %

PasMepsl M BHENHME IPM3HAKM MCIBITEHBAEMEIX O0pPasloB

PesKUM Homep Macca CsetonponyckaHue, % KoadoumuneHt
JCnbITanmii obpasua gnsa | obpasua, AblMoobpa3oBaHUA ann
NCNbITaHWU Kr Ha4a/bHOe KOHe4YHoe Kaxaoro obpasua, m>Kr!
[lpuMeuaHMe
BreiBOn
daMuna ornepaTopa
HamMeHOBaHMe JjiabopaTopmm
< Ha calT
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[TPOTOKOIJI

ornpernejiIieHMAa MHIEKCa pacllpOCTPpaHeHMA I1IJIaMeHU

HamMeHoOBaHMe, COCTAB WM yKasaHUe

HII Ha MaTepmual

ODaTa
YCJIOBUS B IIOMEIIEHUN &
TeMmnepatypa, °C
aTMocdepHOEe IaBJIeHUE,
OTHOCUTEeJIbHada BJIaXHOCThH,

klla

%

3HaUeHrEe TEeIJIOBOTO KO30IMIIMEeHTa yYyCTaHOBKU /3 =

Bpems, ¢ Nnnka
I-éomep Pasmep Temnepatypa ,Eol,glMOBbIX NPOXOKAEHNA LOCTUKEHMS obro NHaekc
obpasua bl rasos, GPOHTOM NIAMEHM i-F0 | MaKCUMaAJbH PEBLUEr | pacnpocTpaHeH
nn o nA Na1ameHn
A ob6pasL, y4acTKa o 0 ame
MCNbITaHU y4yacTKa | AnA Kaxkaoro
. a, MM TemnepaTypbl 5 6
“ HayaNbHa | MaKCUManbH abimosbix | 0Pt Obpasua
0|1/2|3|4|5(/6]7|8|9 a. MM
A an rasos !
[IpuMmeuaHme
Beieonm: I =
dammna oneparTopa
HamMmeHOBaHMEe jabopaTopumn
Ha camnT
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[TPOTOKOIJI

onpeneJyieHMs IoKasaTeJss TOKCUYHOCTU
IPOOYKTOB I'OPEHMSA I[IOJIMMEPHBIX MaTeprasioB

ODaTa HammeHoOBaHUE, cocTasn MIIU

YCJIOBUA B IIOMEIIEHUN : ykasaHme HJI Ha MaTepmas
TeMmneparypa, C

aTMocdpepHOe maBJjeHMue, Klla

Q

OTHOCUTEJIbHad BJIaXHOCTb, %

Pasmepm I BHEUHME IIPUM3HAKM MVCIIBEITEIBaEeMbBIX O6pa3LLOB

MNapameTpel
TOKCUYHOCTM
Mpogomkute OKChHHOC
Temnepa Bpems MaccoBas HBHOCTH
Typa pasnoxeHua | MoTeps fons MaccoBas
Homep 3KCMO3ULMK
06pasiia MCNbITaH | (ropeHua) | maccbl, r | NeTy4vmx wusorhex. | H aona
o c
na, °C | obpasuya, MuH BelecTs, % H ! Lsg' KapboKcure
rm MornobuHa,
%
[MpumMeuaHne
BriBOII

daMunma omneparopa

HauMeHOBaHMe JjiabopaTopum

N Ha calT
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[TPOTOKOIJI

ornpenejyieHnAd MUHVMAaJIbHOM @ﬂePMaTMBMpmeeﬁ KOHLEHTPalIn
@nermaTmsaTopa VI MVHVIMAJIBHOT'O B3PEIBOOII&ACHOTI'O
ComepXaHrd KUMCIJIOpOoda B TI'a30— UM IIapOBO3OYUHBEIX CMeCAX

Hara HamMeHOBaHMe, COCTaB U QU3UKO-—
YCJIoBMS B IIOMEUEeHUM : XMMUYECKHME CBOMCTBa MCCJEeOyeMOI'O
TeMmnepatypa, °C BelecTBa

aTMochbepHOoe mamiyieHMe, Klla
OTHOCUTEJIbHAA BJIAXHOCTL, %

PacueTHOe 3HaueHUe KOHLIEHTPALIMMOHHEIX IIpenejioB

MNapumanbHble KoHLeHTpaLus
JaBneHns P PesynbTa
OcraToyHoe KOMMNOHEHTOB CMecH, KoHueHTpaumo
Homep KOMMOHEHTOB CMecH, ) T
oG faBneHve B ;i % 06. seniman | HHEIE MPEAent
MM pT. CT.
sewecTs peaKLMOHHO P wana | PACTPOCTPaHeH
M cocyae, MM ® ® “A NAamMeHu no
a T.CT Bewec /1er Bo3s | Bewec /1erM Bos | Bocm/iam cmecu, % ob
pT. CT. aTusar aTusar eHeHne s 70 O0-
TBO ayx | TBO Ayx
op op
[IpuMeuaHMe
BrlBOL @ (D,p = ; ¢02 =

QamMmIMa olepaTopa
HamMmeHOBaHMEe JjabopaTopumn
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[TPOTOKOIJI

ONEITOB II10 ONpPEeneJIeHMI KOHLEHTPALMOHHOT'O Ipeneia
IMOPy3MOHHOTO TOPEeHMS I'as’O0BEIX CMECEM B BO3OyXe

IaTa HNpoBeIeHUS MCIBITaHUM
HamMveHnoBaHMe roprouero
HamMeHOBaHMe paszbaBuTelnda
TeMnepaTypa MCCIeOyeMOM I'as0BOM CMeCHu
ATMOCcepHOe HaBJIeHMe

Homep KoHueHTpauua [asneHue cpbiBa, CropocTb cpbiBa AndPy3MOHHOTO
n/n roptoyero, % (06.) KMa ropenus, m/c
[Ipuuaroe 3HaueHwme IIJT' cmecu B BO3OyXe
IpM TeMIepaType °C cocramngeT % (06.).

damMmIIMa orepaTopa

IOONMCh

(MU3meHeHHas pegakuma, M3m. N 1).
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METO/bl PACYETA TEMMEPATYPbI BCMbILWKN XXUOKOCTEMN

MpunoxeHune 2
(pekomenayemoe)

1. MeTogpbl pacyeTa TemnepaTypbl BCNbIWKN MHAUBUAYAJIbHbBIX )KM,D,KOCTEIZ B 3aKpbITOM TUT/1E

1.1. TemnepaTypy BCMbIWKN }KNAKOCTEN (thn) B °C, UMeILLMX HUKenepeYucaeHHble Buapbl ceasel (Tabn. 17),

BbIUMCAAIOT NO dopmyne

n
thn = aO + altKI/IH + Za]lj ’ (33)

roe 4o - pasmepHblii KOabPULMEHT, paBHbI MUHyc 73,14 °C;

a; - 6e3pasmepHbIi KO3DPULMEHT, paBHbIii 0,659;

b - Temnepartypa KuneHus nccneayemom uakoctu, °C;

aj - amMnNupuyeckne KoapduumeHTbl, NpuBeaeHHbIe B Tabn. 17;

Ij - KOJIMYECTBO CBA3EN BUAA j B MOJIEKYJIE UCCeQYyEeMON KUAKOCTH.

CpegHeKkBagpaTMyecKkan NorpeLHocTb pacyeTa ( o ) no popmyne (33) cocrasnser 13 °C.

Tabnuua 17
Bun ceasu a;s °C Bug cBsA3u a, °C

Cc—-C —2,03 Cc-Cl 15,11
C::C —0,28 C—~Br 19,40
C=C 1,72 C—Si —4.,84
C—H 1,105 Si—H 11,00
Cc—-0 2,47 Si—Cl 10,07

=0 11,66 N—H 5,83
C—N 14,15 0O—H 23,90
C=N 12,13 S—H 5,64
Cc-S 2,09 P—-0O 3,27
C=S —11,91 P=0 9,64
C—F 3,33

1.2. na HUKenepeuncneHHbIX KAacCoB BELLECTB TemnepaTypy BCMbIWKK B °C BbIYUCAAIOT Mo popmyne

tBCl'I = a + btKVH'I ’ (34)

rae a, b - amnupuueckme KoapouumeHTbl, NpuBeaeHHble B Taba. 18 BmecTe cO cpefHeKBaApaTUYECKUMMU

norpewHoCTAMM pacyeTa 5 .
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Tabnunua 18

KoadppuuneHnTnbl
Knacc Bewects o ,°C
a, °C b
AnKaHbl -73,22 | 0,693 | 1,5
CnnpTol -41,69 | 0,652 | 1,4
ANKUNAHUNNHDI -21,94 | 0,533 | 2,0
KapboHoBble KMUC/10TbI -43,57 | 0,708 | 2,2
AnkundeHonbl -38,42 | 0,623 | 1,4

ApomaTtunyeckume yrnesogopoanl | -67,83 | 0,665 | 3,0

Anbaerngbl -74,76 | 0,813 | 1,5
BpomankaHbl -49,56 | 0,665 | 2,2
KeToHbl -52,69 | 0,643 | 1,9
XnopankaHbl -55,70 | 0,631 | 1,7

1.3. Ecam gna nccnenyemon XuaKocTu U3BecTHa 3aBMCUMOCTb AaBe€HMA HAcbIWEeHHOro napa oT Temneparypsi,
TO TemnepaTtypy BCnbiWwKM B °C BblUMCAAKOT Mo popmyne

= L_yg’ (35)

tBCH
chn DOIB

2 -1
rae Ag - koHctanTa, pasran 280 klla-cm® ¢t K ;
Pecn - napumManbHoe gasBiaeHne napa ucciesyemon *KUaKoCcT1 Npyu TemnepaType BCnbIWKN, Kla;
D 2 1
0 - KoappuumeHT anddy3mm napa 8 Bo3ayxe, CM™ - C ~;
,B - CTEXMOMETPUYECKNI KOIDDUUMEHT KUC/IOpOAa B peakumn ropeHns, onpeaensembin no popmysie

B =m.+m,+0,25(m, —m,)—-0,5m, +2,5m, (36

rpe Mo, Mg My My My My - yycno atomos cooTBETCTBEHHO YraepoAaa, cepbl, BOLOPOAA, raionsa,
Kncnopoaa v pochopa B MONEKYNE KUAKOCTH.

CpeaHeKBazpaTnyecKkan NorpeLHocTb pacyeTa no popmyne (35) cocrasnser 13 °C.

2. MeTtoabl pacyeTa TemnepaTypbl BCNbIWKU cmecen roproymnx )KVIAKOCTEﬁ B 3aKpPbITOM TUINE
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2.1. TemnepaTypy BCMbIWKU CMECEN FOPIOYNX KUAKOCTEN (tgcn_c,w ) B °C BbluMCAAOT No dopmyne

Zk:x ex vieni — AHMCHi -1
2% Exp R(t,.. +273) R(t.... +273)| ,(37)

BCII BCIl.CM

roe Xi - mosnbHan O0NA i-r0 KOMNOHEHTA B *XNaKok dase;
. -1
AHMCHi - MOJIbHAA TENJ0Ta UCMAPEHUA i-r0 KOMMOHEHTa, KﬂJfC *MOJb

b TemnepaTypa BCMbIWKK i-ro KOMNOHeHTa, °C;

R - YHUBEPCA/ZibHaA ra3oBad NOCTOAHHAA.

3navenme AH v IR moser 6biTb sblumncnero no WHTEpPNONAUMOHHOMN dopmyne

AH . /R=-2918,6+19,6(t, ; +273) (38

ucni Ky

rage tKVmi - Temnepartypa KnneHumA i-ro KOMMOHEHTQ, °C.
CpeaHekBaapaTuyeckan NorpeLHocTb pacyeTa no popmyne (37) coctasnsaer 9 °C.

2.2. Ecnv pnsa KOMNOHEHTOB CMECU U3BECTHA 3aBUCMMOCTb [aB/IEHUA HACbILWEHHOro napa oT TeMnepaTypsbl, TO
TEMMepaTypy BCMbIWKM CMECU BbIYMCAAIOT No hopmyne

Zk:[xilo“i (1642-0,)/(1642-0_,) |=1, (39)
i=1

rae & = B; (®CMi _®i)/®cmi®i,

0, =t

i=Yelui] + C

A

O =t +C

cwMi BCII.CM A,

Bi ’ C:Ai - KOHCTaHTbl ypaBHeHuA AHTyaHa anA i-rO KOMMNOHEHTA.

CpenHeKkBagpaTnyeckan norpeLwHocTb pacyeTa no ¢popmyne (39) cocraenser 11 °C.

2.3. TemnepaTypy BCMbILWKM BMHAPHbIX CMECEN KUAKOCTEN, NPUHAANEKALLNX OAHOMY FTOMOJIOFMYECKOMY PAAY,
BbIUMCAAOT Mo bopmyne

o =+ A X (M=) (X)" ] (a0)

!
roe thn - TemnepaTypa BCMbILWKM NETKOKUMALLETO KOMMNOHEHTa, °C;

7

A - romonorvyeckas pasHOCTb N0 TeMnepaType BCMbILWKYM B paccmaTpreaemom psay, °C;
X - MaccoBas [0/1A BbICOKOKMNALLErO KOMMOHEHTA B }nAKou dase;

m - Pa3HOCTb MeXXAy YNC/IOM YyrnepoaHbIX aTOMOB KOMMNOHEHTOB CMeCH;
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X' - KO3POUUMNEHT, YUUTLIBAIOLWMIA HENMHENHDbIA XapaKTep 3aBUCMMOCTU tBCH ot x. Mpu X >0,5x" = 2X —1;
npu X< O,SX,:O

dopmyna (40) npUMMEHUMA A/1A TOMOIOTUYECKMX PALOB H-CMUPTOB U CI0MKHbIX 3GUPOB HOPMaIbHOFO CTPOEHMUS.
CpeaHeKBagpaTuyecKas NorpewHocTb pacyera coctasnset 2 °C.
3. MeToapl pacyeTa TemnepaTypbl BCMbILLKM UHANBUAYAAbHbBIX }UAKOCTEN B OTKPLITOM TUT/IE

3.1. TemnepaTypy BCMbIWKX B OTKPLITOM TUI/E BblUMCAAOT No ¢dopmyne (33), MCNoNb3ys BEANYUMHBI
3MMUPUYECKMX KOIdPULMEHTOB M3 Tabn. 19.

Tabnunua 19
Bun cBssu a,, °C Bun cmsasu a,, °C
c—C 3,63 Si—H —4,58
CC 6,48 —SiCl, 50,49
=C —4.18 O—H 4429
C—H 0,35 S—H 10,75
Cc-0 4,62 P-0 22,23
C=0 25,36 P=0 —9,86
C—N —7,03 N-—H 18,15
C-S 14,86

Koaddpuumentsl %o n &1 npu pacuete TemnepaTypbl BCMbILIKM B OTKPLITOM TUI/IE PaBHbl COOTBETCTBEHHO MUHYC
73°Cn0,409.

CpegHeKkBagpaTUyecKasa norpewHocTb pacyeta coctandaet 10 °C.

3.2. Echm gna VICC}'IELI,VEMOVI KNOKOCTUN U3BeCTHA 3aBUCMMOCTb AaB/IeHNA HACbIWEHHOIo Napa OT TemMmnepaTypbl,

TO TEMNepaTypy BCMbILLKKU B OTKPLITOM TUTNE BblYMCAAOT no dopmyne (35), rae A =7 klla-em®-¢ K.

CpegHeKkBagpaTUyecKasa NorpewHocTb pacyeta coctasndaet 13 °C.
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MpunoxeHue 3
(pekomenayemoe)

METO/bl PACYETA TEMMNEPATYPbI BOCN/IAMEHEHUA }XWUAKOCTEN

1. Temnepatypy BoCNAameHeHUs (tgom) MHAMBMAYANbHbIX }KuaKkocten B °C BbluncaaoT no popmyne (33), rae

A, - pasmepHblit KOIGOULMEHT, paBHbIit MUHYC 47,78 °C; Q1 - GespasmepHblit KOIGPULMEHT, pasBHbIii 0,882; aj -

amnmpuyeckume KoapPuumneHTbl, NnpmeaeHHble B Taba. 20.

Tabnunua 20
Bun cea3u a, °C Bun ceasu a;, °C
Cc-C 0,027 C=0 —0,826
C:=C —2,069 C—N —5,876
Cc=C —8,980 O—H 8,216
C—H —2,118 N—H —0,261
C-0 —0,111

CpepHeKBagpaTUyecKas NorpewwHoCTb pacyeta coctasasneT 5 °C.

2. EchnM wu3BecTHa 3aBMCMMOCTb [aB/IEHMA HaCbILWEHHbIX MapoB OT TemnepaTtypbl, TO TemnepaTypy

BOCM/IaMeHeHMA MHAUBUAYANbHbIX }XuAaKocTen, coctoawmx ns atomos C, H, O, N, BbiuncasatoT no dopmyne

A
_ )
t@ocn - —D - 273 ’ (41)
p socn OIB
roe AE - KOHCTAHTa, paBHaA 453 KHCI . CMZ :C _1‘[( (,CI,}'IFI ¢0C¢OpOpFaHMLIeCKVIX BelwecTs

2 -1
A, =1333 «lla-cm”-c Ky,
pgocn - napunaabHoOe gaBsieHUE nNapa MCCHEAVEMOVI XUOKOCTM Npu TemnepaTtype BocnaameHeHus, Klla;

,3 - CTEXMOMETPUYECKU I KOIPPULMEHT KNCNOPOLA B PEAKLUU FOpeHUs, Bbluncasemblit no ¢opmyne (36).

CpefHAA KBaApaTMyeCcKan NorpeLHoCcTb pacyeTta coctasndaet 6 °C.

3. TemnepaTypy BocnaameHeHMA anndaTUUECKUX CNMUPTOB U CAOXKHbIX 3GUPOB BbIYMCAAIOT MO popmye

t +273

t,, = —" ~273
w1+ K(t,, +273) 2

Kun

rae K - smnupuueckuii kosbduument, pasnbiit 6107 ana cnuprosu 7-107" ana cnosHbix 3dmpos.

CpepHeKBagpaTMyecKas NorpeLwwHoCTb pacyeta coctasasnet 2 °C gaa cnupTtos U 4 °C - gaa CNOMXKHbIX 3GUPOB.
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MNpunoxeHue 4
(obasaTenbHoe)

METO/Abl PACHETA KOHUEHTPAUMOHHbIX MPEAENOB PACNPOCTPAHEHWA NMJAMEHU MO FA30- U
MAPOBO3AYLWHbIM CMECAM

MeTogbl pacyeta NPMMEHUMbI 419 UHAWUBUAYA/IbHbIX OpraHMYecKnx BewecTs, coctoawmx s atomos C, H, O, N,
Cl (He 6onee ogHOro atoma x/iopa B MOJIEKyNE) U UX CMecel. B ciyyasnx, OroBopeHHbIX B M. 2 U 3, B COCTaB cMecei

MOTYT BXOAUTb BOAOPOA, AUOKCUA Yrnepoaa, asoT, BoAsHoN nap. OTHOCUTeNbHaA cpefHeKBaapaTuyeckas
MOrpeLlHOCTb PaCYeTHbIX 3HaYEeHUI KOHLLEHTPALMOHHbIX NPeaenoB pacnpocTpaHeHUa naameHn He npesblwaeT 20%.

1. MeToabl pacyeTa KOHL,EeHTPALMOHHbIX MPeAeN0B PacnpoCcTPaHEHUS NAaMeH MHANBUAYANbHbIX BELW,ECTB A7
HavyanbHOM TemnepaTypbl 25 °C

1.1. Hwxnui npeaen (Ps ) 8 % 06. BblunCAAIOT N0 popmynam

| p
@, =100/L+hAH; + Y hm + > hm) (43
j=1 r=1
nnm

q
Q. :100/2 hsms , (44)
s=1

. -1
roe hf - SBMNUPUYECKUI NapameTp TennoTbl obpa3oBaHuA BewecTsa, MOJIb K/ ;

° -1
AH f - CTaHAAPTHanA TensaoTa 06pa3oBaHUA BeL,ECcTBa B ra3006pasHom cocTossHum npu 25 °C, Kot - monb
hj , hr , hs - K03ddMLUMEHTbI, XapakTepusytowme Bkaag j-x atomos (C, H, O, N, Cl), r u s-X CTPpYKTypHbIX rpynm,
B/IMAIOLLMX Ha HUXKHWI Npeaen;

M; M, M - yucno aTomoB j-ro anemeHTa, r 1 s-x CTPYKTYPHbIX FPYMN B MONEKY/IE BELLECTBA;

I, P, 0 - YNCNO XMMMYECKUX S1EMEHTOB M TUMOB CTPYKTYPHbIX FPYNM B MOJIEKY/IE BELLECTBa.

3HayeHMA K03 dUUNEHTOB h , hj , hr npueeaeHbl B Taba. 21.

Tabnuua 21
h, h,
0 o
MOnb-KJx~
hC hH hO hN hCI thC hC/—\C
9,134 2,612 —0,522 —0,494 —3,57 7,88 6,50 0,0246

3HauyeHua KoapPuumneHToB hs npueeneHbl B Taba. 22.
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Tabnunua 22

Buna cTpyKTypHOHl rpymnmbl hs Bun ctpykTypHOIii rpynmbl h:
Cc—-C 3,75 Cc—-l 0,71
C=C 11,10 O—H 0,52
C—H 4.47 N—H 1,90
Cc—0 0,90 N—N 13,84
C=0 3,12 C=C 31,05

C—N (TpexBameHTHBIH) 2,27 @ 44,13

1.2. BepxHuit npeaen pacnpoctpaHenna nnamenn (P:) 8 % 06. BbIMMCAAIOT B 3aBUCMMOCTM OT BE/IMYMHDI

CTeXMomMeTpuyeckoro KoaddpuumeHTa Kucnopoaa (ﬂ) no popmynam

q
¢B:100/ ZthJ+ZqS npu ﬂg8'(45)
s=1

j=1
@, =100/(0,7683+6,554) npn 3> 8., (a6)

roe hj , Us - koadbduLMeHTbI, yunTbIBaIOLLME XMMUYECKOE CTPOEHWE BELLECTBA;
mj - YNCNO CBA3EM j-T0 3N1EeMEHTA.

3HavyeHunA KoaddMuUneHToB hj n s npueeseHbl B Tabn. 23 n 24,

Tabnunua 23
Bun ctpykTypHOiH rpynmnet h X BHA CTpYKTYpHOIT Ipyrinel hj
Cc—C —{(.,84 C=0 1,31
C:C 0,89 C—N -—1,17
C=C 0,24 C=N 2,07
C=C 1,93 C—Cl 0,71
C—H 1,39 N—H 0,69
Cc-0 —1,40 O—H 1,25
Tabnuua 24
Bug cIpykrypHO# rpynimibi h,
/O
—C —1,47
\H
UMK HeapoMaTUYeCKHid 9/mc
||
—C—C— 111
~
0]

2. MeTop, pacyeTa KOHLLEHTPALMOHHbIX NPeaenoB pacnpocTpaHeHUA NAaMeHN ANA CMEeCeN roproumnx BeLecTs
npw HayanbHol Temnepatype 25 °C

|\/|eTOLI| npeaHasHavdyeH anAa Bewecrts, He BCTynakwoWnx mexkxagy cobomn B XUMUYECKYHO peaKUunto npu Haya/ibHOM
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Temnepatype. B UMCNO KOMMOHEHTOB CMECU MOMKET BXOAUTb MOEKYNAPHbIA BOA0POA, 06beMHas KOHLEHTpaLumsa
KOTOPOro He A0KHa NpeBblwaTh 75% OT CyMMbl FOPHOYMX KOMMOHEHTOB CMeCU. Heroptounmm KOMNoHEeHTamMmM cmecu
ABNAOTCA AMOKCUA Yyrnepoaa, a3oT M BOASHOM nap. B 4ynC/10 KOMNOHEHTOB CMECK He BXOAMUT KUCA0pOoa.

Huwknnin @ (sepxHuin @:) npepen pacnpocTpaHeHMA NAaMeHVW ONA CMeCH roproumx Belects B % 06.
BbIYMCAAIOT NO dopmyne

n

9.0 . =an¢>k 1Y (ole,,), @)

k=1 k=1
roe Pk - KoHueHTpauwsa k-ro roproyero KOMnoHeHTa cmeck, % 06.;

Dr, - HUKHWI MK BepXHWIL Npeaen ana BUHapHOW cMmeck k-ro roproyero KOMNOHEeHTa ¢ BO3ayxoMm, % 06.;

N - 4YUCNO ropPHYNX KOMIMOHEHTOB CMECH.

Ecnv npepen ( Pr, ) Kakoro-nMbo KOMMNOHEHTa CMeCH HeM3BECTEH, er0 BbIYMCAAIOT, KaK yKas3aHo B n. 1.

3. MeTogbl pacyeTa npenenos pPacnpocTpaHeHUs NAAaMeHM A8 CMECE FOpPoYMX BELLECTB C HEFOPOUYMMM MpU
BbIMYCKe MX B BO34YX 4/1A Haya/ibHOM TemnepaTypbl 25 °C

[aHHble MeToAbl pacyeTa NPUMEHSAIOTCSA B TOM C/ly4Yae, eC/iv KOMMOHEHTbI CMECK He BCTynatoT mexay coboit B
XMMUYECKYIO PeakuMio MpW HayasibHOM TemnepaType, HEeroptoYyMmy KOMMOHEHTAMM CMECU SABASKOTCA AMOKCUA,
yrnepoga, a3oT M BOAAHOW nap. B 4Mcio ropoymx KOMMNOHEHTOB CMECU MOXKET BXOAUTb MONEKYAAPHbIA BOA0POL4,
06beMHan KOHLUEHTpaLUUsa KOTOPOTro He A0/1XKHa NpeBbIwaTth 75%. B 44CN10 KOMMOHEHTOB CMECK HE BXOAUT KUCI0POA.

3.1. HMKHMI KOHLEHTPaLMOHHbIN Npeaen pacnpoctpaHeHus naamenn ana cmecn ( Py ) 8 % 06. BbiuMcaAoT No
dopmyne

Q. =100/(1+ v, ) , (48)

rae Vs - uncno moneii Bosayxa, npuxoasiieeca Ha 1 Moab MCXOAHOM cMecK, onpeaensaioT no Gpopmyne

v,=Y.0lp, -001>0+> 0C | @
k=1

k=1 j=1
rae ., - HWKHWIE Npeaen pacnpocTpaHeHna naameHn k-ro roployero KOMNoHeHTa, % 06.;
®; - KOHUEHTPaLMA j-TO HEroploYero KOMNoHeHTa, % 06.;

Cj - KOG PULMEHT j-ro HEropOYero KOMNOHEHTA;

m - YACNO HEToOpPHYNX KOMIMOHEHTOB CMECH.

3HauyeHuA KoapPpuumeHTa Cj npueeaeHbl B Tabs. 25.
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Tabnuua 25

Heroptoumii KOMNOHEHT cmecu G
Asot 0,988
BoasHo nap 1,247
Anokeng yrnepoga 1,590

3.2. BepxHuii npeaen pacnpoctpaHeHus nnamenu ana cmeck ( Py ) 8 % 06. BblumcasioT no dopmyne

®, = Z%"‘Z("j / Zﬂszq)f , (50)
k=1 -1

k1 @s 1 P

roe P, - BepxHuit npeaen pacnpocTpaHeHMa NnameHun Ana GUHapHOM cmecn k-ro roproyero KOMNOHeHTa ¢
BO34yxom, % 06.;

!

?:.

i BerHMﬁ yCﬂOBHbIVI npeaen pacnpocrtpaHeHUA naameHun j-I'O Heropro4yero KOMNoOHeHTa, BbIYMCNAEMDbI

[ON15 KaXA0ro Heroptoyero KOMMNoHeHTa no popmyne

' Py

¢Bj: n n
1-3 Py P |(1-k,) BV
Z‘%k Z‘(pﬂk (1=K.)

rae P - MMHUManbHaA GpAermaTM3MpPYOLLAA KOHLLEHTPALMA HEroOpIOYEro KOMMNOHeHTa, % 06.;

K@ - KoapPULUMeHT dnermaTnsaunm.

MuHUManbHylo drermaTusmpytollyto KoHueHTpaumio (Pp) Kaxaoro Heroprouero KomnoHeHTa B % 06.
BblYMCAAIOT Mo popmyne

|
h{AH +h; +> him,
j=1

— , (52)
h! -1+ 21 him,
j=

@, =100

!

rage hf - KOQd)d)VIU,MeHT TennoTbl O6pa3OBaHMﬂ CMEeCH roproymx KOMMNOHEHTOB B I'a3006pa3HOM COCTOAHUMN,
-1

Mmonw - Ko™

’

h! n

v, o - cBOBOAHbIE UNeHbl;

’ 4
hj , hj - K03 OULMEHTbI aTOMOB U CTPYKTYPHbIX FPYMM roOpoUYMX KOMMOHEHTOB (MX 3HaYeHMA NPUBEAEHbI B
Tabn. 26);

mJ -4YMCNno atomos j-FO BMAa B CMeCU roprovynx KOMNOHEHTOB.

N2
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Tabnuua 26

KoadpuiiseHThI 3Hayenue KoapGHUHEHTA NpH pa3baBieHHH CMeECH
h',, h, a30TOM BOISHEIM 1APOM IMOKCHIOM YTJAepoia

hf' 0,865 102 0,802 102 0,736- 102
hy, 1,256 0,780 0,584
h 2,528 1,651 1,292
hy, 0,759 0,527 0,427
hg 0,197 0,446 0,570
hy, —0,151 —0,147 —0,133
heoe 1,500 1,500 1,500
h; 2,800 2,236 2,020
he 5,946 5,000 4,642
hy 1,486 1,250 1,160
hS —2,973 —2,500 —2,321
hg 0 0 0
"o 0 0 0

o -1
Ona cmecu roptoumx KOMNOHEHTOB BeJINYMHDI AH ¢ 8 KJowc - monb mj BbIYMCNAIOT NO dopmynam

AH;

(ZAH ;kgokjlzwk , (53)

k=1 k=1
m; = (zmjk¢kjlz¢k , (54)
k=L k=L

roe AH fk - CTaHAAPTHasA TenaoTa obpas3oBaHuA k-ro roproyero KOMMOHEHTa B ra3o0bpa3HOM COCTOSIHUM,

K/{o#c - Momfl;

mjk -4uncno j-X daTOMOB B MOJieKye k-ro ropro4ero KOMNoHeHTa.

Ecau cpean roproyYmx KOMMOHEHTOB CMeCU OTCYTCTBYIOT MOﬂEKynﬂprlﬁ BO4OPO4, MOHOOKCKA yrnepoda u

YKCYCHan KMUCNOTa, TO 3HaYyeHne KoadpouumeHTa dpaermatnsaumm K@ 6epyT 13 Tabn. 27. B npoTMBHOM Cnyyae Kq)
BblUMCAAIOT No dopmye (55) c Mcnonb3oBaHUEM AaHHbIX Tabna. 27

Ky = 2.0 /Zz—k, (55)
k=1 k=1 TN,

K

roe by - K03¢¢MLI,MGHT ¢ﬂerMaTM3aLI,VIVI k-ro ropro4yero KOMNOHeHTa AaHHbIM d)ﬂerMaTMBaTOpON\.
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Ko npy dpnermatmsaumm

®nermatusatop OpraHM4ecKnx MOJIEKYNAPHOTO MOHOOKCMAA
BeLecTs BOJOpOAa yrnepopga
AsoT 0,100 0,003 0,020
Onokecng yrnepoga 0,190 0,018 0,096
BoasHo nap 0,160 0,003 -

4. MeTop, pacyeTa Npesenos pacnpocTpaHeHUs NAaMmeHn NPK NOBbILWEHHbIX TeMnepaTypax

Tabnuua 27

Mpu TemnepaTtypax (t) B AgnanasoHe o1 25 A0 150 °C HuKHMi ( Pt ) v BepxHuii ( Pet ) npeaensl pacnpoctpaHeHma
nnameHun B % 06. BbIUMCAAIOT NO popmynam

Pt = Prizs (1— ﬁJ ; (56)

Ha caunT

113


https://tk-expert.ru/

MNpunoxeHune 5
(pekomenayemoe)

KOHCTPYKLMA PACNbIIMTENA ANCNEPCHbIX BELLLEECTB NMPW OMNPEAE/EHUN MOKA3ATENEN B3PbIBA
NbIJIEBO3AYLLHbIX CMECEN

Pacnbinntenb cocTtout n3 KoHyca 1 n poprkamepsbl (4ept. 22). KoHyc ¢ yrnom pacteopa 30° oaHOBpeMEHHO
CNY>KUT BEPXHEN KPbILWKON peaKkumMoHHoro cocyaa anameTtpom (105 +/- 5) mm. dopkamepa cocTouT M3 Kopnyca 4 u
[AOHbIWKa 5, obpasylowmx BHyTpeHHIoW chepy avametpom (40 +/- 1) mm. Obpasel, mcciegyemoro BeLlecTsa,
NOMELLLEHHbIN HA AOHbIWKO popKamepbl, B3BUXPMBAETCA NPU KPAaTKOBPEMEHHOM MOgayYe CKATOro Bo3gyxa U yepes
naTpyboK 3, coegMHEHHbI C KOHYCOM PacnblANTENss HAKUAHOW rainkon 2, yBNeKaeTca B peakLMOHHbIN cocyA.

s

N

Q

q

[

:l

\:|
Simeia s

N, L

/ y
h=I1=150+0,5

1 - KoHyc; 2 - ralika HakugHas; 3 - naTpy6ok;
4 - kopnyc popKamepbl; 5 - AOHbILIKO

Yepr. 22

N Ha calT 114


https://tk-expert.ru/

MpunoxeHune 6
(pekomenayemoe)

METO/bl PACHETA TEMIMEPATYPHbIX NPEAENOB PACIMPOCTPAHEHNA NJTAMEHU

1. Pacyet TeMnepaTtypHbIX npeaenoB pacnpocTpaHeHnAa naameHn NHAnBNAOyaabHbIX )'KMAKOCTEﬁ

1.1. Echmn n3BecTHa 3aBUCMMOCTb AaBJIEHMA HACbIWEHHOMO Napa OT TEMMNepPaTypPbl, TO 3HAYEHME HUNKHEFO UM

BEPXHEro TemnepaTypHOro npegesia pPacnpocTpaHeHUa MNAaMeHu (tn) B °C BbIMMCAAIOT NO COOTBETCTBYHOLLEMY

3HAYEHMI0 KOHLIEHTPALMOHHOrOo npeaena pacnpoctpaHeHnsa naamenn ( P ) no popmyne

t, = ° -
" A-lg(g,p,-0,01) "8

roe A, B, CA - KOHCTaHTbl ypaBHeHMA AHTyaHa;
Po - atmocdepHoe pasnenue, kMa.

3HauveHue ¢n MOXKeT 6bITb PacCY4NTaHO NO MmeTo4aM, npunBeaeHHbIM B anI’IO)KEHMM 4, nOFPELLIHOCTb pacyeTa

no ¢opmyne (58) onpeaenserca norpewHocTbio pacyeta Py .

1.2. Echv Hen3BeCTHA 3aBUCUMOCTb AaBAEHUA HACbILWEHHOIo napa oT TemnepaTypbl, TO ANA BeELWEeCTB, COCTOALMNX

n3 atomos C, H, O, N 3HaueHue HMXKHEero nnu BepxHero TemnepaTypHOro npeaena (tH ) BbIMMCAAOT No dopmyie

n
tn = aO +a1tKMH +Zajll ’ (59)
j=2

roe Ao - pasmepHblit KOapdULMEHT, pasBHbIN MUHYC 62,46 °C ana HUKHero n muHyc 41,43 °C ana sepxHero
npenenos;

a4, - bespasmepHbIit KO3bPULMEHT, paBHbIit 0,655 aaa HUxKHero n 0,723 AN BEPXHEro Npeaenos;

A - smnupurueckre KO3GOULMEHTbI, XaPaKTEPU3YIOLLME BKIAZ, j-X CTPYKTYPHbIX FPYNM, NpUBeaeHbl B Tab1. 28.

Tabnunua 28
Bun cTpyktypHOit G C Bua crtpykrypHoit ap C
FPYIIIBI / ' 199D 418383 P P

c-C —0,909 —1,158 C—N —2,14 0,096
C=C —2,66 —4,64 N—H 6,53 6,152
C—H —0,009 0,570 O—H 19,75 17,80

C-0 0,110 1,267 —4,40 —4,60

C=0 5,57 5,86

CpeaHeKkBagpaTnyeckoe OTKAOHeHue pacyeTa no popmyne (59) coctasnset 9 °C.

1.3. Ecnn HeusBecTHa TemnepaTypa KWUMeHWa UcCaedyemoro BELecTBa MpyM HOPMaAbHOM aTMocdepHom

[ABNEHUN, TO 3HAYEHME HWMKHEro TemnepaTypHOro npegena pPacnpocTpaHeHWa NAaMeHu (tH) BbIYNCAAOT MO
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dopmyne
t.=1..-C, (60
roe thn - 3KCNepUMEeHTa/IbHOe 3HaYeHMe TemnepaTypbl BCbIWwKMK, °C;
C - KOHCTaHTa, paBHas 2 °C, ecan gna pacyeTta UCNOJb3YIOT 3HaYeHne thn B 3aKpbITOM TUrN1e, U paBHas 8 °C,
€c/n ANA pacyeTa MCMNo/b3YoT 3HaYeHne thn B OTKPbITOM TUINE.

CpeaHeKkBagpaTMyeckan NorpeLHocTb pacyeTa no ¢opmyne (60) He npesbiwaeT 12 °C.

2. Pacyet TemnepaTypHbIX NpeaenoB PacnpoCTPaHEHUs MAAMEHUN A/1A CMECEN KUAKOCTeN, NpeacTaBAAoLIMX
coboli pacteopbl

2.1. Ecnn nssectHa 3aBUCMMOCTb AaBAEHMNA HACbILWEHHOTo napa oT TemnepaTtypbl 4NA KaXXg0ro 3 KOMNOHEHTOB

CMecH, To TemnepaTypHbIi Npeaen pacnpocTpaHeHna NaameHn ans cMecu (tn,CM ) B °C BbluMCAAOT NO dopmyne
k
q __
Z%Xilo =1, (61)
i-1

roe k - YUncno KOMMNOHEHTOB CMecH;
Vi - KO3OPUUMEHT aKTUBHOCTU i-rO KOMMOHEHTa;

Xi - MONbHbIE 40U i-TO KOMMNOHEHTA B )KM,D,KOVI ¢a3e;

a, _B(9.,-6) ®, =t .. +C,, 0=t +C,
®CM®i ’ ' I '

Bi , C:,’Ai - KOHCTaHTbl YpaBHEHUA AHTyaHa ONA i-TO KOMNOHEHTa;

t

I1

. - TemnepaTypHbIli Npeaen pacnpocTpaHeHna NaameHu i-ro KomnoHeHTa, °C.

CpepHeKkBagpaTUyecKasa NorpewwHocTb pacyeTa coctasaset 10 °C gna HMKHEro TemnepaTypHoOro npegena v He
npesbiwaeT 20 °C gnAa BepxHero npeaena.

2.2. Echn HeusBeCcTHa 3aBUCMMOCTb OaBJE€HMA HACLIWEHHOro napa OT TemnepaTtypbl XOTA 6bl Aana ogHoro

KOMMOHEHTA CMECW, TO HUXKHWI TemnepaTypHblA Npeaen pPacnpoCcTpaHeHUs MNAaMeHU Aaa CMecu (tH.CM) B °C
BbluMCAAIOT No dopmyne

AH A

, H
. ucrn; _ nem; =1
Z_: "R (t, +273) R(t,..+273)|

. -1
roe AHmcni - MO/IbHAA TeN0Ta UCNAPEHUA i-TO KOMMNOHEHTA, K,HJI‘C * MOJb

t

1, - HAXKHUIA TemnepaTypHbIi Npegen pacnpocTpaHeHua NaameHu i-ro KomnoHeHTa, °C.

3HauyeHune AH v, /R MOKET bbITb ONpeaeneHo No UHTEPNONALMOHHOM dopmyne (38).
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CpepgHeKBagpaTnyecKkan NorpeLwHocTb pacyeTa no popmyne (62) cocrasnsaet 10 °C.

3. PacyeTt HUXKHEro TemnepaTypHoro npeaena pacnpocTpaHeHUa NaameHn a8 CMecein roproyYmx U HeroproUumnx
Kuakocrten

Ecnm cmecb KuaKocTel npeacraBnseT cobol pacTBoOp, TO, MCNOAb3yA M3BECTHYIO 3aBUCUMMOCTb OaB/EHUS
HacbIWEHHbIX MapoB OT TemMnepaTypbl A/ KaXKAOoro HEeropryero KOMMOHEHTA, MOMKHO pPaccymTaTb HUMKHUM

TEeMMepaTypHbIl Npeaen pacnpocTpaHeHus NaameHu gaa CMecu (TH.cM ) B rpagycax KenbBuHa no ¢popmyne

k 1 1 L 1 1
X exp| AH ———1|= ) X.exp| AH — | |=1
; 1 p WCII; -I-Hi TH'CM JZ:]; ] p ucH; -I-Hi TH_CM ’ (63)

roe Xi ’ Xj - MONbHbIE J0NN i-TO roproyero n j-I'O Heropr4yero KOMNOHEHTOB B )KM,CI,KOVI ¢a3e;

AHmcni, AHmcnj - MOJIbHAA TeNnA0Ta wuUcnapeHunA i-ro roprovyero m j-I'O Heropro4yero KOMMOHEHTa,

Ko - Momfl;

T, - vnnin TemnepaTypHbIii Npeaen pacnpocTpaHeHMsa NaaMeHu i-ro roployero KOMMNoHeHTa, K;

THJ. - YCNOBHbIWA HUXKHUI TemnepaTypHbIN Npegen pacnpocTpaHeHMaA NAameHu j-ro HeroptoYero KOMMNoHeHTa

BblYUCAAIOT Mo opmyne

B
Ty = A—Ig[ Po /(;/—1)]

—Cy+273 (ga)

rae A, B, C:A - KOHCTaHTbl YpaBHeHMA AHTYyaHa ANA AaHHOMO Heroproyero KOMMNOHEeHTa;

Po - atmocdepHoe gasnerue, KMa;

V- napameTp, XapakTepusylowun dnermaTvsuvpytowee WAM UHTMBMpPYlOLLee BAUSHUME HEroployero

KOMMOHEeHTa B NapoBoi ¢ase. 3HayeHun v ANna Hanbonee pacnpocTpaHeHHbIX HEropHYMX KOMNOHEHTOB NpPUBeAEHbI
B Tabn. 29.

Tabnuua 29
HanmeHoBaHwWe BelecTBa 4
Boaa 1,23
TeTpaxnopmeTtaH 4,80
1,1,2-TpudTopTpuxaopaTtaH 5,60
1,2-OnbpomTeTpadTopaTaH 21,30

CpenHeKkBaapaTMYeCcKasa NOrpewHoCTb pacyeTta coctasadet 10 °C.
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MpunoxkeHune 7
(pekomenayemoe)

METO/bl 3KCNEPUMEHTA/IbHOIO OMNPEAENEHUA HOPMAJIbHOW CKOPOCTW PACNPOCTPAHEHUA
MNAAMEHW B TA30- M NAPOBO34YLIHbIX CMECAX

1. MeTog onTUMM3aUMKN, NPUMEHSAEMbIA A15 ONpefesieHNss HOPMa/ibHOM CKOPOCTM B LUMPOKOM AnanasoHe
OAaBNEHUN 1 TemnepaTyp

1.1. AnnapaTtypa

Cxema YCTaHOBKU ONA onpeaeneHna Hopmaanon CKOPOCTH PaCnpoCTpaHeEHUA N1aMeHN NpuBegeHaA Ha 4epT.

¢ 5 ¢
12 3
o ava ;

23.

7
8
' g
< 0
18/ 15/ !

g Ny

17
18
il

1 - peaKUMOHHBIM cocyf; 2 - SNEKTPOAbI 3aXKMTraHUA;
3 - TepmocTaT; 4 - IMHUA NoAaumn roproYero;
5 - AinHMA nogauun okmncanTens;
6 - NMHMA Nogaun paermaTnsaTopa;
7 - usmepuTenb gasneHus; 8 - K1anaHbl;
9 - pTyTHbIV MaHomeTp; 10 - BaKyyMHbI Hacoc;

11 - ra3oBbIli cMecuTenNb; 12 - ycUANTeNn TUPUCTOPHbIE;
13 - perynatopbl Temnepatypbl; 14 - saneKTpoHarpesaTenu;
15, 24 - Tepmo3niekTpu4eckune npeobpasosartenu;

16 - paTumK pasneHus;

17 - pernctpaTop AMHaMUYECKOro AaBneHus;

18 - nynbT ynpasaeHusa; 19 - 3axuratoLLee ycTpoicTBo;
20 - ycnnutenn; 21 - cMOTPOBbIE OKHa;

22 - CKOPOCTHAA KMHOKamepa; 23 - uameputenb TemnepaTypsl

Yepr. 23

1.1.1. PeaKUMOHHbIN cheprnyeckmnii cocys BMeCcTMmocTbio 10 4m3, MMeIoLMin CMOTPOBOE OKHO A/1A PerncTpaumnm
npouecca pacnpocTpaHeHMsa naameHu. PeakuMOHHbIN cocys cHab)KeH AaTYMKOM AaBNEHUMA U COefMHEH yepes
KNanaHbl C MAaHOMETPOM, BaKyYMHbIM HAaCOCOM, CUCTEMOWM Nogaym n cbpoca rasos 1 napos. B ueHTpe chepmueckoit
nonoctTu cocyga chopmMmMpoBaH PaspAgHbIA NPOMEKYTOK. [NA NOBbILEHUA TOYHOCTU PErncTpaummn aBneHusa Ha
Ha4YaNbHOW CTaZMKN Pa3BUTUA NPOLLECCa PEKOMEHAYETCA MCNOb30BaTb BTOPOWN AATYMK AaBAEHMUA.
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MpumeyaHune. JJonyckaeTca NPUMEHSTb chepuyeckme peakLMoHHble CoCcyabl BMECTUMOCTbIO OT 3 A0 25 am3.

1.1.2. CmecuTenb rasoBblit 18 NPUrOTOBAEHMA FOMOTreHHOM ra3onapoBo CMecH NpPu NOBbILLEHHOM AaBAEHUN
no3BoNAEeT MNPOBOAWUTb MNOAPAL HECKONbKO 3KCMNEPUMEHTOB B PEAKUMOHHOM COCyAe CO CMECbl 33[aHHOM
KOHLEeHTpauuu.

1.1.3. JaTymnK faBaeHua goaxkeH obecneymBaTtb PErMCTPALLMIO ObICTPOM3MEHAIOLLErOCA AABAEHNS B YaCTOTHOM
AvanasoHe ot 0 go 1500 'y 1 MmeTb BepXHWUI Npeaen uamepeHus He meHee 4yem B 10 pa3 6osiblie Ha4ya/bHOrO
OaBneHuA B cocyae.

MpumeyaHue. Mpu HEOBXOAMMOCTM CUCTEMY WM3MEPEHUA AaBAEeHUs TapupyloT Aanbo nogaveil Bosgyxa B
pPeaKLUMOHHbIM cocya, Mbo Ha cneumanbHO NpesHa3sHaYeHHOM ANs 3TOro npecce.

1.1.4. B KayecTBe UCTOYHMKA 3aXKUTAaHMA UCNONb3YIOT SNEKTPUYECKYIO UCKPY C 3Hepruel He 6onee 0,1 [k u
AUTENbHOCTbIO He Bonee 3 mc. PaccTosHMe mexay KOHYcoObpasHbIMM KOHLLAMWM 31EKTPOA0B He bonee 2,5 mm.
OnameTp anekTpoaos He 6onee 3 Mm.

1.1.5. Tepmowkad, obecneymBaloWMn HarpeB pPeakUMOHHOro cocyda, UCnapuTena W CBA3bIBAIOWMX KX
NMHEBMOJIMHUI A0 HEObX0AMMOMN TeMMepaTypbl C PaBHOMEPHOCTbIO He meHee 5%.

1.1.6. Pernuctpatop AMHAaMMYECKOro AaB/ieHUs A0KeH obecrneynBaTb HEMPEPbIBHYO UAM AUCKPETHYIO 3anNuch
M3MEHEeHUA BO BPeMeHU AaB/leHUA BHYTPU COCyAa B npouecce ropeHna. 3a Hayano oTcyeTa BpeMeHU NPUHUMALOT
MOMEHT cpabaTbiBaHMA UCTOYHMKA 3aXKUTaHUA.

1.1.7. MaHomeTpbl 414 U3MepeHUA CTaTUYEeCKOro AaBNeHna B cocyae, NMHEBMOIMHUAX, UcnapuTtene u rasosom
CMecuTenie C NOrpelwHoCcTblo n3mepeHma He bonee 0,133 kMa npu gasneHun go 100 kMa u He 6onee 0,25% - npu
AasneHumn bonee 100 kNa.

1.1.8. BakyyMmHbIit Hacoc, obecneynBatoLLnii OCTaTOYHOE AaBNEHNE B peakuMoHHOM cocyae He bonee 0,266 Kla.

1.1.9. KnanaHbl U MHEBMOJIMHUM, BbIAEPXKUBAIOLLME AaBJeHMEe B3pbiBa U obecneymBatlollne BO3MOMKHOCTb
BaKyyMMPOBaHUA cocyaa.

1.1.10. NyAnbT ynpaeneHns, o6ecneunBatoliMii CUHXPOHM3AUMIO MOMEHTA 3aXKUraHWA CMeCcn C permcrpaumei
npoLecca pacnpocTpaHeHna NJaMeHn C NOMOLLLbIO CKOPOCTHOW KMHOKaMepbl.

1.2. MNpoBeaeHne ucnbiTaHUM

1.2.1. PeaKUMOHHbIM cocya NPOBEPAIOT HAa FePMETUYHOCTb. F[epMEeTUYHOCTb COCyAa A0/1KHA ObITb TaKoM, YTOObI
npu OCTaTOYHOM AaB/ieHUM He 6osee 1 KlMa nameHeHne gasneHua 3a 10 mmH He npesbicuao 0,133 KMa.

1.2.2. NMpuroTaBAMBalOT B PEAKLMOHHOM COCy e ropoYyio CMeCh. 1A Yero BaKyyMMpyrT COCya, A0 OCTAaTOYHOIO
AasneHun He bonee 0,266 KlMa, 3aTem NooYepeaHO NOAAOT B HEFO KOMMOHEHTbI CMECU MO NapLUaibHbIM AaBAEHUAM
WM Ta30BYHO CMECb M3 CMECUTENA, T4,e OHa NPeaBapUTENbHO NOABEPraeTcA KOHBEKTUBHOMY NepemMeLlMBaHMNIO.

1.2.3. Mpn HeobXx0a4MMOCTU COCYA, U UCMAPUTENb HAarPeBatoT 4,0 TeMNEPaTYPbl UCNbITAHWUIA, 419 YETO UCMONb3YIOT
TepMoLLKad 1 yCTPOMCTBA aBTOMATUYECKOr0 peryiMpoBaHus Temnepatypsbl. [LonycKkaeTcs HarpeBaTb UCXOA4HYHO CMeCh
[0 TemnepaTypbl, He NpeBblllatoLLein 55% oT TemnepaTtypbl CAaMOBOCMIAMEHEHNS.

B peakuMoHHOM cocyae co3aatoT Tpebyemoe Ans UCnbiTaHUM AaBEeHME TOpoYelt CMeCH.

1.2.4. 3aKpbIBatoOT BCE KAanaHbl YCTAHOBKM U C NyAbTa YNpaBieHUA UHULMUPYIOT 3aXnraHme CMecu B cocyae.
MomeHT cpabaTbiBaHMA 3aXKMUratoLLEro yCTPOMCTBA U U3MEHEHWe AaBAeHNA B COCyAe 3anuCbiBalOTCA PErMcTpaTopom
AVHammu4yeckoro aasneHus. Mpm HeobXo4MMOCTM NUCMOb3YIOT CKOPOCTHYIO KMHOKamMepy A8 perncrpaumm npouecca
pacnpocTpaHeHua NiameHmu.

1.2.5. UcnbiTaHne npun 3a4aHHbIX 3HAYEHNAX HAYa/IbHOIo AaB/ieHUA, TeMNeEpPaTypbl U KOHUEHTPaUUn cmecu
NOBTOPAKOT HE MEHee TpeX pas3.

Kaayto akcneprmeHTaNbHYI0 3aBUCMMOCTb U3MEHEHWA AaBNeHUA BO BpemeHn o6pabaTbiBaloT B COOTBETCTBUM
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cl.3.

1.2.6. MNocne Kaxaoro UCnbiTaHUA PeaKLUMOHHbIA COCYy[ BaKyyMUPYIOT U NPOAYBatoT BO34YyXOM HE MEHee Tpex
pas. MNpn HaAnYKMM KOHAEHCATa COocya MPOMbIBAIOT.

1.2.7. C uenvto onpegeneHna MakCMmaabHOro 3Ha4yeHuUA HOpMaanOﬁ CKOPOCTKU pacnpocCTpaHeHnA n1aMeHn
Ana nccneagyemoro sewectsa npu 3agaHHbIX 3Ha4YeHUAX Ha4a/IbHOTO A aBNeHUA U TEMNEPATYPbl NPOBOAAT UCMbITAHUA
CO CmeCAMU Pa3/ZINYHOTIO COCTaBa, 6/11M3K0ro K crexnomeTpuyeckomy.

1.2.8. ins onpefeneHns 3HaYeHNM HOPMaNbHOM CKOPOCTU PACMPOCTPAHEHUA NAAMEHM MO CMECU 3a4aHHOrMO
COCTaBa B WMPOKOM AManasoHe AaB/eHnii 1 TemnepaTyp NPOBOAAT CEPUM UCMbITAHMIA, OTANYAIOLLMECA HAYabHbIM
AaBNeHUEM U/Mnmn TemnepaTypon.

1.3. OueHkKa pesyabTaToB

1.3.1. PacueTHyt0 3aBMCMMOCTb M3MEHEHUA AaB/ieHWA B COCYAEe BO BPEMEHW NOYYaloT MHTErpupoBaHuem
andodepeHUManbHOro ypaBHEHNA maTeMaTUYECKOM MoAenun npoLecca

WL 1 2/3
3z "|1-nxz ™| G
dz _ S (65)
dt i _ v
a 7[}/” 7/u 7b'nu
7
B KOTOPOM
1 1
= _ =1
PN TR
7,1 , (66)
n,=1-
G
_ -1)| 14 _
G=7/b l+7[e 1_7/u(7/b )ﬂ.ﬂfu _I_]/b yu'(67)
% 77 -1 Vo —1

i
rne 7= P/ P' - otHocuTenbHoe pasnenue;

p - TEKyLLEe pacyeTHoe AaBfeHune B cocyae, Kla;

Pi - HauanbHoe JasneHue B cocyae, Kla;
t-Bpems, c

a - paAnyc peakuMOHHOro cocyaa, M;

Yu, 7b - cooTBeTCTBEHHO NOKa3aTesim aamabaT roptoyeit CMecu 1 NPOAYKTOB ropeHus;

m

— _u o
r]u - m - OTHOCUTE/IbHAA MacCcCa roprodyen cmecu B cocyae,

mu - TeKyllee 3Ha4YeHne macchbl roproqeﬁ CMeCH, Kr;

mi - Ha4a/ibHOEe 3Ha4YeHne Maccbl FOpIO‘-IEVI CMECMHU, Kr,
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7Z-e = pe / pi - OTHOCUTE/IbHOE MaKCMMaJ/ibHOE JaB/sieHne B3pbiBa B COCYAE,

pe - MaKCMMa/ibHOE AaB/ieHNE B3pbiBa B COCye NPUN Ha4Ya/ibHOM OaBNEHUN pi , KMa;
o -1

Su - TeKkyuiee 3Ha4eHne HoOpMaJibHOM CKOPOCTUN pacnpoCTpaHeHnAa Nnn1amMeHn, M-C .

Paguyc nnamenu ( 1y ) Bbiumcasior no popmyne

1 \1/3

rnL=(1-n7z " a. (68)

CpaBHeHMe 3KCMepMMEHTasIbHOW M PacYeTHOM 3aBMCUMOCTEM M3MEHEeHMA paguyca MJaameHu OT BpemMeHu
MOXET 6bITb MCMONb30BAHO AN KOHTPOAA MPABUALHOCTU oNpeaeneHna HoPMaabHOM CKOPOCTH.

3aBMCUMOCTb HOpMaﬂbHOﬁ CKOPOCTH OT AaBneHNA n TemnepaTtypbl CMeCU NPUHUMAKOT B BUe
= Ip) (T, /T
Su - Sui ( p p|) (Tu T|) , (69)

-1
roe Sy, - HaYanbHan CKOPOCTb PacnpoCTPaHeHUs NaameHu (MpY HavaibHbIX AaBJAeHUU U TemnepaType), M- C

Tu - TEKylUlee 3Ha4YeHne TemnepaTtypbl CMeCH, K;

Ti - Hauanbhas TemnepaTtypa cmecu B cocyae, K;
n - 6apuyecKknit nokasaTenb;

m - TemnepaTypHbI NOKasaTenb.

B npubauxkeHnn aamnabaTMYECKOro CXaTUA CMeCM W3MEHEeHMe HOPMaJIbHOM CKOPOCTU C  POCTOM
OTHOCUTE/IbHOTO AaBAeHMA ONUCbIBAETCA BblpaXKeHnem

S, = Suiﬂg' (70)

rpe € =| M+N—— | _tepmoKMHeTUYeCKHit noKas3aTenb.
u

Bxoasiume B pacyeTHble dopmynbl napameTpbl Yu, Vb, e onpeaensioT TepMoaMHaMUYECKMM pacdeTom. Mpu
OTCYTCTBMM pacyeTHbIX 3HadeHnt Vb n Ze BbluMCNeHMA MOryT NPOBOAMTLCA B Npubamxernn Vp = Yy, a 3HaueHne
Tle MOXeT BbITb 3aMMCTBOBAHO 13 SKCMEPUMEHTabHbIX AaHHbIX.

PacueTHas 3asucumoctb 7 (t) onpesensaetca ABYMA HEM3BECTHLIMM NapaMeTpamu - Sui né.

1.3.2. U3 3KCHepMMEHTaﬂbHOﬁ 3aNMnCn U3MeHeHUNA gaBNeHNA BO BPpEMEHU BbI6VIpaIOT He MeHee NATU 3HAYEeHUN

Py (tk) , VAOBNETBOPAOLWMNX YCI0BUIO
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111pi S pk(tk) So’gpn; (71)

rae P, - gasnenve, cootsetcTBylOLLEE TOUKE Mepernba KPUBOI U3MEHEHWA AaBNEHUA B3pPblBa OT BPEMEHM,

KMa.

MpumeyaHre. [NA  OUEHKM COOTBETCTBMSA  SHEPIMM  WUCKPbl  YCNOBUAM  WUCMbITAHUA  MUCMOJIb3YIOT

SKCNEePUMEHTA/IbHYIO TOYKY pi (O) , COOTBETCTBYOLLYHO MOMEHTY Cpa6aTbIBaHVIFI 3aXXuraroulero yCTpOﬁCTBa. I'IpM 3TOM
CYUTAKOT, YTO 3SHeprna UCKPbl COOTBETCTBYET YyC/0BUAM UCMNbITaHUA, €C/IM pacyeTHaA 3aBUCUMOCTb U3MeHeHUA

AaBsieHnA, Nnosly4eHHaA B pe3ysibTate oNnTMMn3sauunmn, coenagaet C 3KCI'IEpVIM€HTaIIbHOl7I, BK/1HO4aA TOYRY pi (O) .

1.3.3. ONTMMM3UPYIOT PACYETHYIO 3aBUCUMOCTb USMEHEHWA AABNEHUSA BHYTPU COCYAa NO 3KCNepUMeHTaIbHOM

nyrtem MmMMHUMMHn3aumnm dDYHKLI,MOHa}'Ia (D(@)

2

D(0) = ki[ﬂi t)-7"(t.8)] , 72

S .
ul
roe 0= e | BEKTOp-CToN6EL, HEM3BECTHbIX MapaMeTpPoB.;

5
T (tk) = p(tk)/ Pi - skcnepumenTanbHoe oTHOCUTENbHOE AaBAEHME B MOMEHT BpEeMEHM! t, ;

o —
T (tk!®) - pPac4eTHOe OTHOCUTE/IbHOE [daBseHNne B MOMEHT BpemMeHU tk, nosny4yaemoe 4YUCNeHHbIM

WHTErpupoBaHuem ypaBHeHusa (65);
N - UNCNO TOYEK IKCMEPMMEHTA, MO KOTOPbIM NPOU3BOAAT ONTUMMU3ALMIO.
1.3.3.1. MeToA HENNMHENHbIX OLLEHOK

B AaHHOM MeToae MUHUMM3aLMIO GYHKLMOHaNa (72) Nnpon3BoAAT UTEPATUBHO, NPUYEM

@L+1 =0+ A® ,(73)

rae L - Homep utepaumu. 3Hauenne nonpaskn A® onpesenaoT npu Kaxaoi UTepaLym 13 BbipaxKeHns

A6 =(X*X) " X"Z, (7a)

- |[o7® (., ©,)
roe =~ a~ || - maTpuua pasmepHocTbto 2 X N;

00

v/ T
X - TpaHcnoHuuposaHHaa matpuua X ;

= e . _
Z= H”k -7 (tk , ®L)H - BeKTop-cTos6el, pasmepHocTbio N;

—  —\-1 —
(X X ) - MaTpuua, obpatHaa matpuue X X .

TpaHCNoOHWpPOBaHMeE, NEPeMHOXKeHNEe U obpallleHne MaTpuUL, OCYLLECTBAAIOT MO CTaHAAPTHbIM MpoLeaypam,
nmetowmmces B 6ubnmotekax nognporpamm 3BM.
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MTepaLmoHHBIN NpoLecc NpeKpaLlaeTca Npu BbINONHEHWM YCA0BUA
‘®L+1 - ®L‘ <9, (75)
rae

§=10"(6,+107).

SNnemeHTbl MaTpULbl X onpenenAarTca YAC/IEHHbIM UHTErpupoBaHnem ypaBHeHUA
d (87[} of of (87[)
dt\o®) 00 or\o0
or

C HaYya/NbHbIMM YCNOBUAMN ——=| . B ypasHeHun (76) cumson f ncnonbsosaH gna 0603HaYeHMA NPaBoO YacTu

00|,

=0

ypaBHeHuA (65).

B npouecce BbIMUCAEHUN ONA HAXOXKAEHUA [0BEPUTENbHbIX MHTepBanoB (cm. popmyny (81)) HaMgeHHbIX
napameTpoB NoAy4YatoT MHPOPMaLMOHHYIO MaTpuuy Puwepa

| =S‘2(>?T>?),(77)

2
roe S - Ancnepcuna sKkCnepnMeHTaibHbIX AaHHbIX, BblYMUCnAEMan no d)opmyne

_©(0)

S =
N-K’

(78)

B KOTOPO# N - YNC/I0 SKCMEPUMEHTA/IbHLIX TOYEK, MCMO/b3YEeMbIX MPU ONTUMU3ALUN;
K =2 - yncno napameTpoB, MO KOTOPbIM MPOBOAAT ONTUMM3ALMIO.

1.3.3.2. Mo meTtoay AasuaoHa-Pnetyepa-faysna ntepauMoOHHbIN NpoLecc MUHUMU3aUUK dyHKUMoHana (72)

npoBoaAaT no popmyne (73), B KOTOpoOIA A@L onpegenstoT no dopmyne
AC:)L =-A4H, (@L) g, (@L) , (79)

roe ﬂ’L - [AO/WMHa Wara noucCka, onpeagenaemaa OAHOMeEPHbIM MNOUCKOM B HamnpasaeHWn MUHYC

H.(©.)g.(6.),
H L - CUMMETPUYHAA MATPMLaA, BblYMCAAEMaAs NO YPaBHEHWUIO

A@L—lA@T:l H L—lAg L—lAg iil H L-1
A® A,  AgT H Ag.,

Ho=H_,+ , (80)

CTPEMMUTCA B KOHLE UTEPALIMOHHOIO NPOoLLecca K 06paTHON MaTpULLE HYaCTHbIX MPOM3BOAHbIX BTOPOro NopsaKa
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B(B) - o'D ()
- 8®Ia®1 B TOYKE MUHUMYMaQ;
o0 (0)
— 00,
9,.(®)= _ |l - rpamuent dbyHxumonasia B Touke O);
o0 (0)
00,

oD (0 _.~07°(t,,0 or® (t,,0
3HaYeHue %ﬁbﬂ:g [7[; (tk)—yzp (tk’®)]%ki®)' a %k@)) HaXoAMTCA aHaNOrMyHO

anemeHTam matpuubl X MeToAa HEeSIMHENHbIX OLLEHOK.

MNpeKkpaweHne ntepaLMoOHHOro npouecca NPoOnUCXoamT Npu BbINOJIHEHUK YCAOBUA ®|_,1 _®|_ < 5, roe 5 -

-D
3af,aHHasA TOYHOCTb BbluMcneHus. LlenecoobpasHo 3agaBatb O HEeCKONbKO 6onbwe, yuem 10, roe D - uucno
3Havawmx umdp B NpeacTaBAeHUM C NaaBatoLwen 3anaTto 8B 9BM.

B xoge nocTtpoeHuMAa UTepauMOHHOro npouecca aHalOrMyHO npeablayuemy metoay He/IMHENHbIX OLEHOK

nosy4atoT MHPOPMALMOHHYO MaTpuuy Puwepa I (®) =B (®) .

Ana 060MX U3N0XKEHHBIX Bbille MmeToaoB ,D,OBEpVITG!'IbeIVI MHTEPBAN 3HaYeHUN, onpeagenaembiX B npouecce
ONTUMHU3aUNKN NapameTpoB, BbIYUCNAKOT NpU 3a,El,aHH0171 AOBEpMTEl’IbHOVI BEPOATHOCTH a B COOTBETCTBUU C YCZIOBUEM

(@-éfqé-é)

K

l1-a=Bep <F,(K,N-K)

13 popmyibl

A®, = +[KF, (K,N-K)/b,, ", 81

roe m =1, 2 (MHAeKe 1 cooTBeTCTBYET NapameTpy Sui , MHAeKc 2 - napametpy € );
bmm - M-I AMUaroHaNbHbI 3n1eMeHT MHPOPMaLMOHHON MaTpuubl Pullepa;

Fa (K1 N — K) - Ta6y}'IVIpOBaHHbIe 3Ha4YeHuA Kputepuma Cbmu.lepa.

[ns sKcneprMmeHTa ¢ NopAAKoBbIM HOMepom | nonyyaoT

0 =0'+A0',(82)

e |
roe @ - | - BeKTOp-CTOfl6eL|| HEN3BECTHbLIX MAapPaMeTpPOB;

g

A

@I - cpeaHee 3Ha4YeHune gna i-ro 3KCNEPUMEHTa;
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o\ o
A®' - nosBepuTeNbHbBIN MHTEPBAN.

MpumeyaHne. MeTon NPUMEHMM B YCNOBUAX MpeHebperkeHUs KoHBeKumen. KOHTPosb NpaBUAbHOCTU
onpeaeneHna HOPMAJIbHOM CKOPOCTU pPacnpoOCTPaHEHUA MJaMeHW MeTO4O0M ONTMMM3aLUM OCYLLEeCTBAAT NO
ycnosuto Fr >= 0,11, B kKoTopom umcno Ppyga

2
S

S
Fr=—-
ad ,(83)

-1
roe Ss - BUAMUMaA CKOPOCTb NAaMeHn, mM-C ,

-2
g - YCKOPEHWE CUNbI TAXKECTU, M- C
d - anameTp cocyaa, m.

1.3.4. O6pabatbiBaloT B cooTBeTcTBMM € 1.3.3 cepuio 3KCMEPUMEHTasIbHbIX 3aBUCMMOCTEN M3MEHeHUA
[laBNeHnsA, KOTOPbIe NOYYeHbl MPU OAHMX U TeX e ycnosuax. OueHnBsaloT skcnepumenTtanbHoe ( 95 ) n pacuetHoe (
O, ) cpeiHeKBaApaTM4YeCKoe OTKNOHEHUE 1 MONYYaAIOT 418 KOHKPETHbIX YCI0BUM IKCMEepUMEHTa MCKOMOE 3HaueHue

HEeM3BECTHbIX MapameTpoB ( (:)0) Mo cepum 3KCNepMMEHTOB
) =®i(69 +0'p); (84)

raoe (@ - cpepHee 3HauyeHWe Mo cepuu L akcnepumeHTOB, onpegensemoe no popmyne

2 1<& —
<®>:—Z® ; (85)
L=

0,5

o, = ZL:(<(§>—@')2/(L—1) ; (86)

L 0,5

o, = Z(A@')ZI(L—l) .(87)

1=1

KoHTpO/b NPaBuIbHOCTM UCMOb30BaHMA 4aHHOrO METOAA OCYLLECTBAAOT MO YC/I0BUIO PaBEHCTBAa HOPMasbHOW
CKOPOCTU pacrnpocTpaHeHMsa NaamMeHu B CTEXMOMETPMYECKON W30MpPOonaHoN0-BO3AYLIHOMW CMECU B CTaHAapTHbIX

ycnosuax 3Hadenmio (0,29 +/- 0,02) Mm - C_l .

CxogmMmocTb MeToZa Npu A,0BEPUTENIbHOM BEPOATHOCTN 95% He AonxHa npesbiwatb 10%. Bocnpon3BoanmMmocTtb
MeToAa Npu A0BepUTENbHOM BepoATHOCTM 95% He AonKHa npeBblwaTb 20%.

1.3.5. [na Kaxgon cepum WCNbITaHWA, OTAMYAIOWENCA HavyaNbHbIM AaBAeHWEM W/Wau TemnepaTypow,
(:)o " o
onpeaenaT 3HAYeHUA = _8° B cooTtBeTcTBUM € 1.3.2 - 1.3.4 1 U3MeHeHMe HOPMasIbHOW CKOPOCTM B Npouecce

ropeHusa no ¢opmysne (70). TemnepaTtypa roptoHen CMecu B NPoL,ecce ropeHna M3MeHAETCA No 3aKOHY

71
T, =Tx 7 . (88)
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Ncnonbaya popmynbl (70) u (88), Ha rpaduke Su(p) CTPOAT cepuio n3oTepm. Hanpumep, nepsyro nsotepmy (
Tu = Ti ), MpX ycnoBUKM paBeHCTBa HayaibHOW TemnepaTypbl CMECHM BO BCEX CEPUSX UCMbITaHWM, CTPOAT MO TOYKAM
S;i(pi), rAe pasnuuHble HayanbHble Aasnenus Pi - 3agaHbl, a S; - onpefeneHbl METOAOM ONTUMM3aLMK. [ns
NOCTPOEHUS CaeaylolmX U30Tepm (Tu = COﬂSt) no ¢opmyne (88) onpepenaoT oTHocuTenbHoe aasnenne 7 u

naenenne P =7P;, npu kotopom TemnepaTypa roptoueii cmMecu paBHa BbIGPaHHOMY 3HAYEHMIO T, s cepum
UCMBITAHUI C Pa3IMYHLIMKM HauvanbHbIMKM AaBneHnamun. Onpeaenns s popmynbl (88) sHauenne 77, HaxomaT no

dbopmyne (70) cooTBeTCTBYIOWEE 3HAYEHME HOPMANbHOM CKOPOCTM Sy ANA KaMAoi Cepuu WUCMbITaHWii, T.e. Npu

O,CI,VIHaKOBOﬁ Temnepartype Tu 1 Pa3/INYHbIX OaBNEHUAX .

1.3.6. Ycnosua n pesynbTaTbl UCMbITAHWA PErncTPUPYOT B NpOTOKone, GOpmMa KOTOpPOro npueeseHa B
MpunoxkeHum 1.

1.4. TpeboBaHus 6e30MacHOCTH

PeakuMoOHHbIM cocyn, crefyeT yCTaHaB/AMBaTb B OTAE/IbHOM CNeuvasbHOM MOMELLEHUM C  BbITAXKHOM
BeHTMNAUMEN. MOAroTOBKY M MpoBefeHMe SKChepumeHTa npu AasieHun 6osblue aTMOChEepHOro OCyLLEeCTBASAIOT
OMCTaHUMOHHO. Paboyee mecTo onepaTtopa AO/IKHO yA0BAETBOPATL TpeboBaHUAM anekTpobesonacHoct no FOCT
12.1.019 1 caHUTapHO-TUrMeHnYeckm TpebosaHmam no NOCT 12.1.005.

2. MeToga, Ha4anbHoOro Y4acCTKa, HpMMeHHEMbIVI anaonpegeneHna ognuHOYHbIX 3HaYeHnM Hopmaanoﬁ CKOpoCTHn
pPacnpoCTpaHEHUA N1IaMeEHN

2.1. Annapatypa
OnucaHue yCcTaHOBKKU npuseneHo B 1.1.
2.2. NpoBeaeHne UCNbITaHWUM

UcnbiTaHma npoBoaAaT cornacHo 1.2. [lna perncrpauum npouecca pacnpocTpaHeHUA NaMeHn NPUMEHAT
CKOPOCTHYIO KMHOKamepy. B otanume ot TpeboBaHua 1.2.5 skcnepumeHTabHaA 3aBUCMMOCTb U3MEHEHUA AaB/eHUA
BHYTPM COCYAa BO BPEMEHMU He NOANEXKUT 06paboTke no 1.3.

2.3. OueHKa pesynbtaTos

2.3.1. MNo KnHorpamme pacrnpocTpaHeHmns naaMeHn Ha HayaabHOM ydyacTtke (mo 1/3 paauyca cocyaa), no yray
HaKNOHA NPAMOWM, BblpaKkatlolLen 3aBUCMMOCTb paanyca naameHu OT BPEMEHW, OnpeaenAtT 3HaYeHue BUAMMOWN

CKOPOCTM PacnpoCTpaHeHUs NaameHn Ss.

2.3.2. 3HayeHue KoaddULMEHTa PaCUMPEHNA NPOAYKTOB ropeHus ( Ei ) onpepenaoT MMBO pacyeTHbIM NyTeM
no ¢opmyne

£ Tin
[ _TiMb. , (89)

nnbo no IKCNepmmMmeHTaibHbIM AaHHbIM U3 COOTHOLWIEHNA

E, =0,85p,/ p;, (90)

roe Tb, ’ Ti " Mbi ’ Mi - COOTBETCTBEHHO TeMNepPaATypa N MONEKYNAPHAA MaCCa NPOAYKTOB ropeHna cpasy
nocne 3aKMraHMA u Ha4vaNbHOM roproqeﬁ cmecu.

2.3.3. HopN\aanyro CKOPOCTb pacnpoCTpaHeHNA niamMmeHn npu Ha4yaJibHbIX 3Ha4Y€HUAX LOaBAE€HUA U
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TemnepaTypbl B COCyAe BbIMUCAAT No dopmyne
Sui =S, / Ei .(91)

2.3.4. CXogMMmOCTb MeToZa Npu A0BEPUTENbHON BEPOATHOCTM 95% He A0MKHa npeBbiwaTte 10%.

2.3.5. Bocnpon3BoaMMOCTb MeToZa Npu A0BEPUTENbHOM BEPOATHOCTU 95% He AonXKHa npeBbiwaTb 20%.
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MpunoxkeHue 8
(pekomeHnayemoe)

METO/, SKCMEPUMEHTAJIbBHOIO OMPEAENEHMA MAKCUMAJIbHOTO JAB/IEHUSA B3PbIBA U
MAKCUMAJIbHOM CKOPOCTU HAPACTAHMA OABJIEHMA B3PbIBA FA30- M MAPOBO3AYLLHbIX
CMECEM

1. Annapartypa
OnucaHue ycTaHOBKKU npusegeHo B 1.1 MNMpunoxkeHua 7.
2. NposeaeHWe NUCNbITaHUI

UcnbiTaHma npoBoaAT cornacHo 1.2 MpunoxeHna 7. IKCnepuMeHTaIbHY0 3aBUCUMOCTb U3MEHEHUA AaBAeHNA
BO BpemeHu 06pabaTbiBaloT B COOTBETCTBUM C 3.

3. OueHKa pesynbTaTos

3.1. 3a MaKcumasibHoe JaBieHue B3pbiBa UCC/NeAyemMoi raso- M MapoBO3AYLIHOW CMECU MpU M3BECTHbIX
3HaYeHUAX Haya/NbHOrO OAB/JEHUSA U TemnepaTypbl NPUHUMAIOT Haubosbluee AaBieHME B3pbiBa, MOJyYeHHOEe B
npoLecce UCNbITaHWU NPU Pa3/IMUYHbIX KOHLLEHTPALIMAX FOPHOYEro B CMeCHU.

3.2. 3a MaKCMMa/bHYI0 CKOPOCTb HapacTaHUA AaBieHUs NMPUHUMAOT Hanbosbllee 3HaYeHWe TaHreHca yrna
HAK/IOHa KacaTe/IbHOM K 3KCNepuMeHTaNbHOMN 3aBUCUMOCTU "gaBaeHune - Bpema", noslydeHHoe B MpoLLecce UCMbITaHUI
Npw PasAnYHbIX KOHLEHTPALMAX ropHYero B CMecu.

3.3. YcnosuAa u pesynbTaTbl WUCMbITAaHUA PEruCTpUMpyoT B NpOTOoKoae, $dOpma KOTOpPOro npuBeseHa B
MpunoxkeHum 1.

N Ha calT 128


https://tk-expert.ru/

MNpunoxeHune 9
(obasaTenbHoe)

OMNMNCAHME CTAHOAPTHOTIO OBPA3UA K METOAY OMPEAENEHNA KOPPULIMEHTA
AbIMOOBPA3OBAHNA

MpoBepKy peXkMmoB paboTbl yCTaHOBKM, NPUMEHAEMON AN1A onpeaeneHusa KoadpduumeHTa abimoobpasosBaHms,
OCYLLECTBAAIOT C MOMOLbI0 CTaHAapTHoro obpasua (4ept. 24), BKAwodalowero B ceba N040YKY M3 IMCTOBOM
HepyasewLwen cTaan TOAWMHOM 1 MM, B LEHTPe KOTOpPOW 3akpenneHa UWMANHAPUYECKas eMKOCTb BHYTPEHHUM
AnameTpom 15 mm, BbICOTOM 8 MM U TONLIMHON CTEHKM 2 MM. EMKOCTb HamosiHeHa cmecbio aAnbytundranarta u
ANCMEepCHOro KBapLLeBOro necka (pa3mosioToro KBapLesoro CTekna).

@5
7
#
7
B M1
N
5
4
L
1
S -1 - - -— @
|

1 - necok; 2 - *XMAQKoCTb;
3 - 10404Ka; 4 - UMNNHAPUYECKAA EMKOCTb

YepT. 24

Mepes NpuroToBAeHMEM CTaHAAPTHOro obpasiua NoA0YKY MPOKaNMBaloT npu Temnepatype 750 - 800 °C He
MeHee 5 MUH. Mocne oxnaxaeHua NOJO0YKM A0 KOMHATHOM TemnepaTypbl €e OYMLIADT OT CakM M MPOMBbIBAOT
cnuptom. C NOMOLLbIO [A03UPYIOWLEro YCTpolcTBa (Hanpumep, MeAULMHCKOro LWNpULa) B YUCTYIO CYXYHo
UMAVHAPUYECKYIO €MKOCTb /I0A0YKM HAAMBAIOT OMpedeseHHoe Ko/audectBo AubyTundTtanata, a 3aTem Tyda Ke
HacbinatoT (10,0 +/- 0,1) r kBapueBoro necka. Koandectso anbytundranarta gns pexxunma taenus (0,10 +/- 0,01) r, gna
pexuma ropeHus - (0,20 +/- 0,01) r.
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MpunnoxkeHue 10
(obasaTenbHoe)

ONUCAHUE MAKETA CTAHOAPTHOIO OBPA3UA K METOAY ONPEAENEHUA NHOEKCA
PACIMPOCTPAHEHUA NJTAMEHN

MpoBepKy paboTbl yCTaHOBKM, MPUMEHAEMOW A1Aa onpefeneHWs WHAEeKCa pPacnpoCcTPaHeHUA MAaMeHM,
OCYLLECTBAAIOT C NMOMOLLbIO MaKeTa CTaHZapTHoro obpasua (4epTt. 25), COCTOAWEro M3 MAacTUHbl HEroptoYero

maTepuana - acbocunuta pasmepamm 320 x 140 mm n ToawmHom 20 mm, naoTHocTbio 800 K2 - Mﬁg. B nnacTtuHy Ha
pacctoAaHMM 30 MM Apyr OT Apyra BMOHTMPOBAHbI EMKOCTH, CHabXKeHHbIe LeneBbIMU OTBEPCTUAMM B ONpPeseNeHHbIX
TOYKax MOBEPXHOCTU. B eMKOCTM C NOMOLLbIO LWNPULLA 33/IMBAIOT XMMUYECKU YNCTbIN AN3TaHONAaMUH. B emkocTM N 1 - 7
3anusatoT (2,0 +/- 0,1) cm3, B emkoctn N 8, 9 - (5,0 +/- 0,2) cm3. Mepepq, 3anpaBKoit MakeTa CTaHAAPTHOro obpasua ¢
€ro NOBEPXHOCTU YAANAIOT CaxKy M 06pasel, NPoKanBatoT B TepMoLLKady B TedeHue 14 npun temnepatype (200 +/- 20)
°C.

s

A NN\

1 - Kopnyc; 2 - eMKOCTM 418 roptodeit *KUAKOCTH,
NPOHYMepOBaHHble CBEPXY BHM3; 3 - ropioYas KUAKOCTb

Yepr. 25
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MpunoxkeHue 11
(pekomenayemoe)

METO/, PACYETA MAKCMMA/IbHOTO IABNEHUA B3PbIBA FA30- 1 MAPOBO3AYLLHbIX CMECEN

MeTopg, pacyeTa MaKCMMa/IbHOTO AaB/EHUs B3pbiBa raso- M MapoBO34YLIHbIX CMeCcei pacnpocTpaHAeTcs Ha
BewecTsa, coctoawme us atomos C, H, O, N, S, F, Cl, Br, P, Si.

1. MaKcMManbHoe [aBieHue B3pbiBa Pmax 6e3 yyeTa CTeneHM AMCCOLMALMM NPOAYKTOB ropeHus B Kila
BblYUCAAIOT Mo opmyne

_ pHTan (V)ijx
max THZm,H ,(92)

roe pH - Ha4a/ibHOE gassieHne, Nnpy KOTOPOM HaxoguUTCA MCXOA4HaA CMECDH, KMa;

Tan (V) - aauabaTMyeckana TemnepaTypa ropeHus CTEXMOMETPUYECKOW CMECU roproyero ¢ BO3AyXOM npu
noctosHHom obbeme, K;

Z mjK - CYMMa 4MCcna Mosielt KOHeYHbIX NPOAYKTOB ropeHus;
TH - Temnepartypa ucxoaHom cmecu, K;

Z M;,, - cymma uncna moneit rasoo6pasHbIX UCXOAHBIX BELLECTB.

2. Ecnu ana roproyero BelecTsa HemsBecTHa aamabaTuuyeckas TemnepaTtypa FropeHus CTeXMomeTpuyYecKkown
CMecH, TO ee BbI4MCAAT No hopmye

ZmiH(Hi"—RT"):ijK(H; —RT'),(gg)

o 71
roe Hi - abCcoIOTHAs 3HTaNbNMA FOPIOYEro, KI[otc - MOb ™, Bblumcnsior no dopmyne

H; = AHG 4 M +0.5(MHE +mUHS +mHG 0 HE J+meHS +meHE +moH] (g

° -1
AH f - CTaHAAPTHaA TennoTa 06pa30BaHUA rOPIOYEro BELLECTB], Kowc - monb ;

HC , HH2 ’ Ho2 , HN2 ’ Hs , Hsi, Hp - abcontoTHanA aHTaNbNKNA NPOCTbIX BEW,ECTB N NPOAYKTOB UX TOPEHUA,

3HaYeHUs KOTOpPbIX NpMBeaeHsbl B Taba. 30 - 32;

-1
sz - abCoNOTHAA 3HTANbMNMA raNoreHa, Kot - MOnb ™~ Ecnu B MONEKYe TOpPHOYEero BelLecTBa HECKObKO

raoreHoB, TO Bblpa*keHune mxHx2 3aMEHAT Ha (rnFHF2 + mc1HC12 + rnBrHBr2 + mJ HJZ ),'

-1 -1
R - yHMBepcanbHadA ra3oBad NOCTOAHHaA, ,beC -monv - K ;

o , ~ ~
T°, T' - cootseTcrBeHHO HauanbHas TemnepaTypa MCXO4HOM ropoyeii cMecy 1 TemnepaTypa roperns, K;

!
j - abCcoNOTHbIE 3HTANbNWUN NPOAYKTOB FOPEHUS, 3HAYEHMA KOTOPbLIX MpUBeAeHbl B Tabn. 31 1 32,
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3aava BbluMC/eHUA agnmabaTyeckon TemnepaTypbl FOPeHUA CBOANUTCA K HAXOXKAEHMIO Tako Temnepatypsl (T'),
npw KOTopoW HabatogaeTca paBeHCTBO BHYTPEHHUX SHEPTUIA UCXOAHbIX BELLECTB U MPOAYKTOB UX TOPEHUA.

BewectBo A6contoTHasa sHTanbnma npu 298,15 K, kIxk-monb !
Br, (3kMAKOCTb) -21,159
C (ras) 1108,235
H,0 (kunakocTb) -34,071
P (8., 6enbiin) 719,625
S (pomb.) 298,460
S, (ras) 725,954
Si 906,514
N2 Ha cait

Tabnunua 30

132
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Tabnunua 31

ABCONIOTHBIE IHTAbMMM NPOCTbIX BELLECTB M NPOAYKTOB MX ropeHus, KIx-monb ™

" Bosayx| CO2 co (O)) 0] H20 OH H2 H N2 NO Ar | C(rpadur)

0 0 0 [297,07| O 246,55 0 158,04 | 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 | 100,71 (344,42 | 67,81 | 288,96 | 83,02 |220,60 |300,36 |376,70 | 64,81 |156,66 | 41,54 | 429,85
2200 | 72,76 | 112,82 (351,69 | 75,41 |293,11| 93,41 |227,60|306,99 | 380,86| 71,97 |163,98 | 45,69 | 434,53
2400 | 80,14 | 125,04 (359,01 | 83,10 |297,28|104,14 |234,71|314,03 385,01 | 79,26 |171,35| 49,85 | 439,69
2600 | 86,58 | 137,32 (366,37 | 90,88 |301,44|115,08 | 241,91 | 321,19 |389,16 | 86,57 |178,75| 54,00 | 444,92
2800 | 95,06 | 149,69 (373,77 | 98,74 | 305,61 126,22 249,22 | 328,46 |393,32| 93,91 |186,17 | 58,15 | 450,20
3000 |102,60 (162,10 381,18 106,69 |309,79 | 137,56 | 256,56 | 335,82 | 397,47 | 101,30 | 193,62 | 62,307 | 455,54
3200 (110,17 |174,55|388,64|114,72|313,98 |149,05 | 263,99 | 343,27 | 401,62 | 108,71 | 201,08 | 66,46 | 460,93
3400 |117,77 |187,06|396,10|122,82|318,18 | 160,69 | 271,49 | 350,81 | 405,77 | 116,14 | 208,57 | 70,60 | 466,37
3600 | 125,41 |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|139,22|326,62|184,37 | 286,65 | 366,13 | 414,08 | 131,08 | 223,60 | 78,92 | 477,41
4000 | 140,78 |224,81|418,63|147,51 (330,87 | 196,42 | 294,30 | 373,90 | 418,23 | 138,58 | 231,13 | 83,08 | 483,00




Tabnunua 32

ABCONIOTHBIE SHTaNbMMM NPOCTbIX BELLECTB U NPOAYKTOB UX ropeHus, KIK-monb ™

T,K
HF CFs F2 F HCl Clz cl HBr Brz Br P4010 | P (ras) SO; SiO2

0 0 75,04 |298,14|226,25| 27,32 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 | 10389 | 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 |104,04378,99|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

3. 3HaueHue Z M. 6e3 yueTa cTeneHu amccoumaLmm NPOAYKTOB FOPEHMA BLIMMCAAIOT N0 popMyne
ijK =3,848+m,+m, +m, +0,5(m, +m —m,)+0,25m, (o5

rpe Mo, Mg My My M, M, . yucno atomos yrnepoaa, cepbl, ranonga, BOAOpoaa, asoTa, docdopa B



MOJIEKY/1IE TOPpoYero selecTsa.

3HayeHune ZmiH BblYMCAAIOT No dpopmyne
me =1+4,845 (96)

roe ,B - cTexMomeTpuyeckunii KoaddULMeHT KUCNopoaa, Bbluncasemslin no ¢opmyne (36).

OTHOCUTENbHAA cpeaHAn KBagpaTuyeckasa NorpelHocTb pacyeTa no popmyne (92) coctasnsaet 30%.



MpunnoxkeHune 12
(pekomenayemoe)

METO/bl PACYETA CKOPOCTU HAPACTAHWA AABIEHMA B3PbIBA FA30- U MAPOBO34YLLHbIX
CMECEM

1. MeTog, 3aKNt04aeTca B onpeaesieHNN BEPXHNX rPaHnLL N8 MaKCMMasibHOM U cpefHei CKOPoCTU HapacTaHums
[aB/ieHNA B3PblBa ra3o- M NapoBO3AYLLIHbIX CMecei B chepmnyeckom peakLMOHHOM COCyAe NMOCTOAHHOro o6bema.

BepXHIOI rpaHuLLy AN MaKCUMabHOM CKOPOCTU HapacTaHua Aasnena 8 K11 - ¢ BblumcasioT no dopmyne
(dp/dz) =(3p;S,/a)(7. 1)z, (97)

roe pi - Ha4a/libHOE€ gaBsieHne, KMa;

Sui - HOpManbHaA CKOPOCTb PACMPOCTPAHEHUA MNAAMEHN NMPU HaYaibHbIX AaBNEHUN U TemnepaType, M - C_l,'

a - pagmyc chepryecKkoro peakLMOHHOTO CoCyaa, M;

P
7Z'e - - 6e3pa3mepHoe MaKCMMa/ZibHOE faBJ/ieHUE B3PblBa,
i

pe - MaKcMmasnbHoe abcontoTHoe JaBneHue B3pbiBa, Kla;

Yu - nokasatenb agmabaTbl ANA UCCAeAYEMOit CMecH;

€ . TepMOKMHeTUYeCcKMii noKasaTeNb CTENeHU B 3aBUCMMOCTM HOPMAsbHOM CKOPOCTM PacnpoCTpaHeHUs
nAaMeHun OT AaBAeHna U TemnepaTypbl. Ecnm 3HaueHne € HensBecTHO, ero MPUHUMAIOT paBHbIM 0,4.

. -1
BepXHIOI0 rpaHuLLy ANA cpeaHei CKopoCTM HapacTaHua aasnenna 8 K1[a - ¢~ sblumcnaiot no dopmyne

dp _3pisui(”e_l)7[g/yu+g
dr ) af (7,, 7, €) , (98)

C

roe f(ﬂe, Yus 8) - OyHKUMA oT napametposB e, Yu, €, 3HaueHMA KOTOPOI HaAXOAAT C MOMOLLBIO
HOMOTpPaMM, NPMUBEAEHHbIX HA YepT. 26 n 27.
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3Hauenna e n Yy, HaxoAAT TEPMOAMHAMMYECKMM PacyeToM WM, B CAyyYae HEBO3MOMKHOCTM pacyeTa,
NPUHMUMALIOT PaBHbIMUK cooTBeTCcTBEHHO 9,0 1 1,4.

OTHOCUTeNbHan cpeaHeKBagpaTUYeCcKan NorpelwHocTb pacyeTta no ¢opmynam (97) n (98) He npesbiwaeT 20%.

2. MaKCcMManbHY0 CKOPOCTb HapacTaHMA OaB/IEHMA B3PbiBa ra3o- U NapoBO3AYLIHbIX CMeCcen ANA BeLLecTs,
cocrosawmx us atomos C, H, O, N, S, F, Cl, BbluncasatoT no popmyne

dp 84p,S,
E = VEE ,(99)

roe V - o6bem peakUMoHHOro cocyaa, mM3.

OTHOCUTeNbHaA cpeaHeKBaapaTUYecKan NorpeLlHocTb pacyeTa no popmyne (99) He npesbllaeT 30%.



MpunnoxkeHune 13
(pekomenayemoe)

METO/, 3KCNEPUMEHTA/IBHOIO OMNPEAE/NEHWNA YC/TOBMIA TEM/IOBOIO CAMOBO3IOPAHMA
TBEPAbIX BELLLECTB U MATEPVAJ10B

1. Annapatypa
AnnapaTypa gns onpegeneHna ycioBuiA TENN0BOTO CAMOBO3rOpaHMA BKAOYaET B ceba cneayrolme snemeHTbl.

1.1. TepmocTaT BMeCTMMOCTbIO paboueit Kamepbl He meHee 40 M3 C TEPMOPEryAsaTOPOM, MO3BOAOWMUM
noaAeprKMBaTb NOCTOSHHYIO TemnepaTypy oT 60 go 250 °C c norpelwHocTbio He 6onee 3 °C.

1.2. KOp3MHOYKM M3 KOPPO3MOHHOCTOMKOFO MeTanna Kybuyeckon nam umanHapuyeckoin gopmebl Bbicotoi 35,
50, 70, 100, 140 n 200 mm (no 10 wWIT. KaxKAoro pasmepa) € KpbiWwKamu. Anametp UMANHAPUYECKON KOP3UHOUYKM
[ONKeH BbITb paBeH ee BbicoTe. TONWMHA CTEHKM KOP3UHOYKK - (1,0 +/- 0,1) mm.

1.3. TepmoanekTpuyeckme npeobpasoBatenu (He meHee 3) MaKCMMaNbHbIM AMameTpoM paboyero cnasa He
6onee 0,8 mm.

2. MNoaroTtoBKa K UCMbITaHUIO

2.1. lpoBOAAT TApPUPOBOYHOE WCMbITAaHUE C LLEAbD OnpeneseHrMa MNonpaBKu (AtT) K MOKasaHMaM
TEPMO3/IEKTPUYECKUX npeobpasosaTteneit 2 1 3. [ 3TOro B TEPMOCTAT, Harpetblii 4O 33afaHHOM TemnepaTypsbl,
NMOMELLAOT KOP3MHOYKY C HEropoyYMm BeLLecTBOM (Hanpumep, MNPOKaNeHHbIM MNeckom). YcTaHaBAMBaOT
TepMO3JieKTpuyeckne npeobpasosatenn (4epT. 28) Takum o6pasom, uTobbl paboumnii cnain oAaHoOro
TEPMO3/IEKTPUYECKOrO npeobpasoBaTesia KOHTaKTUPOBan € 06pa3uoM WM pacnosiaraica B ero LeHTpe, BTOPOro -
COMPMKaAcanca ¢ BHELWHEN CTOPOHON KOP3UHOUYKM, TPETbEero - HaxoAauacs Ha pacctosHumM (30 +/- 1) MM OT CTEHKM
KOP3MHOUYKK. Paboure cnau Bcex Tpex TeEPMO3IEKTPUYECKUX Npeobpa3oBaTeneil f40KHbl pacnosaratbCA Ha OAHOM
rOpM30HTa/IbHOM YPOBHE, COOTBETCTBYIOLEM CPeAHEeN NMHUM TepMOoCTaTa.
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1, 2, 3 - pabouune cnau
TEPMO3eKTpUYecknx npeobpasosartenei

Yepr. 28

KOp3MHOYKY C HErOpHOUYMM BELLLECTBOM BblAEPKMBAIOT B TEPMOCTaTE [10 YCTAHOBNEHWNA CTaLMOHAPHOTIO PeXnMma,
Npwn KOTOPOM MOKa3aHMA BCeX TEPMOINEKTPUYECcKnx npeobpasosaTeneli B TeyeHne 10 MUH OCTalOTCA HEM3MEHHbIMM

WM KonebnoTcA C NOCTOAHHOW aMNIUTYA0M OKONO CPeaHMX TeMnepaTyp t , t, , t;. MonpaBKy At suiuncasior no



dopmyne
At, = O’S(tz th3)_t1- (100)

2.2. O6pasubl 4aa WUCMbITAaHUA [O/KHbI XapaKTepu3oBaTb CpefHMe CBOWMCTBA MCCAeAyeMOoro BeliecTsa
(maTepuana). MNpu MchbITaHMM IUCTOBOrO MmaTepuasna ero HabupatoT B CTOMKY, COOTBETCTBYHOLLYIO BHYTPEHHUM
pasmepam KOP3MHOYKM. B o06pasuax MOHONUTHbIX MaTepuanos npeaBapuUTe/IbHO BbICBEP/AMBAOT A0 LEHTpa
oTBepcTme anametpom (7,0 +/- 0,5) mm ona TepmoaneKkTpuyeckoro npeobpasosaTtens.

3. MpoBegeH1e UCNbITaHUM

3.1. 3anonHAT  KOP3WHOYKY  uccregyembiM — 06pasuom.  YCTaHaBAMBAKOT  TEPMO3JIEKTPUYECKME
npeobpasosatenun B cootseTcTBMM C 2.1. KOP3MHOUKY 3aKpbIBAOT KPbILKON U MOMELLAOT €€ B LLEHTP TEPMOCTATa,
HarpeToro [0 3agaHHOM TemnepaTypbl UcnbiTaHus (Hanpumep, 200 °C).

3a Temnepatypy WMCNbITaHUA MNPUHUMAIOT cpeaHeapudMeTUYEeCKoe MOKA3aHUN  TepPMO3EKTPUYECKUX
npeobpasosaTteniein 2 1 3 33 BbIYETOM NOMNPABKU AtT.

3.2. ObpaseLl, BblAepPKMBAIOT B TEPMOCTATE 40 CAaMOBO3rOpaHMA MAWU (NpWU OTCYTCTBMM CAaMOBO3ropaHus) B
TeyeHue BpeMeHMU, yKasaHHoro B Tabn. 33.

Tabnuua 33
BbicoTa KOP3UHOYKHKU, MM npO,CI,OJ'I)-KVITeJ'IbHOCTb NUCNbITaHNA Ha CamMOBO3ropaHue, 4

35 6

50 12
70 24
100 48
140 96
200 192

3a camoBO3ropaHue NPUHUMaIOT NoBbileHne TemnepaTypbl obpasua (Mo NoKasaHMAM TEPMO3EKTPUYECKOTrO
npeobpasosatens 1) go (450 +/- 50) °C.

3.3. Ec/iv npun NnepBOM UCMbITaHNN CaMOBO3ropaHMe He NPOU30LLJIO B TeHeHME BPEMEHM, YKa3aHHOro B Tab. 33,

! (v
TO CleAyIOLLEE UCTIbITAHME C HOBbIM 06pa3sL,oM AaHHOO 06bemMa NPoBoAAT Npu OOJIBIIIEH Temnepatype.

3.4. ECvi npy NepBOM MUCMbITaHMM NPOM30LLI0 CAMOBO3ropaHue, To CaeAyloLLee UCnbiTaHWe C HOBbIM 06pasLLom
AaHHOro o6bema NPoBoOAAT NPU MeHbluel TemnepaType (Hanpumep, Ha 20 °C meHblue).

3.5. UcnbITaHWs NOBTOPSAIOT MPU PA3/UYHBIX TeMMepaTypax ¢ o0bpasLamu JaHHOrO obbema A0 LOCTUMKEHUs
MWHMMa/IbHOW TemnepaTtypbl, NPY KOTOPOI NPOUCXOAMUT CaMOBO3ropaHue, a npu Temnepatype Ha 10 °C meHblue
MWHMMaIbHOW CamMoBO3ropaHue He npoucxoamt. CpegHeapudMeTMyeckoe 3HaUYeHNe 3TUX TemnepaTtyp NPUHMMaIOT
3a TeMnepaTypy CamMoBO3ropaHua obpasua faHHoro obbema.

AHaNoOrMYHble UCNbITAHUS NPOBOAAT C 06pPa3LLaMM UCCAELYEMOTO BELLECTBA B KOP3MHOYKAX 4PYrnMX pasmepos.
4. OueHKa pe3ynbTaToB

4.1. Ha OCHOBaHWWM MOAYYEHHbIX PE3YNbTATOB MWCMbITAHUIA CTPOAT rpaduKM 3aBUCMMOCTM norapudma
TEeMMepaTypbl CAMOBO3ropaHua oT Aorapudma yaenbHON NOBEPXHOCTU U Norapnudma BpeMeHu A0 CaMOoBO3ropaHus



(4epT. 29), KOTOpblE ONUCLIBAKOTCA YPABHEHUAMMU NPAMON TUHUU:
|gtc = Ap +np |gS ; (101)
lgt. =A —-nlg7, (102
roe t - TemnepaTtypa camoBo3ropaHus, °C;

Ap , N, AB , N - koadpduLmeHTbI, onpesensembie No ONbITHBIM AAHHBIM;

T - NpPOAOMKUTENbHOCTb WCMbITaHMA OT MOMEHTa BblpaBHMBAHMA TemnepaTyp obpasla Mccaemyemoro

BelwecTsa U TEPMOCTATa A0 MOMEHTaA CaMOBO3ropaHuna, 4;

-1
S - yAeNbHas NoBepxHOCTb 06pasya, B M, BbluMcasemasn no popmyne

F
S=_
v+ (103)

rae F - nonHas Hapy»KHaa noBepxHocTb o6pasua, m2;

V - o6bem o06pasua, m3.
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5. TpeboBaHus 6e3onacHOCTH

MN3-3a BblAENEHMUA TOKCUYHbIX MPOAYKTOB TEPMUYECKOro Pas/oXeHUs TepmocTaT caedyeT ycTaHaB/AMBaTb B
OTAE/IbHOM MOMELLEHUN C MPUTOYHO-BbITAXKHOW BEHTUAsAUMEN, obecneymBatoLlen KpaTHOCTb obMeHa BO3ayxa He
MeHee BOCbMU. Pabouyee mecTo onepatopa [A0/IKHO YA0BAETBOPATb CAHUTAPHO-TUTMEHMYECKMM TpeboBaHMAM MO
rOCT 12.1.005.



MpunnoxkeHue 14
(pekomenayemoe)

METOZ 3KCNEPUMEHTA/IbHOIO ONPEAENEHNA MUHUMAIBHOW SHEPTUW 3AKUTAHUA
NbIIEBO3AYLLIHbLIX CMECEN

1. Annapatypa

YcTaHOBKa A41A onpeaeneHns MMHMMaAbHOM 3HEPrMM 3aXKUraHWA NblIeBO3AyLWHbIX cMecelt (4epT. 30) BKAtoyaeT
B ceba cnenytoLme 31eMEeHTbI.
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1 - BubpaTop; 2 - pacnblanTenb;
3 - ceTKa; 4 - aneKTpoabl 3aXKUTaHUA;
5 - perynatop mexx3nekTPoHHOro PacCTOAHUA

Yepr. 30

1.1. BubpocmutoBoii pacnblamTtenb Ha base a1eKTPoOMarHMTHOro BubpaTopa oT BubpomaccarkHoro npnbopa BMM-
3 mouwHocTbio 18 BT, obecrneumBalowmini co3gaHue MblieBOro obnaka pPas/NMYHOM KOHUEHTpauuu. U3meHeHue
KOHLLEeHTPaLMK MblIeBO3AYLWHOMW CMeCcU AOCTUFAeTCA PEeryiMpoBKOM HanpA)KeHuAa Ha BMbBpaTope pacnblantens B
AvanasoHe 20 - 240 B. Pacnbinntens cHabeH cutamm ¢ pasmepom adeek 40 n 100 mkm. uameTp CUT A0/KEH BbITb
15 - 20 mm. PaccToaHMe mexay CMTOM pPacnblIUTENA U TOPU30OHTA/IbHOM MIOCKOCTbIO PACMOJIOKEHUA 3/1eKTPOL 0B
OOIKHO PEryiMpoBaTbCA AUCKPETHO C NOTPELIHOCTbIO He 6onee 1 MM U NPUHMMATb 3HaYeHus 5; 10 mm.

1.2. DneKkTpoabl UCKPOBOro MCTOYHMKA 3aXKMUraHWA, NPeACTaBAsIolWME CODOM CTEPKHMN M3 HEPKaBEOLLLEN CTanu
AVameTpom He 6onee 3 MM, AAMHOW He MmeHee 20 MM. DNEKTPOAbl 3aKpenaeHbl FOPM30HTaNIbHO M COOCHO APYr K
Apyry. Yron 3aTo4KM 31€KTPOA0B A0/KeH bbiTb He 6onee 15°, pacCcTosHME MeXAy 3N1eKTPOoLaMM COCTaBASAET 2 - 6 MM
N peryinpyeTcsa AUCKPETHO € Wwarom 1 Mmm 1 norpelHocTtbio +/- 0,1 mm.

1.3. YcTtaHoBKa fo/iKHa obecneunmBaTb MCKPOBOM paspsas C 3amnaceHHOoMN 3Hepruen 10_3 - :I.O_1 Ox (npwm
HeobXoAMMOCTM YKasaHHble npeaesibl MOXHO PaclMpuUTb). YacToTa cnefoBaHUA MCKPOBbLIX Pa3psaoB He A0/KHA
npesbiwaTtb 2 lu. B 610Ke dopmmMpoBaHMA MCKPOBOrO pa3paga WCMNOJb3YHT: UCTOYHUK BbICOKOrO HanpsaXKeHus
NOCTOAHHOrO TOKa C peryanpyemoiMm HanpaxeHnem ot 5 go 12 kB; kmnosonbtmeTp tvna C-196; nsameputens L, C, R
Tvna E7 - 11; KoHaeHcaTopbl BakyymHble Tuna KM 1 - 4 ana 3anacaemoit aHeprmum ot 0 4o 50 MK M AONOAHUTENbHbIE
KoHgeHcaTopbl TMna ®IT-U gna 3anacaemol aHeprum ot 50 go 100 mAK; MHAYKTUBHOCTb, B KayecTBe KOTOpoOM
MCNO/1b30BaHa BbICOKOBO/IbTHAsA 0OMOTKA aBTOMOOU/IbHOM KaTyLLKK 3axKnraHua Tmna 6115; BakyymHbIe BbIK/to4aTENN
T1na BB-16/10. MoHTa BbICOKOBO/IbTHOM LMW A0NMKEH MPOU3BOANTLCA BbICOKOBO/IbTHbIM MPOBOAOM MapKku MMOB,
a CYyMMapHaaA 4/IMHa NpoBO4A He A0/1XKHA NPEeBbIWaTb 2 M.

1.4. MpurogHoCTb YCTaHOBKKU K paboTe nposepstoT no amkonoauto (FTOCT 22226), MUHMMaNbHAsA 3Heprua
3aXKMraHMsa KOTOPOro A0/KHa 6biTb paBHoW (15 +/- 5) mK.



2. MpoBeaeHne UCnbITaHUM
2.1. AnAa McnbITaHW MCNOAB3YHOT Nbl/b AMCNEePCHOCTbIO MeHee 100 MKm.

2.2. PerynunpytoT napameTpbl paspsaLHOro KOHTYpa (eMKoCTb paboyero KOHAEHCAaTopa M HanpaKeHWe Ha ero
06KNagKax) Takum obpasom, 4Tobbl ob6ecneumBanoch 3agaHHOE 3HaYEHME 3aNaceHHOW B KOHAEHCAaTOPe SHEPTUN.

2.3. YcTaHaB/IMBaAOT B PaCMbl/INTE/b CUTO C TAKUM PasMepPOoM fiYeeK, NPU KOTOPOM A0CTUTAaeTCa MaKCUMAa/bHbIN
ANana3soH M3MeHEHUs KOHLEHTpauuMu nblan. BUBPOCUTOBBLIM pacnblANTENeM CO3AaeTcs NblAeBOo3AyLIHaA CMECH,
NPOHM3bIBAOLLLAA Pa3pPALHbIA NPOMEKYTOK.

2.4, BKNtoyatoT paboyyto M KOHTPOMPYIOLLYIO annapaTtypy, 06ecneuns pexmnm nepmoamMyHoro MHMUMNMPOBaHMA
WCKPOBOTO pa3pasa.

2.5. UcnbiTaHWA Ha BOCMamMeHeHue MNblAeBOo3AYLWHON CMECU NPOBOAAT NP 3aBEA0MO 3a*KMralolLen sHepruu,
Jatoleit BepoAaTHOCTb BocniameHeHna ot 0,1 go 0,6. Mpu 3ToM BeANUYMHA PasPALHOro MPOMENKYTKAa paBHa 4 Mm,
paccTosiHMe MeXAy CUTOM W 31eKTPoAaMM paBHo 10 mm.

Ecnm npu 100 mK HET BOCNIaMeHEHMA NblJIEBO3AYLHON CMECH, TO UCMbITAHUA NOBTOPAIOT, U3MEHAA BEIUUYNHY
paspsagHOro npomexkyTKa (cm. 1.1), BbICOTY CUTA HaZ 3/1eKTPOAAMM, a TaKKe HanpsarKeHre Ha Bubpatope c warom 50
B. YMcno MCKPOBbIX Pa3psaa0B B KaXKA0M cepum A0KHO bbiTb He meHee 100.

MUWHUMaNbHOM SHEPTUEN 3aXKUTaHNA AAHHOW NbINEBO3AYLWHOW CMECH cuMTatoT aHepruio cB. 100 mxK, ecamn npwm
NCMbITaHUAX HE 3aPEerncTPUPOBAHO HX OL4HOTO BOCMIAMEHEHMUS.

2.6. B MOMEHT BoCN/laMeHEHMA NblAEBO3AYLWHON CMeCcH OTKAOYAoT BUBPOCMTOBOM pacnblanTeNb U UCTOYHUK
BbICOKOTrO HanpsxeHus NOCTOAHHOrO TOKa.

3a BocnaameHeHue NMPUHUMAIOT ropeHune I'Ibll'lGBO3,D,VLLIHOV1 CMEeCH U pacnpocCTpaHeHne naiameHn oT NICTOYHUKaA
3aXXUraHnA Ha pacCTtoAHuUe, 6onee yem B 2 pa3a npesBbiarouiee pa3pﬂ,ﬂ,Hblﬁ NMPOMENKYTOK.

2.7. WcnbiTaHWA Ha BOCM/JaMeHeHMe MblJIEBO3AYLIHON CMECU MOBTOPAKT NPM Pas/IMYHOM HaMpPsXKeHUU Ha
BubpaTOope pacnbiAnTens Ao BbiBAEHUS Hanboee erko BOCM/IaMeHAoLLIEACA CMeCH.

Hanbonee nerko BOCNIAaMEHAIOWANACA MNblNEBO34YLWIHAA CMECb MMEET CaMylo BbICOKYID BepOATHOCTb
BOCMAaMeHeHUs. BepoaTHocTb BocniameHeHus (P) BbluMcasAoT no popmyne

m
P=—
: ,(104)

rae m-4uncno BOCM/IAMEHEeHUM I'IblﬂEBO3/.'l,VLUHOﬁ cmecun B I,CI,aHHOl\/'I cepuun NCNbITaHUN;
n- 06u.|,ee YNCNO UCKPOBLIX pa3pAaoB B ,D,aHHOVI cepun NCNbITaHWUN.

ﬂpmmeanme. Yncno BocnsiameHeHul A4O1KHO ObITb OOWHAKOBbIM B Ka)K,EI,Oﬁ cepun n He meHee 10.

2.8. N3ameHsa pacctoaHue (h) mexay cutom fo3aTopa W 3NEKTPOoAamM, a TaKKe BeNNYMHY PaspaaHoro
npomexKytka (1), noBTOPAIOT MCMbITaHWA ¢ Haubonee NErko BOCM/AMEHSIOWLENCA MblIEBO3AYLWHOW CMecbio A0
BbIAABNIEHNA ONTUMAJIbHBIX 3HAYEHWA nepemeHHbIXx napametpoB h u |. ONTMManbHble 3HAYEHMA YKa3aHHbIX
napameTpoOB XapaKTepu3yrTca HanbonblLueit BEpPOATHOCTbIO BOCN/IaMEHEHWA.

2.9. U3meHAs 3Hepruio MCKPOBOro paspsafa, NPOBOAAT UCMbITaHWA ¢ Hanbosiee Nerko BocnaameHsoLLenca
NbINEBO3AYLIHON CMECbO MPU ONTUMAaNbHbIX 3HaYeHUAxX h 1 | 40 BbIABAEHMA MUHUMANbHOM SHEPrMM 3axuraHma. Mo
3KCNepUMEHTabHbIM AaHHbIM CTPOAT KPUBYIO 3aBUCMMOCTU BEPOATHOCTU BOCM/IaMeHEHUA OT BeAUYUHbI SHEeprum
3axKuraHus (yeprt. 31).

3aBMCUMMOCTb BEPOATHOCTUN BOCMIaMEHEHUSA
NblfieBo3ayLLIHONW cmecu cononnmepa CAME/ (FOCT 12271)
OT 3HAYEHUA IHEPrM 3aXKUTaHUA
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Yepr. 31

3. OueHKa pesybTaToB

3.1. 3a MWUHUMANbHYIO 3HEPTUIO 3a*XUraHnAa MCCﬂEAyEMOﬁ I'IbIJ'IeBO3,CI,yLUHOl\;1 CMeCn NPUHUMAKOT 3Ha4YeHune
SHEPrnun 3aXnraHnda, COoTBeTCTBytoLEE BEPOATHOCTU BOCN/IaMEHEHNUA 0,01.

3.2.YcnoBsua v pesynbTaTtbl UCMbITaHWI PErMCTPUPYIOT B MPOTOKOE, GOopMa KOTOPOW npusedeHa B MpuaoxeHum

4. TpeboBaHuMA besonacHOCTH

YCcTaHOBKY C/niefyeT nomellaTb B BbITAXXHOM LWKady. Paboyee mecto onepatopa AOMKHO YyA0BNETBOPATb
TpeboBaHUAM anekTpobesonacHocTM no FOCT 12.1.019 n caHuTapHO-rurneHnyeckmnm tpebosanHmnsam no FOCT 12.1.005.
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(pekomenayemoe)

METO/, ONPEAE/IEHNA MAKCUMAJIbHOM CKOPOCTU HAPACTAHWA JAB/IEHNA B3PbIBA
NbIJIEBO3AYLLHbIX CMECEN

1. Annapatypa

OnucaHMe annapaTypbl AAA ONpefeneHUA MaKCMMANbHOM CKOPOCTM HapacTaHWA [aBNeHUA B3pbiBa
NblNeBo3AyLWHbIX cmecei npueegeHo B 4.11.1.

2. MoaroToBKa K UCMbITaHUIO
MoaroToBKa K UcnbiTaHuio - no 4.11.2.
3. MNpoBeaeHNe UCNbITaHUM

McnbiTaHMa No onpeaeneHuio MaKCUMa/lbHOW CKOPOCTM HapacTaHuAa AaBleHMA B3PbiBa MblNE€BO3AYLUIHbIX
cmecein npoBoaAT cornacHo 4.11.3.

4. OueHKa pe3ynbTaToB

Mo pe3ynbTaTam e4MHUYHOIO UCNbITaHWA oNpeaensatoT HanboblLee 3HaYeHWe CKOPOCTM HapacTaHWA faBeHusA
B3PbIBA NblEBO3AYLWHOW cmeck no opmyne

101,3

(dp/dz)__ =(dp/dz)_- ,(105)

B3P

0

roe (dp/dT)Bsp, (dp/dT)M - COOTBETCTBEHHO 3Ha4YeHUA CKOPOCTU HapaCTaHMA AOaB/ieHUA B3pbiBa U

o -1
MaKCUMa/IbHOU CKOPOCTN U3MeHeHNA AaBaeHnA B npouecce egUHNYHOIO UCNblTaHUA, KHa C .

Ona onpegeneHnA MaKCMManbHOM CKOPOCTU HapaCTaHMA OaBJIEHUA B3pbiBa CTPOAT KPUBYHO 3aBUCMMOCTU

CKOPOCTN HapacCTtaHMA [OaBAEeHUA B3pPbiBa (dp/dT)Bsp OT KOHUEHTpauunm Beullectsa ps. Hanbonblwee u3

NONIY4YEHHbIX 3HaYeHU (dp/dT)ng NMPUHUMAKOT 3@ MaKCUMMaIbHYHO CKOPOCTb HapacCTaHuA OaB/1eHUA B3pPbiBa

ncecnegyemoro sewecrsa.

5. YcnoBsua 1 pesynbTaThl UCMbITaHWI PETUCTPUPYIOT B NPOTOKONE, GOpMa KOTOpOro npueeaeHa B MpuaoxkeHum
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2 TeKCT 3TOro AOKYMEHTa B3AT U3 OTKPbITbIX MCTOYHMKOB M aKTyaseH Ha MOMeHT popmmposaHma 20.06.2023.
Mbl cTapaemca noaaep>kusBaTb Bce JOKYMeHTbl Hallei 6UBMOTEKM MO MPOMbILLIEHHON 6e30NacHOCTU B aKTyasbHOM

COCTOAHMMU, HO, B CBA3M C 3aHATOCTbIO OCHOBHOW PabOoTOW, rapaHTUPOBaTh HE MOXEM, NO3TOMY 3TOT JOKYMEHT Ha CErOAHALLHION
0ATYy MOXKET 6bITb UBMEHEH UM Y¥Ke OTMEHEH. YTOYHANTE B 0PULMANbHbBIX U3LAHUAX.

Ona yaobHoro uteHua TeKCT AOKYMeHTa oTdopmatuposaH nporpammoin FURDUS (paccTaBneHbl KOPPEKTHO CTpaHuubl 6e3
pa3pblBa TabuL, PUCYHKOB, BUCAYMX 3ar0/10BKOB, 06paboTaHbl CHOCKM, MHOTO APYIUX YayYLLEHWUNA).

TepMWHbI AOKYMEHTA HalAeHbl U pasMedeHbl MO TEKCTY TaK¥Ke ¢ nomoubto nporpammbl FURDUS. JononHntenbHo Ao6aBnieHbl
npeaMeTHbIN YKa3aTeNlb U OraBieHUE, KOTOPbIE YiKe He OTHOCATCA K 0pULMANbHOMY TEKCTY LOKYMEHTA.

O BO3MOXHbIX HETOYHOCTAX U 0BHaPYXeHHbIX oWwmMbKax npocbba coobwats Ha nouty admin@furdus.ru c ykasaHnem goKkymeHTa
"MEXTIOC.CTAHOAPT CUCTEMA CTAHZA..."

Hawa opraHv3auma 1 agMUHUCTPaLUMA CailTa He HeCyT OTBETCTBEHHOCTM 33 BO3MOXHbIN Bped U/Mnmn y6bITKMU, BOZHUKLWINE UK
NoJly4eHHble B CBA3M C MCNO/b30BAaHMEM Bamu 3TOro Tekcra.
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HAYYHO-NMPON3BOACTBEHHOE OB bEAVUHEHUE

TEXKPAHOHEPIO

OpraHusauyus oKka3blBaeT KOMMJ1EKCbl paborT:

MpoMbiwneHHan
6e30nacHoOCTb

OKcnepTHbIe
ycnyrm

e JKCNEepTU3a NPOMbILLNEHHON 6€30MacHOCTU TEXHUYECKUX YCTPOWCTB, 3AaHUM
1 COOPYXXEHWUM, AOKYMEHTaLUM Ha onacHbIX NPOU3BOACTBEHHbIX 06bekTax (OlM0)

o OBcnepoBaHne CTPOUTENBbHbBIX KOHCTPYKLUUIA, 30aHUA, COOPY>KEHUN.

¢ Paspabotka nnanos meponpustun (MJA, NMMI1A), MIMAPH, TexHonornyeckux
pernamMmeHToB, NacrnopToB TexX. yCTpOIZCTB, TEXHU4YEeCKoe ocBuaerteribcreoBaHue.

NMpoMbiwneHHan
6e30nacHOCTb

KoHcynbTaunoHHbie
ycnyrum

e [pomMbIWNEeHHbIN ayauT NnpeanpuaTMnA - obcnegosaHve npeanpuaTUi Ha
COOTBETCTBUE TPpeOOBaHUSIM NPOMBILLSIEHHON 6€30MacHOCTM!.

e UneHTtudukauma u knaccudukauyma OMNMO no yeTbipeM Knaccam onacHoOCTH,
conpoBoxaeHue B PoctexHaasope.

* [Nomowb NpU NIMLEH3UPOBaHUN OeATENbLHOCTU Ha 3kcnnyaTtauyuio OMMO.

dneKTpo-
6e30MmacHoOCTb

e ONEKTPOMOHTaXHble, 3NEKTPOPEMOHTHbIE paboThl.
* /cnbiTaHUsi U U3MEPEHUA INEeKTPOYCTaHOBOK notpeburenen.
e MoHTax, Hanagka, peMOHT U TexHu4Yeckoe obcrnyxumBaHne npuéopos
6e30nMacHOCTM Ha NOABLEMHbLIX COOPYKEHUSAX.
e [[peask3ameHaUMOHHAA NOArOTOBKA 3NIEKTPOTEXHMYECKOro nepcoHana
Ha rpynmny no anekrpob6e3onacHoOCTu.

lMpepaTTecraunMoHHasa NoAroToBKa pykoBogutenen (3amecrurenen) no
Bonpocam 6e30nacHoOCTU B chepe 3NeKTPOIHEePreTUKM.

Jkonornyeckas
6e30nacHoOCTb

e Paspa6otka npoektos NAB, NAC, o6ocHoBaHWe AeATENLHOCTU Mo
obpalleHnto ¢ 0TXoa4aMMu.

¢ Pa3zpaboTka NpoOeKTOB CaHUTapHO-3aLMUTHON 30HbI NpeanpusaTus (C33).
e [labopaTopHble uccrnenoBaHusi, otéop n nepeuyHas obpabotka npoob.

NMpoekTupoBaHue

* [lpoekTpoBaHMe HOBbLIX NPOU3BOACTB.
® NHxeHepHbIe u3bickaHusa (o6cnenoBaHue, oLEHKa COCTOAHUS).
¢ PaspaboTka NpoOeKTOB PEKOHCTPYKLUM,
TEXHUYECKOro nepeBooOpyeHus, KoHcepBauuu, nukenaaumm OrNO.

OueHka
COOTBETCTBUA

e CepTucukauma npoayKUMM Ha COOTBETCTBUE peErnaMeHTaM:
TP TC 010/2011, TP TC 011/2011, TP TC 016/2011,
TP TC 032/2013, TP TC 004/2011, TP TC 020/2011.
¢ OueHka cooTBeTCTBUA NUTOB (geknapauus, NonHoe 1 nepuognyeckoe
TEXHUYECKOE OCBUAETENLCTBOBAHNE).
* CneuunanbHas oueHka ycnosum Tpyaa (paboumx mect), OlP.

O6yueHue,
aTrecrayuna

e [IpocheccunoHanbHoe o0byyeHme (6onee 150 paboumx npodeccuin).
MpepatTecTaumoHHasi NOAroToBKa MO NPOMbILLNEHHON 6e30nacHOCTy.
OxpaHa Tpyaa. MNoxapHas 6e3onacHOCTb. AnekTpobe3onacHoOCTb.

® Attectauus nabopartopuin 1 cneu-ToB Hepaspyuiatouiero Koutpons (JTHK)

Tenerpam @techkranenergo
OHI0)
fon
@

Haw caurt: krantest.ru MouTa: po@tke.ru

TenecoHbl: (4922) 33-15-50, +7 (910) 174-84-80
Ky3HeuoB Makcum Bopucosuy
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