I'OCT 12.1.044-89

V]IK 341.427.32:658.382.3:006.354 I'pynmna T58

TOCYJIAPCTBEHHbII CTAHJAPT COIO3A CCP
Cucrema CTaHAapPTOB 0€30MACHOCTH TPY/AA

MMOXKAPOB3PBIBOOITACHOCTB BEHIECTB 1 MATEPHUAJIOB
Homenxkinarypa nokasareiieil © MeTOAbI HX ONIpeAeIeHUS
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JHara Beenenus 01.01.91

Hacrosmuii crangapT pacupocTpaHsAeTcs Ha MPOCTHIE BELIECTBA, XUMHIECKUE COCIMHEHUS M MX CMECH B Pa3IMIHBIX
arperaTHbIX COCTOSHHUAX M KOMOHMHAIMAX, B TOM YHCJIE MOJMMEPHBIC M KOMIIO3UTHBIE MaTepHaibl (Jlalee—BEIIeCTBA H
MaTepHuasl), IpUMEHsIEMbIE B OTPacisIX HApOJHOTO XO3siCTBa.

CraHmapT He pacpOCTPaHACTCS HA B3PhIBYATHIC M PAANOAKTUBHBIC BEIIECTBA U MAaTCPHAIbI.

CraHmapT ycTaHaBIMBAaeT HOMEHKIATYpY IOKa3aTelell I0’KapOB3pBIBOOIIACHOCTH BEIIECTB U MaTEPUaIOB U METOJBI
UX OTIpeIeNeHus.

1. OBIIME ITOJIOXXEHU A

1.1. Iloxa3aTrenu MOXKapOB3PHIBOOIIACHOCTH BELIECTB U MAaTEPHAJIOB OMNPENENAIOT C LENbI0 MOJYYEHHUS HCXOIHBIX
JIAHHBIX JUI pa3pabOTKU CUCTEM IO OOECHEYeHUIO MOXKApHOHW 0e30MacHOCTH M B3pHIBOOE30MACHOCTH B COOTBETCTBHHU C
tpeboBarmsmu  ['OCT 12.1.004 u 'OCT 12.1.010, cTpouTenbHBIX HOPM W TpaBWi, yTBepkIeHHBIX ['occtpoem CCCP;
MPaBUJI YCTPOMCTBA 3IIEKTPOYCTAHOBOK, YTBepKIeHHBIX [ocanepronamzopom MumsHepro CCCP; npu kimaccupukanum
omacHBIX Tpy30B 0 ['OCT 19433; mnst BeIOOpa KaTeropuu MOMEMICHUH U 3aHUi B COOTBETCTBHHU C TPEOOBAaHMAMH HOPM
TEXHOJIOTUYECKOTO TPOSKTHPOBAHMSA; AT TEXHHYECKOTO HAA30pa 3a H3TOTOBJICHHWEM MaTepualioB W H3JIENUil TIpH
noctpoiike u pemonre cynos no npasunam Perucrtpa CCCP u Peunoro Peructpa PCOCP.

1.2. TToxapoB3pbIBOONIACHOCTh BELIECTB U MATEPUANIOB  ONpPEeNsieTCs] MOKa3aTeIsIMHU, BBIOOP KOTOPBIX 3aBHCUT OT
arperaTHOTO COCTOSTHHS BelllecTBa (MaTepHajia) U YCIOBHUI ero NpUMEHEHHS.

Metonpl ompezenieHUs [OKas3aTeled MPUMEHSIOT JUIi CTPOHMTENbHBIX MaTepHajoB IO Mepe YCTaHOBICHUS
KJaccu(UKaMy 3TUX MMOKa3aTeseil u BBEJCHUS 110 HUIM HOPMAaTHUBHBIX TPEOOBaHHH.

1.3. TIpu onpesieneHnH MOKapOB3PHIBOOIIACHOCTH BEIIECTB U MATEPHAIIOB PA3IMYAIOT:

ra3pl—BEIlECTBA, JABJICHUE HACBIIEHHBIX napoB KoTopbix npu Temneparype 25 °C u nanenuu 101,3 klla
npebrmaet 101,3 k[1a;

KHUJIKOCTH—BEIECTBA, JABJICHHE HACHIIIEHHBIX MapoB KOTOphIX mpu Temmeparype 25°C u nasnenmn 101,3 klla
menbire 101,3 klIla. K XuAKOCTAM OTHOCST TakXkKe TBEpAbIC IUIABSAIIMECS BEIIECTBA, TeMIeparTypa IUIaBICHUS WU
KarurenazeHust Kotopsix menbre 50 °C;

TBEpZbIC BEIIECTBA M MAaTepHAIbI—HWHIUBHIYaJIbHBIE BEIIECTBA M WX CMECEBBIE KOMIIO3HUIMH C TeMIlepaTypon
IUIAaBJICHHUS WK Karurenajenus 6ombme 50 °C, a Takke BellecTBa, HE MMEIOIIME TEeMIepaTypy IUIaBIeHHs (Hampumep,
JIpeBeCUHa, TKaHH U T. I1.);

MBUI—IMCTIEPTUPOBAHHBIE TBEP/IbIE BELIECTBA M MaTEepUalIbl C pa3MepoM dyacTul MeHee 850 MKM.

1.4. HomeHnkmaTypa moka3aTelell W WX MPUMEHSEMOCTh ISl XapaKTEPUCTHKH IT0KapOB3PHIBOONACHOCTH BEIIECTB H
MaTepHaJoB MIPHUBEICHHI B Tabm. 1.

Tabnmma 1

IToxazaTens ArperaTHoe COCTOSIHHE BEIIECTB 1 MaTepHAJIOB
rassl JKUAKOCTU |TBEpJAble  |MBbUIK

I'pynna roprouectu + + + +
Temmnepatypa BCIBIIIKU — + — —
Temneparypa — + + +
BOCIIJIAMEHEHUS
Temneparypa + + + +
CaMOBOCIIJIAMEHEHUS
KOHHGHTpaIII/IOHHLIe + + — +
Ipenenbl  paclpoCTpaHEHUS
TIaMeHH (BOCTIIIAMEHEHHSI )




TemnepatypHsle npenensl  (— + — —
pacIpoCTpaHeHus ILIaMEHU
(BocmIaMeHeHust)
Temmnepatypa TiaeHus — — + +
Ycnosus TCIJIOBOTO |— — + +
CaMOBO3TOPaHHUs
MuHumanbHas sHeprus |+ + — +
3a)KUTaHUS
Kucnopoasslii uuexc — — + —
CriocoOHOCTB B3pBIBAaThCA |+ + + +
by TroOpeTh npu
B3aUMOJICICTBUU C BOJIOW,
KHCIIOPOJOM

BO3JyXa u JIpyrumu
BELIECTBAMU

Hopmanbnas CKOpOCTh |+ + — —
pacIpoCTpaHeHus IIAMEHU
CKOpOCTH BEITOpAHHS — + — —
Koapdpuument — — + —
JIBIMOOOpa30BaHMs
Wupekc pacmpocTpaHeHus |— — + —
IJIAMEHH
IlokazaTenb TOKCHYHOCTH — |— — + —
IIPOJLYKTOB ropeHus
MIOJIMMEPHBIX MAaTEPUAIIOB
MuHuMalbHOE B3PBIBO + + — +
OIlaCHOE COZlep>KaHue
KHCIIOpOJa

MunumaneHas ¢iermatu- |+ + — +
3Upyrolas  KOHLICHTpaLnus
(ermaTHzaTopa
MaxkcumansHoe JnaBJicHUE |+ + — +
B3pbIBa
CkopocTb HapacTaHusd |+ + — +
JIaBJICHMSI B3pbIBA

IIpumeuanus:

1. 3nak “+” 0003HaUaET MPUMEHIEMOCTD, 3HAK ‘“— "—HEIPUMEHIEMOCTh TI0Ka3aTeIs.

2. Kpome yxaszaHHBIX B Tabxn. 1, nomyckaeTcs MCHOJIB30BaTh Jpyrue Mokasareny, 0ojee NEeTaabHO XapaKTepH3YIOLIHe
MOKapOB3PbIBOONACHOCTb BEILIECTB U MaTEPUAIIOB.

1.5. Yucno mokasateneil, HEOOXOJUMBIX U JIOCTATOYHBIX JIJIS XapaKTEPUCTHKH MOKAPOB3PHIBOOMACHOCTH BEIIECTB U
MaTepUalioB B YCJIOBHUSAX MPOU3BOJICTBA, MEPEepabOTKH, TPAHCIOPTHPOBAHUS M XPAHEHHUS, ONpPEesieT pa3paboTUHK
CHCTEMbI 00ECHEeUYCHHUS M0KAPOB3PHIBOOE30MACHOCTH O00BEKTa MM Pa3pabOTUUK CTAHAAPTAa U TEXHUYECKUX YCIOBHUH Ha
BEIIEeCTBO (MaTepua).

2. TIOKA3ATEJIN [TOXKAPOB3PBIBOOITACHOCTU

[To>xapoB3pBEIBOONIACHOCTS BEIIECTB M MAaTEPHAIOB—COBOKYITHOCTh CBOWCTB, XapaKTEPH3YIOIIUX HMX CIIOCOOHOCTH K
BO3HHUKHOBEHHUIO ¥ PACIPOCTpaHEHHIO TOpeHus. CIeACTBHEM TOPEHHsS, B 3aBHCHMOCTH OT €r0 CKOPOCTH M YCIIOBHH
MIPOTEeKaHUsA, MOTYT OBITH MoXkap (Iuddy3noHHOE TOpeHHE) WM B3PHIB (AedIarpallioHHOE TOpPEeHHE IPeIBapUTEIBHO
MEPEMEIIAHHON CMECH TOPIOYETrO C OKUCIUTENEM).

2.1. I'pymnna roprovecTtn

2.1.1. I'pynna roproyecTi—Kiaccu(pUKaMOHHast XapaKTepPUCTHUKA CIOCOOHOCTH BEIIECTB M MAaTEPHUANIOB K TOPEHUIO.

I'opeHne—>sKk30TepMuyecKas peakiys, IPOTEKAONIas B yCIOBHUAX €€ IPOrpeCCUBHOIO CAaMOYCKOPEHHS.

2.1.2. Tlo roproyecTH BelleCTBA ¥ MAaTepHAIIbI TOPA3AEISIOT HAa TPH TPYIIIIBL:

Heroproume (Hecropaemble) — BEILIECTBAa U MaTepHajbl, HE CIOCOOHBIE K TOPEHUIO B Bo3ayxe. Heroproune BemectBa
MOTYT OBITH MOXApOB3PHIBOOIACHBIMHU (HAIpUMeEp, OKUCIUTENN WM BEIIECTBA, BBIICISIONINE TOPIOYHE NMPOAYKTHI MPH
B3aUMO/ICHICTBUH C BOJIOH, KHCIOPOJOM BO3AYyXa WU IPYT C APYTOM);

TPYAHOTOpIOYHE (TPYZHOCTOpPaeMble)—BeIIecTBA M MaTepHajbl, CIIOCOOHBIE TOPETh B BO3IYyXE MPH BO3JIEHCTBHU
HCTOYHMKA 3a)KUTaHMs, HO HE CIIOCOOHBIE CAMOCTOSITENIbHO TOPETH IIOCTIE €0 yAalCHUsI:

roproyre (CcropaeMble)—BELIECTBA M MaTepualbl, CIIOCOOHBIE CaMOBO3TOpAThCS, a TAKXKE BO3rOPaThCs MpPU
BO3ICHCTBUH WCTOYHMKA 3@KWTaHUSA M CAMOCTOSATENFHO TOpPEeTh IOCe ero yAajeHdsd. [ oproune >XHUAKOCTH C
TemrepaTypoi Bemblmky He Goiee 61 °C B 3akpbiToM THrie mwin 66 °C B OTKpbITOM THIIIE, 3aduierMaTH3upOBaHHBIX
cMeceil, He UMEIOIINX BCIBIIIKY B 3aKPHITOM THIJIE, OTHOCST K JIETKOBOCIIaMeHsIoIUMcsl. Oco00 OIacHBIMH Ha3bIBAIOT
JIETKOBOCIUIAMEHSIIOIINECS )KUAKOCTH ¢ TEMIEpaTypoil Benblky He Oosee 28 °C.

2.1.3. Pe3ynbTarhl OLEHKH I'PYMIBI TOPIOYECTH CIENYeT NMPUMEHATh NP KJIACCU(HUKALMKM BEIIECTB U MaTepHalioB MO



TOPIOYECTH U BKJIIOYATh 9TH JaHHBIE B CTAHAAPTHl U TEXHUYECKHE YCIIOBHS Ha BEILECTBA M MAaTEpPHAJIbI; IIPH OIpEICIICHUN
KaTeropuy IOMEIIEHUH MO0 B3PHIBOINOXKAPHOW M IOKapHOH OMNAacHOCTH B COOTBETCTBHM C TPEeOOBaHUSMH HOPM
TEXHOJIOTUYECKOTO TPOSKTHPOBAaHMUS; NPH pa3pabOTKe MEPONPHUATHH 10 oOecredeHHuIo MOoXapHOW 0e30macHoCTH B
cootBetcTBUH ¢ TpeboBanmsmu 'OCT 12.1.004.

2.1.4. CymHoCTh 5KCHEPUMEHTAIFHOTO METOJIa OINPEAEICHHsI TOPIOYECTH 3aKJII0YaeTCsl B CO3/IaHUU TeMIIepaTypHBIX
YCJIOBHIA, CITIOCOOCTBYIOIIMX TOPEHHIO, M OLIEHKE TIOBEJICHUS HCCIIEyEMBIX BEIIECTB M MAaTEPUAJIOB B 3THX YCIOBUIX.

2.2. Temriepatypa BCIIBIIITKA

2.2.1. TemmepaTypa BCHBIIIKH—HAaNMEHbBIIAsI TEMIIEpATypa KOHJCHCHPOBAHHOTO BEIIECTBA, IPH KOTOPOH B YCIOBHAX
CHELHaTIbHBIX UCTIBITAHNI HaJl €ro IMOBEPXHOCTHIO 00Pa3yroTCs Mapsl, CIOCOOHBIC BCIBIXMBATH B BO3AYXE OT HCTOYHHKA
32)KUTaHUST; yCTOHYNBOE TOPEHUE IPH 3TOM HE BO3HHUKACT.

Bcenbimka—OsIcTpoe  cropaHue ra30mapoBO3AYIIHOM CMECH HaJ IOBEPXHOCTBIO TOPIOYEro BEILIECTBA,
COIIPOBOXK/AIONIEECs] KpaTKOBPEMEHHBIM BUIUMbBIM CBEUCHUEM.

2.2.2. 3HaueHne TeMIepaTyphl BCIBIIIKU CIEAyeT NIPUMEHSTh JJIsl XapaKTePUCTHKU IT0’KapHOH OMAacHOCTH JKUJIKOCTH,
BKJIOYasi 3TH JIaHHBIE B CTAHJAPThl U TEXHUYECKHE YCJIOBUSI HA BELIECTBA; IPHU ONpPEICICHUN KaTerOPUU MOMEIICHHUH I10
B3PBIBOIIOXKAPHOW U TI0’KAapHOW OMACHOCTH B COOTBETCTBUM C TPEOOBaHMSIMH HOPM TEXHOJOIMYECKOTO MPOEKTHPOBAHMS,
IpU pa3pabOTKEe MEPONPHATHH 10 0OECIeYEeHHIO0 ITOKapHOH 0e30IacHOCTH U B3PHIBOOE30NACHOCTH B COOTBETCTBHU C
tpeboBanusamu ['OCT 12.1.004 u TOCT 12.1.010.

JlomyckaeTcs UCIoIb30BaTh IKCIICPUMEHTAIBHBIC M PACUETHBIC 3HAUCHUS TEMIIEPATyPhI BCIIBIIIKH.

2.2.3. CymiHOCTh SKCIEPHMEHTAIFHOTO METOJa OIPEeNICHHUS TeMIIePaTyphl BCIIBIIIKK 3aKII0YACTCS B HATPEBAHUU
OTIpEICTICHHOM Macchl BEIIECTBA C 3aJaHHOW CKOPOCTBIO, IEPHOAMYECKOM 3a)KUTAHUH BBIACILSIIONIMXCS MHapoB M
YCTaHOBJICHHH (paKTa HAJIMYUS WIX OTCYTCTBHS BCIIBIIIKH IPH (PUKCUPYEMOH TeMmeparype.

2.3. Temmeparypa BOCIIIaMCHEHUS

2.3.1. Temneparypa BOCIIaMEHCHHUS—HANUMEHbIIas TEMIIEPaTypa BELIECTBA, IPH KOTOPOW B YCIOBHAX CIELHUAIBHBIX
WCIMBITAaHUH BEIECTBO BBLIENSET FOPIOYHME Mapbl U ra3bl C TAKOH CKOPOCTHIO, YTO MPH BO3JCHCTBUU HAa HUX MCTOYHUKA
3a)KUraHust HaOJMoaeTcs BOCINIAMEHEHHE.

BocmiameHeHHe—IITIaMEHHOE TOPEHHE BEIeCTBa, MHUIMUPOBAHHOE WCTOYHHKOM 3)KUTAHHS M MPOJOJDKAIOLIEecs
MOCJIE €T0 YAalICHHUs.

2.3.2. 3HavyeHue TeMIepaTypbl BOCIUIAMEHEHHS! CIIeyeT NPUMEHSTh IIPU OIPENeNICHUH IPYIIbI TOPIOYECTH BELIECTRa,
OLIEHKE MOXKapHOW ONAaCHOCTH O0OpPYIOBaHHMS M TEXHOJIOTHYECKHUX HPOLECCOB, CBS3aHHBIX C IEpepabOTKO Toprovnx
BEIIECTB, NMPH Pa3pabOTKEe MEPOIPUATHH MO OOECICUCHHIO TOXKapHOH OE30MaCHOCTH B COOTBETCTBHUHU C TPEOOBAHHAMH
I'OCT 12.1.004 u 'OCT 12.1.010, a Takxe HCOOXOJUMO BKJIIOUATh B CTAHJAPTHI M TEXHUIECKHE YCIOBHUS HA )KAIKOCTH.

JlomyckaeTcs UCIOIb30BaTh AKCIIEPUMEHTAIIBHBIC M PACUETHBIE 3HAYCHUS TEMIIEPaTyphl BOCIUIAMEHEHNSI.

2.3.3. CymHOCTh SKCHEPHMEHTAJIFHOTO METOAA OIPEACTICHUsI TEMIEPaTyphl BOCIUIAMEHEHHS 3aKIIOYAaeTCS B
HarpeBaHMM OIPEAEICHHON Macchl BEIIECTBA C 33JaHHOM CKOPOCTBIO, IIEPUOJMYECKOM 3aKUTaHUHU BBIACISIOLIMXCS TapOB
W YCTQHOBJICHHH (paKTa HAIMYMS WM OTCYTCTBHS BOCIUIAMEHEHHUS TP GUKCHPYEMOi TeMIeparype.

2.4. TemnepaTypa caMOBOCIUIAMEHEHHUS

2.4.1. Temmneparypa caMOBOCIUIAMEHEHHMS — HaWMEHbILIAs TeMIepaTypa OKpY)Kalolleil cpeipl, NMpU KOTOpOil B
YCJIOBHSIX CIIEIMANbHBIX UCIIBITAHUI HAOJI0JaeTCsl CAaMOBOCIIJIAMEHEHHUE BEILIECTBA.

CamoBoOCIIIaMEHEHHE— PE3KOe YBEIMUSHHE CKOPOCTH JK30TEPMHUYECKHX OOBEMHBIX PEaKLHi, CONPOBOXKAAIOIIEECs
IUIAMEHHBIM TOPEHHEM H/WITH B3PBIBOM.

2.4.2. 3HaueHne TeMIepaTypbl CaMOBOCIIAMEHEHHSI CIIEyeT NMPUMEHSTh IPH ONpPENeICHHH TPYIIBI B3pHIBOOACHOM
cmecu o ['OCT 12.1.011 ans BeIOOpa THIIA B3PHIBO3ANIMIIICHHOTO 3JIEKTPOOOOPYIOBAHHUS, IIPH pa3padOTKe MEPOIPUSTHIA
10 00ECIICUYeHNIO MOXAPOB3PHIBOOE30MACHOCTH TEXHOJOTMYECKUX IPOLECcCOB B coOTBEeTCTBUM ¢ TpedoanmsiMu ['OCT
12.1.004 u TOCT 12.1.010, a Takke HEOOXOAMMO BKIIFOYATH B CTAHAAPTHI MM TEXHUYECKUE YCIIOBHS Ha BEIIECTBA U
MaTepHaIbl.

2.4.3. CymHOCTb MeTOo/Ia ONPEAEICHHs TEMIepaTypbl CAaMOBOCIUIAMEHEHHS 3aKIIFOUAEeTCsl BO BBEACHUH ONPE/ICICHHON
Macchl BEIECTBA B HArPEThIi 00bEM M OLICHKE pe3yJIbTaTOB UCHbITaHMs. VI3MeHsIsi TeMIeparypy MCIBITaHHs, HaXOIsIT ee
MHUHHMaJIbHOE 3HaYeHHE, IPU KOTOPOM HPOUCXOJUT CAMOBOCIUIAMEHEHHE BELIECTBA.

2.5. KoHIIeHTpalMOHHbIE IPE/IeNbl PacpOCTPAHEHUS IUIaMEHHU (BOCILIIAMEHEHHS )

2.5.1. HwxHuil (BepxHUiT) KOHIIEHTPALMOHHBIA MPees pacipoCcTpaHeHus MIaMeHH—MHUHAMalIbHOe (MaKCHMaJIbHOE)
COJICp)KaHHWE TOPIOYEro BEIIeCTBA B OJHOPOJHOW CMECH C OKHCIMTEIbHOW Cpelol, MpH KOTOPOM BO3MOMKHO
pacrpocTpaHeHUe TIaMEHH 110 CMECH Ha JIF000e pacCTOSHUE OT UCTOYHHMKA 3)KUTaHHS.

2.5.2. 3Ha4yeHUs] KOHIEHTPAI[MOHHBIX NPE/IEJIOB PACIIPOCTPAHEHHS IIJIAMEHH HEOOXOIMMO BKJIOYAaTh B CTAHAAPTHI MIIH
TEXHUYECKHE YCIOBUS Ha Tra3bl, JIETKOBOCIUIAMEHSIONINECS WHAMBUIYAIbHBIE >XHIKOCTH M a3€OTPOITHBIE CMECH
XKHIKOCTEH, Ha TBEpJble BEIIECTBA, CIIOCOOHBIE OOpPa3OBHIBATH B3PBHIBOONACHBIE NBUICBO3AYIIHBIE CMECH (JUIs IbLIeH
OTIPEJICTISIIOT TOJIBKO HIKHUIM KOHIIEHTPAIMOHHBIH Npe/en). 3HaueHHUs] KOHIEHTPALMOHHBIX TIPEJIENIOB CIEAYET NPUMEHSTh
IIPY ONpe/IeIeHNH KaTeropry IIOMEIIEHUH 10 B3PbIBOIIOXKAPHO! U MOKapHOI OMAaCHOCTH B COOTBETCTBHH C TPEOOBAHUSIMU
HOPM TEXHOJIOTHYECKOTO IMPOSKTHPOBAHMS; NPU pacueTe B3pbIBOOE3OMACHBIX KOHIEHTpPAIMH Ta30B, MapoB M MbUICH
BHYTPH TEXHOJIOTHYECKOTO 000pYIOBaHUsI U TPYOOIPOBOIOB, NP MPOSKTUPOBAHUN BEHTHJISILIMOHHBIX CUCTEM, a TaKKe
IIPU pacueTe HpeiesIbHO AOIyCTUMBIX B3PbIBOOE30MACHBIX KOHI[EHTpAIM Ta30B, MAPOB U bl B BO3AyXe paboueil 30HbI
C TMOTCHIHAIGHBIMH HMCTOYHMKAMU 3aKUTaHUSA B COOTBeTCTBMH ¢ TpeboBanmsmu ['OCT 12.1.010, mpu paspabotke
MEPOIPHUATHI 110 00CCIICUCHHUIO TI0KAPHOH 0€30MacCHOCTH 00BEKTa B COOTBETCTBUH ¢ TpeboBanmsivu ['OCT 12.1.004.

JlomyckaeTcss HMCIOJb30BaTh OKCIIEPUMEHTANIbHBIE W pacyeTHble 3HA4YeHHsS KOHIEHTPAI[MOHHBIX MPEAEIOB
pacIpocTpaHeHus IIaMEHH.

2.5.3. CymHocTs MeTo/a ONpe/esieHUs] KOHICHTPAMOHHBIX TPEENIOB PaclpOCTPaHEHUS TUIAMEHH  3aKJII0YaeTcsl B
3a)KUr'aHUM Ta30-, [apo- WM TBUICBO3IAYIIHOH CMECH 3aJaHHOW KOHLEHTpPAIMM HCCIIeIyeMOro BellecTBa B 00beMe
PEaKMOHHOTO COCyAa ¥ YCTaHOBICHWHM (akTa HaJIM4YMsS WM OTCYTCTBUSl PAaCHpPOCTPAHEHHs IUIaMEHH. W3zmensis



KOHLICHTPALMIO TOPIOYETO0 B CMECH, YCTaHaBIMBAIOT €€ MHHUMAaJbHOE M MAaKCUMAaJbHOE 3HAUCHHMS, TP KOTOPBIX
MIPOMCXOIUT PACIIPOCTPAHCHHE IIJIAMEHH.

2.6. TemnepaTypHbIe MpEAEbl pacpoCTpaHEHHs INIAMEHH (BOCIUIAMEHEHUS )

2.6.1. TemneparypHble INpeAenbl PaclpoCTPaHEHUS IUIAMEHHM—TaKHe TEeMIIEpaTyphl BEIIECTBa, IPH KOTOPBIX €ro
HACBHIIICHHBI map o0pa3yeT B OKUCIMUTENIBHOW Cpele KOHIEHTpAlMH, PaBHBIE COOTBETCTBEHHO HHUJKHEMY (HWKHHN
TEMIIEpaTypHBI Tpenena) M BepXHeMy (BEpXHHH TeMIlepaTypHbBIH mpeen) KOHLICHTPALIOHHBIM ~ TIpeJiesiaM
pacupocTpaHeHHs IUIAMEHH.

2.6.2. 3HaueHHWA TEMIIEPATYPHBIX TIPEACIOB pPACIPOCTPAHEHUS IUIAMEHH CJeQyeT NIPUMEHATh MTpH pa3paboTKe
MEPOIPHUATHIA TI0 00ECTIEYCHHIO MTOKAPOB3PEIBOOE30MacHOCTH 00BekTa B cooTBeTcTBHH ¢ TpeboBanmwsamu ['OCT 12.1.004 u
I'OCT 12.1.010; mpm pacdere MOXKXapOB3PHIBOOEC3OMACHBIX TEMIIEPATYPHBIX PEXKHMOB pabOTHl TEXHOJOTHUECKOTO
000pyIOBaHNSA; INPH OLICHKE aBapUHWHBIX CHUTYAIMH, CBA3AaHHBIX C pa3jMBOM TOPIOYMX JKHIKOCTSH, U1 pacdera
KOHLICHTPAL[IOHHBIX TIPEJIENIOB PAacCIpOCTPaHEHUs] IUIAMEHH, a Takke HEOoOXOAMMO BKJIIOYATh B CTaHIAPTHl MM
TEXHUYECKHE YCIIOBHUS HA TOPIOYHE )KUAKOCTH.

2.6.3. CymHocTh MeTola OIpEAEICHHsT TEMIIEPaTYypHBIX IPENeNIOB paclpOCTPaHEHUs IUIAMEHH 3aKJI04aeTcs B
TEPMOCTaTUPOBAHUM HCCIEAYEMOH O>KMIKOCTH TpU 33/JlaHHOW TeMIlepaType B 3aKphITOM pEaKIMOHHOM COCYJE,
coJieprKallieM BO3/lyX, UCTIBITAHUN Ha 32)KUTaHHE TTAPOBO3YLIIHOW CMECH U YCTaHOBJICHUH (DAaKTa HAMYUS WA OTCYTCTBUS
pacrpocTpaHeHusl IIaMeHH. VI3MeHsst TemmepaTypy HCIBITaHUS, HaXOlsIT Takue ee 3HaueHus (MUHMMalbHOE H
MaKCHMAJIbHOE), TIPH KOTOPBIX HACHIMICHHBIH Iap 00pa3yeT ¢ BO3IyXOM CMeCh, CIIOCOOHYO BOCIIIAMEHSTHCS OT HCTOYHUKA
3a)KUTaHUs U PacIpOCTPaHATh IUIaMsl B 00beMe PEaKIMOHHOTO COCYaa.

2.7. Temmiepatypa TICHUSA

2.7.1. Temmeparypa TJICHUS—TEMIIEpaTypa BELIECTBA, NPH KOTOPOIl NPOHCXOIHUT PE3KOE YBEIMYCHHUE CKOPOCTH
9K30TEPMHUUYECKUX PEAKIIMI OKHCIICHUS], 3aKaHYMBAIOIINXCSl BOSHUKHOBCHHEM TIICHUSL.

Tnenne—OecIaMeHHOE TOPEHUE TBEPAOrO BEllleCTBa (MaTepuaia) IpH CPaBHUTEIBHO HU3KUX TemmepaTtypax (400—
600°C), gacTo CONMPOBOKIAIOIICECS BBIICICHUEM JbIMA.

2.7.2. 3HavyeHHe TeMIIEpaTypbl TICHHs CJedyeT IPUMEHITh IpU OKCHEepPTH3aX IPUYMH I0KapoB, BEIOOpE
B3PBIBO3AIIMIIEHHOTO 3JEKTPOOOOpYIOBaHUs U pa3paboTKe MEpONpHATHH MO0 O00ECHEYEHUIO MOXKAPHOW Oe30MacHOCTH
TEXHOJIOTUYECKHX IPOILIECCOB, OLICHKE MOXKapHOW ONAaCHOCTH IIOJIMMEPHBIX MaTepHalloB M pa3paboTKe peLentyp
MaTepualioB, HE CKIIOHHBIX K TICHUIO.

2.7.3. CymHOCTh METoJa ONpEeNeNieHUs] TEMIIepaTypbl TJIEHHS 3aKII0YaeTCs B TEPMOCTAaTUPOBAHUM HCCIEAYEMOTO
BelllecTBa (MaTepuaia), PEakKHHOHHOM cOcyle IpH O0IyBe BO3AYXOM U BH3YaJbHOH OLICHKE PEe3yJIbTaTOB HCIBITAHUSL.
V3MeHss TeMIepaTypy UCHBITaHHS, HAXOAAT €€ MHHHMAalbHOE 3HAYCHHE, NPU KOTOPOM HAONIOHAeTCs TICHHE BEIIECTBA
(Marepuaia).

2.8. YCI0BHS TEIIOBOTO CAaMOBO3TOPaHUS

2.8.1. YcnoBus TEIUIOBOTO CaMOBO3TOpPaHHUsS — JKCIIEPUMEHTAIBHO BBISBICHHAS 3aBUCHMOCTh MEXAY TEeMIEpaTypon
OKpYXKaIOLIeH cpelibl, KOJMYeCTBaM BelllecTBa (Marepraia) ¥ BpeMeHeM JI0 MOMEHTa €ro CaMOBO3TOPaHHsI.

CaMoBO3ropaHre—pe3Kkoe yBEIMYCHHUE CKOPOCTH JK30TEPMHUYECKHX IPOIIECCOB B BEIIECTBE, IPUBOJNIEE K
BO3HMKHOBEHHIO 0Yara ropeHHsl.

2.8.2. Pe3ynbTaThl OLEHKH YCIIOBHM TEIUIOBOIO  CaMOBO3TOpaHHUs ClEAyeT MPHUMEHSATh IPH BbIOOpE Oe30IacHBIX
YCIOBHI XpaHEHHS U IEPEPabOTKH CaMOBO3TOPAIOIIUXCS BEIIECTB B COOTBETCTBUH ¢ TpeboBanusmu ['OCT 12.1.004.

2.8.3. CymHoOCTh METO/a ONpENeNIeHHs] YCIOBUIl TEIUIOBOrO CaMOBO3IOPaHHs 3aKIIOYaeTCs B TEPMOCTATHPOBAHUH
HCCIIelyeMOro BelllecTBa (MaTepualia) IpU 3aJlaHHOM TeMIlepaType B 3aKpPHITOM PEaKLMOHHOM COCYAE U yCTAHOBJICHUH
3aBHCHMOCTH MEXAY TEMIICPATypoil, MpU KOTOPOH NMPOHCXOJMT TEIUIOBOE CAMOBO3TOpaHHE o0pasla, ero pasMepamH H
BpPEMEHEM 10 BO3HUKHOBEHHS TOPEHUS (TJICHUS).

2.9. MuHAMAaITEHAS SHEPTHS 32)KUTaHHS

2.9.1. MuHHManbHast SHEPTUs 3a)KUTaHUA—HAUMEHBINAsT SHEPTUs AIEKTPUIECKOTO paspsiaa, CHocoOHask BOCIIIAMEHHTh
Han0oJee JIErKO BOCIUIAMEHSIOIYIOCS CMECh TOPIOYEro BEIECTBa C BO3AYXOM.

2.9.2. 3HaueHWe MHHUMAJIBHOW OJHEPrHMM 3a)KMI'aHUsl CIEIyeT NPUMEHATh NpPU pa3paboTKe MEpONpHATHH MO
o0ecIieueH IO MMoKapOB3PHIBOOE30MACHBIX YCIOBHH MEpepaOd0TKK FOPIOYHX BELIECTB U 00ECIEYEHHUS DIIEKTPOCTATHYECKOM
HCKPOOE30MaCHOCTH TEXHOJOTHUECKUX MPOIECCOB B COOTBETCTBUH ¢ TpeboBanmsasmu ['OCT 12.1.004, TOCT 12.1.010 u
I'oCT 12.1.018.

2.9.3. CymHOCTh METOJa ONpE/eNiCHHsT MUHUMAIbHONW SHEPIUU 3a)KUI'aHUs 3aKI0YaeTCsl B 3aKHIaHUM C 3aJlaHHOU
BEPOSITHOCTBIO I'a30-, MAPO- HIIH IBUICBO3AYIIHON CMECH Pa3IMYHOI KOHIIEHTPALNH JIEKTPUUYECKUM Pa3psiioM pa3iInyHON
SHEPTHH M BHISBICHUH MHHUMAJIBHOTO 3HAYCHUS SHEPTUH 3)KUTAHHS TIOCie 00pabOTKH AKCIIEPUMEHTAIBHBIX JaHHBIX.

2.10. KucnopoHblit HHIEKC

2.10.1. KucnopoaHslii HHIEKC—MHHUMAIBHOE COJEPKaHNWE KHCIOPOJa B KHCIOPOJHO-a30THOM CMECH, NPH KOTOPOM
BO3MOXKHO CBe4e0Opa3HOe TOpeHNe MaTepualia B yCIOBHAX CHENaIbHBIX HCTIBITAHHUH.

2.10.2. 3HayeHWe KHCIOPOAHOTO HHJEKCA CIJeIyeT NPUMEHITh NpPH pa3paboTKe MOIMMEPHBIX KOMIO3ZHIMN
MOHIKEHHOW TOPIOYECTH W KOHTPOJIE TOPIOYECTH MOJMMEPHBIX MAaTepHAIOB, TKaHEH, [EJUTIOI03HO-0yMaXKHbIX U3JENUil 1
JPYTUX MaTeprajioB. Kucinopo Hblii MHIEKC HEOOXOAMMO BKJIFOYATh B CTAHIAPTHI I TEXHUYECKHE YCJIOBUS Ha TBEPIbIe
BeIeCTBa (MaTepHaIbI).

2.10.3. CymHocTh METOAa OIpPEACICHHsS KHUCIOPOAHOIO HHJCKCA 3aKIIOYaeTCs B HAXO0XKICHUM MHHHMAaJbHOM
KOHLIEHTPAIK KUCIOPOJia B TIOTOKE KHUCIOPOAHO-a30THOM CMeCH, IIPH KOTOPOH HAOJIIOJIAeTCsl CAMOCTOSATENIbHOE TOPEHNe
BEPTHKAJIBHO PACIOJIOKEHHOTO 00pa3iia, 3aKHIaeMOro CBEpXY.

2.11. CrnocoOHOcTh  B3pBIBaTbCS M TOPETh INPH B3aUMOJACHCTBUM C BOJIOH, KUCIOPOAOM BO3AyXa W JAPYTHMH
BEIECTBAMHU (B3aMMHBII KOHTaKT BEILIECTB)

2.11.1. CnocoGHOcTh B3pBIBAaThCS M TOPETh NPU B3aMMOJCHCTBMU C BOJOH, KHCIOPOJOM BO3AyXa W JIPYTUMH
BEIIECTBAMH — 9TO KaYeCTBEHHBIH [10Ka3aTelb, XapaKTEPU3YIOIINH 0COOYI0 TOYKApHYIO OMACHOCTh HEKOTOPBIX BEILIECTB.



2.11.2. JlanHbple O CIIOCOOHOCTH BEIIECTB B3PHIBATHCS M T'OPETh NPH B3aUMHOM KOHTAaKTE HEOOXOIMMO BKIIOYATH B
CTaHAapThl WJIM TEXHUYECKHE YCJIOBHS Ha BEIECTBA, a TaKXKe CIEIyeT NPHMEHATh IMPHU ONPEACICHUU KaTerOpHH
MOMEIIEHUI 10 B3PHIBOIOXKAPHOW M MOXAPHOW ONACHOCTH B COOTBETCTBHU C TPEOOBAHUSIMH HOPM TEXHOJIOTHYECKOTO
NIPOEKTUPOBAHMS; TIPH BHIOOpE OE30MacHBIX YCIOBUH IMPOBEAECHUS TEXHOJIOIMYECKUX IPOLECCOB U YCIOBUH COBMECTHOTO
XpaHeHHs ¥ TPAHCIIOPTUPOBAHUS BEIIECTB U MATEPHAIOB; IIPU BHIOOPE WIIM HA3HAYESHUH CPEACTB MOKAPOTYIICHHS.

2.11.3. CymHocTh MeToza OIPEAEIeHHsI CIIOCOOHOCTH B3PHIBATHCS M T'OPETh NPH B3aMMHOM KOHTAaKTE BEILECTB
3aKIIIOYAeTCSl B MEXaHMYECKOM CMEIIMBAHWU HCCIEAYEMBIX BEIIECTB B 3aJaHHOH IMPOMOPIMHA WM OICHKE pPe3yIbTaTOB
HCTIBITAHUS.

2.12. HopMaibHasi CKOPOCTh PacHpOCTPAHEHHS IIAMEHHI

2.12.1. HopmanbHas CKOpOCTb pacHpOCTpaHEHHs TUIAMECHI—CKOPOCTh IepeMenieHns GpoHTa ITIAMEHN OTHOCHTEIBHO
HECTOPEBIIIETO Ta3a B HAIIPABICHHUH, IEPIICHANKYISIPHOM K €T0 MTOBEPXHOCTH.

2.12.2. 3HavyeHne HOPMAJIBHOW CKOPOCTH PACHPOCTPAHEHHs IUIAMEHH CJIEAYEeT NPUMEHSITh B pacyeTraX CKOPOCTH
HapacTaHMsl [JaBJICHUS B3pbIBa Ta30- H IAPOBO3IYIIHBIX CMECeH B 3aKpbITOM, HETEPMETHYHOM OOOpYZOBaHWUU U
MOMEIIEHUSIX, KPUTHYECKOro (racsiiero) auamerpa Npu pa3padOTKe M CO3JAaHMM OTHeENperpaauTesed, IUIoMmaan
JIeTKOCcOpachIBaeMbIX KOHCTPYKIHH, NPEIOXPAaHUTENbHBIX MEMOpaH M JPYruX pasrepMETH3UPYIOUIUX YCTPOWCTB; MpPHU
pa3paboTke MepONPUATHIL 10 0OECTIEYEHUIO M0KapOB3PHIBOOE30ACHOCTH TEXHOJIIOTMYECKHX ITPOIIECCOB B COOTBETCTBHHU C
tpeboBanusamu ['OCT 12.1.004 u TOCT 12.1.010.

2.12.3. CymHOCTh MeTOJa OIpeNeNieHHs HOPMAJbHOH CKOPOCTH pAacHpOCTpPaHEHHUS IUIAMEHH 3aKI0YaeTcsl B
MIPUTOTOBJICHUH TOPIOYEH CMECH HM3BECTHOTO COCTaBa BHYTPU PEAKIMOHHOTO COCYyJa, 3a)XHTaHWA CMECH B IIEHTpE
TOYCYHHIM MCTOYHHUKOM, PETHCTPAlNN W3MEHEHHS BO BPEMCHHU NABJICHUSA B COCYAC U OOpabOTKE SKCICPUMEHTATBHOM
3aBHCHUMOCTH ‘‘aBIIEHHE—BpEMs~ C HCIOJIH30BAHUEM MAaTEMAaTHICCKOH MOIENH IpoIecca TOPSHHS ra3a B 3aMKHYTOM
cocyie W TpOIeqyphl ONTUMH3amMH. Marematudeckas MOJETh II03BOJICT TIONYYHTh pPAacUYeTHYIO 3aBHCHMOCTH
“naBineHre—BpeMs’, ONTHUMH3ALMS KOTOPOW MO AHAJIOTMYHOM 3KCIEPUMEHTAJIbHON 3aBHCHUMOCTH JaeT B pE3yibTare
H3MEHEHHE HOPMaJIbHOM CKOPOCTHU B MPOLIECCE PA3BUTHS B3PbIBA I KOHKPETHOI'O UCTIBITaHHS.

2.13. CkopocCTh BBITOpaHHs

2.13.1. CxopocTh BBIFrOPaHUS—KOJIMYECTBO JKUAKOCTH, CrOparolieil B €IWHMIy BPEMEHH C €IWHMIBI IUIOIIAIH.
CKOpOCTh BBITOPaHHSI XapaKTePU3yeT HHTEHCUBHOCTh TOPEHHUS JKUJIKOCTH.

2.13.2. 3HaueHHe CKOPOCTH BBITOPAHHUS CIEAYET IPUMEHSATh NMPU PACUECTHBIX ONPEAEICHHUSIX MPOJOIKUTEIEHOCTH
TOPEHHMSI )KUJIKOCTH B Pe3epByapax, MHTEHCUBHOCTH TETUIOBBIICJICHHS M TEMIIEPATYpHOT'0 PeXKKMa 10)Kapa, MHTEHCUBHOCTH
MI0JTa9X OTHETYIIAIUX BEIICCTB.

2.13.3. CymHOCTh MeTO/Ia OIpENIeNeHUs] CKOPOCTH BBITOPAHUS 3aKIIOYAeTCS B 3a)XHTAaHWH 00pasla XUIKOCTH B
PEaKIMOHHOM cocyne, (GUKCHPOBAHWM IOTEPH MAacChl o0Opasla 3a OIpeACNCHHBIA IPOMEXKYTOK BpEMEHH U
MaTeMaTHIeCKOH 00padOTKe IKCIIEPUMEHTABHBIX JaHHBIX.

2.14. KospummeHT 15IMO00Opa30BaHUS

2.14.1. KosbdunueHt apIMOOOpA30BaHUS — IOKa3aTellb, XapaKTEPU3YIOMIUNA ONTHYSCKYIO IUIOTHOCTH JbIMA,
o0pazyromierocs pu IIAMEHHOM TOPEHUH WM TEPMOOKUCIIUTEIbHOW NECTPYKIHMHU (TIIEHHH) OIIPEAETICHHOTI0 KOJIMYeCTBa
TBEPJIOTO BEllleCTBa (Marepualia) B yCJIOBHUSX CIIEIMAIbHBIX UCIIBITAHUH.

2.14.2. 3nauenune kod¢dduureHTa ABIMOOOPa30BaHUs CJEAYeT MPUMEHSTh JUIS KIacCUPUKAMM MaTepuasioB II0
JIBIMOOOPa3yoIIeH CrTocOOHOCTH. Pa3iMuaroT Tpy rpyIIIbl MATEPHUAIIOB:

C Maoii AbIMOOBPA3YIOLLEH CIIOCOGHOCTBE0 — KOI(DMULHEHT AbIMO0OPasoBarmst 10 50 M?* Kr'" BKIIHOU.

C yMEPEHHOIT IHIMO0GPa3yIolIeil CIOCOGHOCTHIO — K03 (HIMEHT ApIMO0GpaszoBanms cB. 50 10 500 M2 K’ BKIIIOU. ;

¢ BBICOKOIT IBIMO0GPA3yIoIeii CIIOCOGHOCTBIO — KO HUIEHT ApIMO0GpasoBanms cB. 500 M2 - kr'.

3HaueHne KO3 UIHEHTa THIMOOOpPa30BaHUS HEOOXOAWMO BKIIOYATh B CTAHOAPTHl MM TEXHUYECKHE YCIIOBHS Ha
TBEpJIbIC BEIICCTBA U MaTEPHAJIBI.

2.14.3. CymHocTs METOIa OTIpeeNieHus KodQPHUIneHTa THIMOOOPa30BaHHS 3aKII0YACTCS B ONPEACICHUN ONTHYECKOM
IUIOTHOCTH JbIMa, 00pa3yromierocs MpH TOPSHWH WU TICHHH W3BECTHOTO  KOJHYECTBA HCIBITYEMOTO BEUIECTBA WU
Marepualia, pacipeelIeHHOrO B 33JJaHHOM o0beMe.

2.15. njexc pacnpocTpaHeHHs IJIaMeHH

2.15.1. Iuaekc pacrpoCTpaHeHHUs JIaMEHH—YCJIOBHBIA Oe3pa3MepHBIN MMOKa3aTelb, XapaKTCPU3YIOIIH CIOCOOHOCTh
BEILIECTB BOCIUIAMEHSTHCS, PACIIPOCTPAHSTD [LIAMsI [0 TIOBEPXHOCTH U BBIJIEISTH TEILIO.

2.15.2. 3HaveHHe HHACKCA PACIPOCTPAHEHHS IUIAMEHH CICAYeT IPUMEHSTh IS KIIACCH(PHUKAIIMN MaTEPHUAIOB:

HE PacHpOCTPaAHSIOINE IJIaMs 110 MOBEPXHOCTU—HMH/IEKC pacipocTpaHeHus riaMmeHu paseH 0;

MEJUIEHHO paclpOCTPaHSIONIHNE IIIaMs 110 TOBEPXHOCTH — MHJIEKC pacnpocTpaHeHus miamMeHu cB. 0 1o 20 Bkmod.;

OBICTPO PACHPOCTPAHSIONINE IIAMSI 110 TOBEPXHOCTH — MHIEKC pacrpocTpaHeHus miaamenu cB. 20.

2.15.3. CymHocTh MeTO/A ONpeeNieHNs] MHAEKCa paclpOCTPaHEHUs IUIAMEHHN 3aKIII0YaeTcsl B OIIEHKE CIOCOOHOCTH
Marepualia BOCIUIAMEHSTBCS, BBIISNSATH TEIUIO W PaclpOCTPAHSTh IJIaMsl 10 MOBEPXHOCTH NPH BO3/ICHCTBUM BHEIIHETO
TEIJIOBOTO TTOTOKA.

2.16. IToka3arenb TOKCHYHOCTH ITPOILYKTOB FOPEHHS TIOJIMMEPHBIX MaTepHaIoB

2.16.1. Tloka3zarenb TOKCHYHOCTH IPOJYKTOB TOPEHUS—OTHOIICHHE KOJHMYECTBA Marepualia K eIuHHIe o0bema
3aMKHYTOT'O HPOCTPAHCTBA, B KOTOPOM 0Opasyoliuecsl Ipyd TOPEHUH Marepualia  Tra3000pa3Hble MPOMYKThI BBI3BIBAIOT
rubens 50% MoAONBITHBIX KHUBOTHBIX.

2.16.2. 3HaueHue NOKa3aTess TOKCMYHOCTH  MPOJYKTOB TOPEHUS CIIEAYET MPUMEHSTh IJIsl CPAaBHUTEIHHOH OLEHKH
MOJUMEPHBIX MATEepUalioB, a TaK)Ke BKIIOYATh B TEXHWYECKHE YCIOBUS M CTaHAApThl Ha OTACJOYHBIE U
TETION30JSILIMOHHBIE MaTEPUaIIBI.

Krnaccudukanus matepuaaoB 1o 3HaYEHHUIO OKa3aTeN st TOKCHYHOCTH IIPOAYKTOB FOpPEHHs NpUBeeHa B Ta0I. 2.

Tabuuua 2



Kiacc onacnoctu H 3
CLs,,T "M, DU BDEMEHHU SKCIIO3UIMH, MHH
5 15 30 60
Upe3BeIyaifHO OIIACHBIC Jo 25 Jo 17 Jo 13 Ho 10
BricokoomnacHbie 25—70 17—50 13—40 10—30
‘YMepeHHOOIacHbIe 70—210 50—150 | 40—120 30—90
ManoonacHble Cs. 210 Cs. 150 Cs. 120 Cs. 90

2.16.3. CymiHOCTh MeTOIa OTpeAeTICHAS TOKa3aTeNsl TOKCHYHOCTH 3aKIIF0YaeTCs B CKUTAHUH HCCIEAYEMOT0 MaTepraa
B Kamepe CropaHusl NpH 3aJaHHOW IUIOTHOCTH TEIUIOBOTO IIOTOKA M BBIABICHHH 3aBUCHMOCTH JIETalbHOTO 3(dekrta
ra3000pa3HbIX MPOAYKTOB FOPEHHS OT MAaCChl MaTepHaa, OTHECEHHOH K eANHHULE 00BEMa SKCIO3UIIMOHHON KaMEephI.

2.17. MunnManeHas ¢rerMaTu3upyomnas KOHIeHTpanus Giiermaru3zaTopa

2.17.1. MunHumanbHas QuiermMaTuzupymoonias —KOHLIEHTpauus  QierMaru3aTropa—HauMeHbIIass KOHIEHTpauus
(yrermaTrzaTopa B CMECH C TOPIOYMM M OKUCIIMTENIEM, IIPU KOTOPOH CMECh CTAHOBUTCSI HECHOCOOHOW K PacpOCTPaHEHUIO
IUITAMEHH ITPHU JII0OOM COOTHOIIEHHU TOPIOYETO U OKHCIHUTES.

2.17.2. 3nHaueHne MUHHMMalbHOH (ierMaTH3MpYIONeH KOHIEHTpaluu (QiermMaTusaropa CleayeT NPUMEHATh IpH
pa3paboTke MeEpOoNpUsATHH IO OOECIEYEHHIO I10’KapOB3PHIBOOE30MIACHOCTH TEXHOJIOTHYECKUX IIPOIECCOB  METOA0M
¢ermaruzamun B cooTBeTcTBUE ¢ TpeboBanmsamu ['OCT 12.1.004 u T'OCT 12.1.010.

2.17.3. CymHOCTP MeTOHa OIpeneleHHUs MHHUMAIBHOW (IerMaTU3UPYIOMEH KOHIEHTpanmuu (IerMaTuzaTopa
3aKJIIOYAeTCsl B ONPENEIICHUM KOHIEHTPALMOHHBIX IIPENENIOB PpaclpOCTPAaHEHUs IJIAMEHHM TOPIOYEro BELIECTBA IPU
pa30aBiieHHHN Ta30-, TAPO- U MBIJICBO3AYIIHON cMecH JaHHBIM (IIETMATH3aTOPOM U IIOJydeHUH “KPHBOH (prermaTusanmm’.
[Muk “kpuBoil (uermMaTu3amuu’” COOTBETCTBYET 3HAUYCHHIO MHHUMAIBHOW (IIerMaTU3UpyIOmeld KOHIICHTpAIHH
¢rermarnzaTopa.

2.18. MuHHMaJIbHOE B3PHIBOOMACHOE COJEPIKAHKUE KUCIOPOIa

2.18.1. MuHnManbpHOE B3PHIBOONACHOE COJEPIKAHUE KUCIOPOia— TaKas KOHLIEHTPALUs KUCIOpoJa B rOproYel cMecH,
COCTOSIILIEH M3 TOPIOYEro BeIlecTBa, BO3AyXa M (hierMaTH3aTtopa, MEHbIE KOTOPOI pacrpocTpaHEHUE IUIAMEHH B CMECH
CTaHOBHUTCSI HEBO3MOXKHBIM IIPH JII000H KOHIIEHTPAIIMK TOPIOYETo B CMECH, pa30aBIICHHON JaHHBIM (hJIerMaTu3aToOpOM.

2.18.2. 3HaueHMe MUHHMMAJIBLHOTO  B3PBIBOOMACHOTO COJEPXKAHHs KHUCIOPOAA CIlelyeT MPUMEHSTh NMpU pa3paboTke
MEpOIPUATHH 10 OOECHEYCHUIO IT0KapOB3PHIBOOC30MACHOCTH TEXHOJOTMYECKHX IIPOLECCOB B COOTBETCTBUH C
tpeboBarusmu [OCT 12.1.004 u TOCT 12.1.010.

2.18.3. CymHocTh MeTOzAa ONpECICHUS] MHHUMAIGHOTO B3PBIBOONACHOTO COJEPIKAHHS KHCIOpOJa 3aKJII0YacTcs B
UCTIBITAaHWN HA BOCIIAMEHEHHE Ta30-, Mapo- WM IBUIEBO3AYIIHBIX CMECEl pa3IMdHOTO COCTaBa, pa30aBICHHBIX JaHHBIM
(rermaTH3aTOpOM, O BBIABICHUS MHUHMMAIbHOM KOHLEHTPALMM KHCIOPOAAa ¥ MAaKCHMaJIbHON KOHLIEHTPALUH
(urermaTnzaTopa, Mpu KOTOPHIX €Ile BO3MOXHO paclpocTpaHEHHE TUIaMEHH M0 CMECH.

2.19. MakcumalibHOE JIaBJICHUE B3phIBa

2.19.1. MakcuManpHOE  [ABJICHHWE  B3pbIBa—HaWOOJblIce  HM30BITOYHOE  JABJICHHE, BO3HHKAMOIIEE  MPU
JedaarpalliOHHOM CTOpPaHUM ra30-, apo- WM MBUICBO3AYIIHON CMECH B 3aMKHYTOM COCY/ie IPH HadalbHOM JaBJICHHH
cmecu 101,3 kITa.

2.19.2. 3HaueHre MaKCUMaJIbHOTO JaBJICHUs B3pbIBA CJIEIYET IPUMEHSTH TP ONPENEJICHUHN KaTeropuy MOMEUICHHI 110
B3pBIBOIIOXAPHOW W TI0KapHOW OMACHOCTH B COOTBETCTBUM C TPEOOBaHHSIMHU HOPM TEXHOJOIMYECKOTO MPOEKTHPOBAHMS,
npu  pa3pabOTKe MEpONpUSTHH 10 O0ECHEeYEeHUI0 MO0XXapOB3PHIBOOE30MACHOCTH TEXHOJIOTHYECKUX IIPOIECCOB B
cootBercTBUH ¢ TpeboBanmsamu ['OCT 12.1.004 u 'OCT 12.1.010.

2.19.3. CymHocTp MeToa ONpeaeIeH!s MAKCUMAIBHOTO JIaBJICHHS B3PBIBA 3aKIIFOYAETCS B 3a)KUTaHWU ra30-, Mapo- U
IIBUIEBO3JYIIHOW CMECH 3aJaHHOTO COCTaBa B O0O0BEME PEaKIMOHHOTO CcOCyla M PETrUCTpalUM H30BITOYHOTO
Pa3BHBAIOIIETOCS PY BOCIUIAMEHEHHH TOpIOYeii cMecH JaBiieHHs!. VI3MEeHss KOHIIEHTPAIMIO TOPIOYEro B CMECH, BBISBIISIIOT
MaKCHMaJIbHOE 3HAUCHHE JIaBJICHUS B3PHIBA.

2.20. CxopocTb HapacTaHusl JaBJICHUS B3pbIBa

2.20.1. CkopocTh HapacTaHUsl JaBJICHHs B3pbIBa—IIPOU3BOJHAS JABJCHUsSI B3PhIBA [0 BPEMEHH Ha BOCXOJSIIEM
y4acTKe 3aBUCUMOCTH JIABJICHHS B3PbIBA TOPIOUEH CMECH B 3aMKHYTOM COCY/IE OT BPEMEHH.

2.20.2. 3HaycHHE CKOPOCTH HApPaCTaHWs TABJICHUS B3PBIBA CJICAYET MPHUMEHSTH MPH Pa3pabOTKe MEPONPHITHIH 10
o0ecIieueHH0 M0XKapOB3PbIBOOE30MACHOCTH TEXHOJOTMYECKUX MPOLECCOB B cOOTBeTCTBHM ¢ TpeboBanusmu ['OCT
12.1.004 u 'OCT 12.1.010,

2.20.3. CymHocTh MeToJia ONpejAeNeHHs CKOPOCTH HapacTaHMs IaBICHUs 3aKJII0YaeTcss B OKCIIEPUMEHTAIbHOM
OTIpeJIeTICHUN MaKCUMaJIbHOTO JIaBJICHHS! B3PBIBA TOPIOYEl CMECH B 3aMKHYTOM COCY/€, TOCTPOEHHUH TpaduKa U3MEHEHHUS
JIaBJICHNS! B3pbIBA BO BPEMEHH U pacyeTe CpeHeil 1 MaKCUMaIbHON CKOPOCTH MO U3BECTHBIM (POpPMYJIaM.

3. YCJIOBUS ITOXXAPOB3PLIBOBE3OITACHOCTU I1PU NCITOJIb3OBAHWU BELIECTB 1 MATEPUAJIOB
3.1. [lns oOecrieueHusi MOXapoOB3pHIBOOE30MNACHOCTH MPOLECCOB MPOM3BOJCTBA, NEepepabOTKH, XpaHEHHs U
TPAHCIIOPTUPOBAHUA BEIICCTB U MAaTECpPHUATIOB HCO6XOJII/IMO JaHHBIC O MTOKAa3aTeIIAX MOXKapOB3PbIBOOITIACHOCTHU BEIIECTB U

MaTEepPHAJIOB UCIOIB30BAThH ¢ KOAPPHIIMECHTaMU 0€30IaCHOCTH, TPUBEICHHBIMHU B Ta0JI. 3.

Tabnuma 3

Cnocob | Pernamentupyemslii | Ycnosus




MIPEeIOTBPAIICHHS napamerp M0’KapOoB3PHIBOOE30IIACHOCT
1oXxapa, B3phIBa u
I[Ipenorspawenne 06 ¢, 06e3 ¢, 06e3<09(p,-07R)
pa3oBaHus TOPIOYCH Cpe ¢, 06e3>1,1(},+0,7 R)
Tl ¢ ¢, 0e3 ¢4,0e3211(py+0,7R)
Po, 0e3 9o, ,0e3<0,9 ((po2 -0,701)
Orpanuuenue T'oprouects BelecTna | oprouecTs BENIECTBA
BOCILJIAMEHSIEMOCTH u|(marepuana) (MaTepuana) He JIOJDKHA
TOPIOYECTH BCIICCTB U ObITh OOJice pEeryIaMeHTH
MaTepHUaioB POBaHHOM
KU, KU, <K
thn,n t BCILI <t BCr(3.1.) ~ 35°C
IIpenotBpamicHue W, Wses <0,4 W,
00pa3oBaHUs B roproveit tees <0,81,,
cpene (MM BHECEHUs B toe, <0,8t,
Hee) HCTOYHHUKOB
3aKUTAHHS

KU —=xwucnopomusrit uaaekc, % 00.;

KW o—nmommycTuMBIif KHCITIOPOTHBIN HHICKC ITPH HOPMAIBbHOU TeMmepaType, % 00.;

R— Bocmpon3BOAMMOCTE METOJa OIpEIeNCHHS ITOKa3aTelsl MOKapHOW OMAacCHOCTH IMPH TOBEPUTEIHHON BEPOSTHOCTH
95%;

t 6e; — Oe3omacHas Temmneparypa, °C;

tpen,; —AOMYyCTHMAs TeMIlepaTypa Benblmky, °C;

tacn(s.r) —TEMIIEPATYPA BCIBILIKK B 3aKpbITOM THrIE, °C;.

t—MUHHMaJbHAS TEMIIEPATypa CPeibl, IPU KOTOPOU HAOIIOAaeTCs caMOBO3ropanue oopasa,. °C;

t,, —Temnepatypa tiaenus, °C;

W, — Oe3omacHast SHeprus 3axuranus, Jx;

W,y — MUHHMAaJBHAS YHEPTHUS 3aKuranus, JIx;

(p  —BEpPXHHUH KOHLEHTPAIMOHHBIA MpeJieN pacupoCTpaHEeH!s JIAMEHH 10 CMECH TOPIOYEro  BEIECTBa C BO3AYXOM,
% 06. (r - M°);

O 16e;— O€30TacHasE KOHICHTpALMS TOPIOYEero BelecTsa, % o00. (r~M'3);

Py —ganHﬁ KOHIICHTPAI[HOHHBIN TIPEIe PACIPOCTPAHEHHS IIJIAMEHH 110 CMECH TOPIOYEro BEIIECTBa C BO3MyXoM, %0
00. (r - m”);

0o, —MHHUMaJILHOE B3PBIBOONIACHOE COZIEPKAHNE KHCIIOPOJia B ropioueii cmecu, % 00.;
2

00, . Ger—0€30MACHAs KOHUEHTPALKS KUCIOPO/ia B roproyei cmecu, % 06.;
2

(¢ — MHHUMAJbHAS (IerMaTH3UPYIOIIas KOHLIEHTpanus ¢rermaTusatopa, % o0.;
(P¢.6es — Oe3omacHas prermaTusupyromas KoHueHTpanus ¢uermarusaropa, % o6.

4. METO/Jbl OIIPEJEJEHUS TIOKA3ATEJIEM TTOXAPOB3PHIBOOIIACHOCTH BEIIECTB U
MATEPUHAJIOB

Metoj; 3KCIIEPUMEHTAJIBHOTO ONpENeNICHNus] NPEANOYTUTEIICH U SBJISETCS 00s3aTeNbHBIM, €CIH OTCYTCTBYET
anpoOMPOBaHHBIA pAacyYETHBI METON, a TakXKe €CIM TOYHOCTh WJIM 00JacThb NPUMEHEHHUs] pacyeTHBIX METOIOB He
YZIOBIIETBOPHUTEIIbHA.

4.1. MeToz KCTIEpUMEHTAIIBHOTO OIPEAEIICHHA IPYIIITBI HETOPIOYMX MaTEepHaioB

Merto/ HE TPUMEHNM JUISl HCIIBITAHUS CIIOMCTHIX MAaTEepHAIOB U MaTepHaiOB C MOKPHITHAMH U OOJIMIIOBKaMU.

4.1.1. Annapamypa

Cxema npubopa [UIs onpeieNieHNs TPYIIBl HErOpIoYrHX MaTeprualioB IpUBeeHa Ha 4epT. 1.

4.1.1.1. [Teyp TpyOuaTOro THNA BHYTPEHHMM JuaMeTpoM (75+1) MM, BbicoToi (150+1) MM, TONMIMHON CTEHKH
(10£1) MM, H3rOTOBJICHHAS W3 OTHEYIIOPHOrO MaTepHama IIoTHOCTHIO (2800+300) kr-m™. Tpy6a meun oGMaTEIBAETCS B
OJIHH CJI0T STEKTPHUYECKOH CITHPANIBIO M3 HUXPOMOBOI MPOBOJIOKH ceuernem 1 Mm° ¢ conporusiennem (19+1) Om. O6mast
TOJII[HA CTEHKHU C YYETOM OTHEYNOPHOTO IIEMEHTA, KPEISIIEro IEKTPHUIECKYIO CIIUpallb, HEe JOJDKHA MpeBbImaTh 15 MM.
TpyOy meun cieayeT 3aKpenuTh B LEHTPE 3al[UTHOrO KOXXyxa. IIpOCTpaHCTBO MEXIy TpyOOH M KOKYXOM 3alOJIHSIOT
HECTOPAEMBIM TEILTON30ISIHOHHBIM MATEPHATIOM CPeHei MI0THOCTHIO (140£20) KoM,

4.1.1.2. 3auuTHbIA 5KpaH BHYTpEeHHUM jaunameTpoM (75+1) MM u BbicoToll 50 MM € OTIOJIMPOBAaHHOW  BHYTpEHHEU
MMOBEPXHOCTHIO, M3TOTOBJICHHBIM W3 JMCTOBOW cTaimu ToiammHoH 1 mm. CHapyxu 3KpaH TEIUION30JIUPYIOT CIOEM
MHUHEPAIBGHOTO BOJIOKHA ¢ TeronpoBogHocThio (0,04+0,01) BT - Mt K? npu cpenHerd temneparype 20 °C. Tommuna
TETUION30JIMPYIOIIETO CJIOSt — HE MeHee 25 MM.

4.1.1.3. Crabmim3aTop BO3JyIIHOTO TOTOKAa KOHNYECKON (POPMBI, INIOTHO, BO3yXOHEIPOHUIIAEMO PUCOETUHEHHBIH K
ocHoBaHMIO Teud. nnHa crabunuzaropa 500 MM, BHyTpeHHUH BepxHuid nuamerp (75+1) MM n HwkHuA (10.0+0,5) Mm.
Crabwim3aTop W3roTaBIMBAIOT M3 JIMCTOBOM CTalM TOJIIMHON 1 MM C OTHONMPOBaHHOW BHYTPEHHEH MOBEPXHOCTHIO.
BepxHroro yacts crabuimsaTopa AIMHON He MeHee 250 MM TEIIOM30JIMPYIOT C BHEIIHEH CTOPOHBI CII0EM MHUHEPAIbHOI'O
BOJIOKHA C TeruonpoBoxrocTso (0,04+0,01) Br - m™ - K mpu cpeneii Temmeparype 20 °C.
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Jdouv

1 — moxcraBka; 2 — BBITSDKKA; 3 — TEIUIOM3OJISIIMOHHBIN CIIOH 3aIIMTHOTO SKpaHa U crabuims3aropa; 4 — meds; 5 —
JepkaTeNb o0pasma; 6 — yCTpoWCTBO IS OIMyCKaHUS 00pasia; 7 — TepMO3JICKTpPUIECKUE peodpa3zoBareny; 8 —
3alIMTHBIN 3KpaH; 9 — 3amuTHEINA K0XKyX; 10 — Tennou3osiMoHHbIH Matepuan; 11 — cTabuau3aTop BO3AyLIHOTO HOTOKA
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4.1.1.4. CobOpanHble BMeCTE Me€Yb, 3AMIMTHBIM JKpaH M CTa0WIM3ATOP YCTAaHABJIMBAIOT Ha TOJCTaBKY, HUMEIONIYIO
OCHOB@HHE U BBITSKKY, CIYKAIILYIO JUIsi yMEHBIICHUS TATH y OCHOBaHHS KOHYyca cTaduiau3aropa. Beicora BbITskkr — 550
MM. PaccrosiHre Mexy HY)KHMM KOHIIOM CTaOMJIM3aTopa U OCHOBAHHEM IOJICTAaBKU JIOJDKHO COCTaBIIsATH He MeHee 250
MM.

4.1.1.5. lepxxaTtenb o0Opasna, M3TOTOBJICHHBIH W3 KAPOCTOWKOM CTaNIBbHOW NPOBOJIOKH auamerpoM 1,5 MM, mommkeH
HUMETh HWINHIPUIECKYI0 popMy. OCHOBAaHHMEM JIEpKaTeNIs SIBISETCS CETKa M3 TOHKOH CTallbHOW KapOCTOWKOW IPOBOJIOKH.
Bricora mepxkartens (50+£2) mMm, mmamerp 47 mwm. [epxarens oOpasma Mmaccodt (15+2) r moaBemeH Ha TpyOke W3
Hep>KaBEIOIIEeH CTAIN C BHELTHUM JHaMeTpoM 6 MM ¥ BHYTPSHHUM — 4 MM.

4.1.1.6. VYcrpoiictBO ais omyckaHus o0pasna, cocTosllee M3 METaJUIMYECKOTO CTEPXKHS, CKOJIB3SIIEro I10
BEPTHKAJIbHOM HAITPaBJIAIOLIEH, TO3BOJISET JIETKO OIyCKaTh 00pa3ell BHYTph Ie4n 0e3 KacaHHs ee CTEHKH TaKKMM 00pa3om,
4T00BI 00pa3el TOYHO U HAJIEKHO PACIOarajics B reOMETPUYECKOM IIEHTPE MeUH.

4.1.1.7. TepmodneKTpUIeCKHe Mpeodpa3oBaTean ¢ 000J0UKON M3 HEPIKABEIOIICH CTajal BHEUTHUM quameTpoMm 1,5 Mm,
MaKCHMaJIbHBIM JJUaMEeTPOM M30JIMPOBaHHOTO pabodero cras He O6osiee 0,5 MM, ciyxaiiue Ajst U3BMEPEHUs: TeMIepaTypbl B
Meyd, Ha IOBEPXHOCTH W BHYTPH oOpaslia HCClelyeMoro Marepuana. Pa0oume cram Tpex TepMOAJIEKTPHUECKHUX
npeoOpa3oBaTenell yCTaHABIMBAIOT C IOMOINBIO INA0JIOHa Ha OJHOM TOPU3OHTAIEHOM YPOBHE, COOTBETCTBYIOIIEM
cpenHeil muHuK 1eun (depT. 2). TepMoaneKTpuieckuil IpeodpasoBarenb 1, U3MEPSIONMN TeMIepaTypy B IE4H, JOJDKSH
OBbITH YCTaHOBJIEH TakMM 00pa3oM, 4ToObI paboumii cmaii Haxomwics Ha paccrosauu (10,0+£0,5) MM OT CTEHKH meun.
PerynupoBky ero mojo)XKeHHs OCYIIECTBIISIOT C TOMOIIBIO HAlpaBiIONIeH, NPUKPEIUICHHOW K 3allUTHOMY OJKpaHy.
TepmonnexkTpudeckuii npeoOpazoBarens Tp, M3MEpSIONIMI TeMIepaTrypy Ha IOBEPXHOCTHM oO0pasla, IOJDKeH OBITh
YCTAQHOBJICH TakMM 00pa3oM, 4TOObl paboumii crmaii MMead KOHTAaKT C 00pa3loM C MOMEHTa Hayaja HCIIBITAaHUS W
pacrioyarajics JUaMeTpajbHO MPOTHBOIMOJIOKHO IOJIOKEHUIO TEPMODIEKTPUYECKOTO IMpeodpazoBatTels, M3MEpSIOIIEro
TeMIepaTypy B neud. TepMmoaJekTpudeckuil mpeobdpasoBateib T3, H3MEPSIONMIA TeMIiepaTypy BHYTpU 00pasiia, OJDKeH
OBITh YCTAaHOBJIEH TakUM 00pa3oM, 4ToObI paboumii craii HaXoIWJICs B TEOMETPUIECKOM IIeHTpe obpasia (A uero B
o0paslie JeJal0T OTBEPCTUE AUAMETPOM 2 MM).
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Bce HOBBIC TepMORIIEKTpHUIECKUE TPeoOpa3oBaTey Iepe]] UCIOIb30BaHIEM JOJDKHBI OABEPraThcsl HCKYCCTBEHHOMY
CTapeHHIO JUTSI CHIDKCHHS OTPaXKaroIeil CtocOOHOCTH.

4.1.1.8. TpexkaHaIbHBIH CAMONHINYIIANA TPUOOP, PETHCTPUPYIOMIUN BBIXOAHBICE CHUTHAIBI TEPMOIJICKTPUICCKUX
mpeoOpa3oBarelieif ¢ TOTPEIIHOCTHI0 TpagyupoBku He Oomee 1 °C m oOecrmedmBaromuii HEMPEPHIBHYIO 3aIUCh
MOCTYTAIOMINX TAaHHBIX ¢ HHTepBaioM He Ooee 0,5 ¢. Kimace tounoctu mpubopa — He HIke 0,5.

4.1.1.9. CexyHoMep € NMOTPEIIHOCTHIO H3MepeHus He Oouiee 1 c.

4.1.1.10. [yns uabOnromeHus 3a o0Opa3oM B me4yu W Oe30MacHON paboThl OMepaTtopa yCTAHABIMBAIOT HAJ MEYBIO
CMOTPOBOE 3€pPKaJIO C TOPU3OHTANBHBIM YTJIOM OTKJIOHEeHus 30°.

4.1.1.11. PerynsaTop HampsDKEHHsS C BBIXOJHOW MOIIHOCTBIO He MeHee 1,5 kB-A, morpemHocts paboThl KOTOPOro
JIOJDKHA COCTaBIAThH He 6ostee 1 % oT HOMHHAIIBHO BENUYHHBI.

4.1.2. I[loozomoska K ucnvlmanusm

4.1.2.1. Pasmemienue mpudopa Uil UCHBITAHUK JOJDKHO IPEIyCMAaTpUBATh OTCYTCTBHE BO3ICHCTBHS TATH BO3TyXa
W3BHE, MPSIMOTO COJHEYHOTO CBETa WM WCKYCCTBEHHOTO OCBEIICHUS, 3aTPYAHSIONIMX IPOBEACHUEC WCIBITAHUS H
HaOJIO/ICHUE 32 TUIAaMEHEM BHYTPH TICUH.

4.1.2.2. Tlepen mpoBeIeHHEM HCIBITAHUA CTaOMIN3UPYIOT paboTy TedH, IMpeABAPUTEIHHO BEIHYB U3 HEe JepKaTelb
o0pa3ma ¢ yCTpOMCTBOM JUIS €ro OITyCKaHWS. Y CTaHABIMBAIOT TEPMODIICKTPUIECKAN MpeoOpa3oBaTeNb IS H3MEPCHHS
TeMIepaTypbl B me4n B cooTBeTcTBUU ¢ 1. 4.1.1.7. Perynmupys BelHYWHY IT0JaBacMOTO HANPSDIKCHUS, HArPEBAIOT
MOCTENIEHHO TIeYb B TeueHue 2 4 o Temmepatypbl (750+5) °C. YcraHoBUBLIasCs TeMmIlieparypa B MEYd HE JOJDKHA
u3MeHsThes 0osee uem Ha 2°C B Teuenne 10 MuH.

4.1.2.3. B cayuasx MpoBeleHHs] HCIBITAHUM B TOBOH IeYd, IPH 3aMEHE WM PEMOHTE OTAENBHBIX Y3JI0B HpHOOpa,
HEOOXOIMMO MPOBECTH TPAIYUPOBKY MEUYH IIyTEM H3MEPEHHUs TeMIIEpaTypbl CTEHKU MEYr MO TPEM BEPTHKAJIbHBIM OCSIM B
TOYKaX, COOTBETCTBYIOILIMX CEPEMHE BBICOTHI CTCHKH Te4H U Ha ypoBHe 30 MM BbIIlIE M HIKE CPEAHEH TOUKU C MOMOUIBIO
CKaHHPYIOIIET0 YCTPOHCTBA C TEPMOINEKTPUUECKHM mpeobpaszosarenem (uepT. 3). Ocoboe BHUMaHHE CIEIYET yIENsTh
00CCIICUCHHI0O KOHTaKTa MEXJY TEPMOJJICKTPUYECKAM IpeoOpa3oBareieM W CTeHKOW mmeud. [lomoxxeHwme
TEPMODJICKTPUIECKOT0 TPEoOpa3oBaTessl HENb3sl U3MEHATh B TCUEHUE 5 MUH JI0 MOMEHTa PETHCTPAIlUH TEMIICPaTypHL.

Cpennee apugmernueckoe 3HaueHHE BceX 9 3aperHMCTPUPOBAHHBIX TEMIIEPATyp AOJDKHO cocTaBiiTh (835+10)°C, u
Takas TeMIeparypa JODKHA TOICPKUBATECS MIepe]] HadaioM UcTbITaHui. [10100paHHBIA TaKUM 00pa3oM PEXHUM IT0Ia4YH
HATIPSKCHUS Ha HArPEeBATENBHBINA IIEMEHT TOJICPIKUBAIOT U B JaJbHEUIIICM.

4.1.2.4. Ins vcnbITaHU TOTOBAT 5 00pasoB HCCieayeMoro Matepuana auamerpoM (45,) mm, BeicoToi (50+3) mm.
Eciu ToJmpHa UCCIIEAYEeMOro Mareprana coctapisier Mmeaee 50 MM, To 00pasel; HAOMPArOT U3 HECKOJILKHUX CIIOCB, YTOOBI
obecreunTh HEOOXOAUMYIO BEICOTY. Cllon B 00pasiie pacrojararoT TOJHKO TOPU30HTAIBHO U TUIOTHO COEIUHSIOT MEXIY
c000# CTajgpHOI MpPOBOJOKOK muamerpoM He Oomee 0,5 mm. Ciom B 00pasie pacroyiaraloT TakKuM 00pa3oM, 4TOOBI
pabouuii craii TepPMOAIEKTPUUIECKOTO peoOpa3oBaTensi, YCTAHOBIEHHOTO B cepenuHe oOpasia, HaXOAWJICS BHYTPH CIIOS
MaTepHala, a He Ha TpaHHIIe pa3Jielna CIOeB.

OO0pa3Lbl TOIDKHBI XapaKTepH30BaTh CPETHUE CBOMCTBA UCCIIEyeMOT0 MaTepralla.
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4125 B BepxHeil uacTm oOpa3ia JETalOT OCEBOE OTBEPCTHUEC JAUAMETPOM 2 MM I Pa3MEUICHHUS
TEePMORJIEKTpHUYecKoro mpeodpaszoBatens. llepen wucmeITaHHeM 00pasipl BBIACP)KUBAIOT B CYIIMIBHOM IIKady mpu
temnepatype (60+6) °C B Teuenne 20—24 4 ¢ MOCIEOYIONMM OXJTXKACHHEM HUX IO TEMIIEPaTyphl OKPYKAIOMIEH Cpe/Ibl.
JomyckaeTcss KOHANIIMOHUPOBaHIE 00pa3IoB B cOOTBETCTBUH ¢ TpeboBaHusmu HT /] Ha maTepuai.

4.1.2.6. Ilocite KOHANIIMOHUPOBAHUS OTPECIISIFOT MacCy KakJoro o0pasiia ¢ MorpenrHocTEo He 6ornee +0,1 T.

4.1.3. Ilposedenue ucnvimanuii

4.1.3.1. Ctabunu3upytoT paboTy meun cornacHo 1. 4.1.2.2.

4.1.3.2. TloATOTOBICHHBIA K HCHIBITAHUIO OOpa3el] MOMEIIAOT B JCpKaTellb, KPEmaT K HEMY TEPMOXJICKTPUICCKUE
npeoOpaszoBarenu cornacHo 1. 4.1.1.7, mocne vero aepkarens ¢ oOpa3ioM 0e3 Kakux-In00 TOTYKOB OMYCKAIOT B MEYb 3a
BpeMs He Ooiiee 5 ¢. BKItoyaroT cekyHIoMep cpa3y ke MOcie BBeIeHUsI UCTIHITYyeMOro o0pasiia B meyb.

4.1.3.3. B TeueHHe BCEro UCTBITAHUS MTOKA3aHUS TEPMOIJICKTPHUCCKUX MPe0o0pa3oBaTelicii, H3MEPSIOIINX TEMIIEPATyPy
ey U 00pasia, JOIKHBI PErHCTPUPOBATHCS CAMOITHITYIIIUM ITPUOOPOM.

4.1.3.4. Bpemst uCIbITaHUS, KaK MpaBuio, coctaBimsieT 30 MuH. 3a 3TO BpeMs JOCTHraeTCsi KOHEYHOE TeMIIEpaTypHOe
paBHOBECHE, PETUCTPUPYEMOE TEPMODJICKTPUYECKUMH TIpeoOpa3oBaTeissMi B TIe4d, BHYTpUM oOpasna M Ha ero
MTOBEPXHOCTH, pa3IMIie MEXIy MMOKa3aHWSIMH KOTOPHIX He MOKHO mpeBblmath 2°C B Teuerue nocieqanx 10 muH. B
ciIydae, eciHM TeMIIepaTypHOe paBHOBecwe He MOCTUTHYTO 3a 30 MUH, TO HEOOXOTUMO MPOJOJDKHUTH HCIBITAHUE 10
MOMEHTa JOCTHXXKEHHs KOHEYHOIO TEMIIEPaTypHOTO pPaBHOBECHs, IIPOBEPSsI MOKA3aHHMS TEPMOIIEKTPUUECKUX
npeoOpa3oBarenieii ¢ UHTEpBaIOM 5 MUH. [IpH MOCTHKEHUHM TEMIIEPATYPHOTO PAaBHOBECHS HCIBITAHHE MPEKPAIAOT IO
OKOHYAHWH MOCIIEHETO 5-MHHYTHOTO HHTEPBANIA; GUKCUPYIOT MPOJIOJDKUTEIBHOCTh UCTIBITAHUS.

IMpumeyanue. VYcraHaBiMBash KPUTEPUHM OLEHKH PAaBHOBECHs, HEOOXOJAMMO y4YHUTBIBATh, 4YTO IIOKAa3aHUs
TEPMOAJIEKTPHUYECKOTO MTPpeoOdpa3oBaTelisi, yCTAHOBICHHOIO B CepeiHe 00pa3iia, Bceraa JIOKHbBI ObITh HMKE TOKa3aHUH
TEPMOAJIEKTPHUYECKOTO NMpeodpa3oBaTesist B IEUH.

4.1.3.5. O0paser| U3BJICKAIOT U3 TIEYH U IOCIIC €r0 OXJIAXKACHHUS 0 TEMIIEPATypPhl OKPYXKAKOIICH CpeIbl B3BEIIMBAOT (C
Y4ETOM OTXO0B, KOTOPBIE OTACTIINCH OT 00pasiia u yIajd BHA3 B POIECCE UCIIBITAHKS WK TIOCIIC €r0 OKOHYAHMS).

4.1.3.6. VcnplTaHuio TOAJICKAT BCE 5 IMOATOTOBICHHBIX 00pa3moB. B mpoTokone oTpaxkaloT BCe HAOIIOICHUSA,
Kacarolyecs: MOBEICHHs KaXI0oro o0Opasia B MpoIecce UCIBITAaHUIA; OTMEYAIOT BCE CIIyYal BOCIUTAMEHECHHUS [T KaXKOTO
00pa31a 1 PUKCHPYIOT UX MPOJIOJDKUATEIEHOCTb.

BocniaMeHeHHE CYHMTAIOT YCTOWYHMBEIM IMPH HAIWMYMHM  IUIAMEHH K TICYM, BO3HHKIIEM IPU TOpeHHH o0Opasla u
nponomkarommemcs 10 ¢ u 6oee.

4.1.4. Oyenka pesyntomamos

4.1.4.1. Beuucnstor pasauiy (At) MexIy MakCHMalbHOW W KOHEYHOM TeMIepaTypamMHu [0 MOKa3aHHAM
TEPMOAJIEKTPHUECKHUX Mpeodpa3oBaTesieil B [eUH, Ha MOBEPXHOCTH U BHYTPH KaXI0ro o0pasia.

4.1.4.2. Tlo moyry4eHHBIM 3HAUEHUAM At Ka)noro o0pasua BEIMUCILAIOT cpenHee apupMeTHIecKOe (Atgpey; ) H3MEHEHNUS



TEMIIEpaTyphl B IE4H, HA IOBEPXHOCTH M BHYTPH 00paslia 1o pe3yibTaTaM HCIIBITaHUi 5 00pa31os.

4.1.4.3. Ha oCHOBE MaHHBIX TI0 OINPEHCICHUIO MOTEPH MACChl KaXKIOro oOpasna (B MPOICHTHOM OTHOIICHHH K
NepBOHAYAILHOI Macce 00pa3a) BEIYUCISIOT CpeAHee apupMETHUECKOe 3HAaYEeHHE IIOTepH Macchl 5 00pa3LoB.

4.1.4.4. Ha ocHOBE DaHHBIX I10 ONPECICHUIO MPOIODKUTEIEHOCTH TOPEHUS KaXI0I0 00pasla BBIYUCISIOT CPETHION0
apu(pMETHYECKYIO TPOIOJDKUTEIBHOCTh TOPEHHS MO pe3ysIbTaTaM UCIBITaHus 5 00pa3IoB.

4.1.4.5. Matepuan OTHOCST K TpYIIIle HETOPIOUUX, €CJIN COONIOAEHBI CIIETYIOIINE YCIOBUS:

cpemHee apupMeTHIECKOe H3MEHEHHE TEMIIePaTyphl B TIeUH, Ha TIOBEPXHOCTH U BHYTpH oOpasiia He npessimaet 50 °C;

cpemHee apudMeTHUecKoe 3HaUCHNE TOTepH Macchl Uit 5 00pas3moB He mpeBbimaeT 50 % oT ux cpegHero 3HaYeHUS
MIEpBOHAYAIBLHOM MacChl IIOCIE KOHAUIIMOHNPOBAHHMS;

cpemHee apuMeTHUECKOe 3HAYCHHE MPOMOIDKHUTENIFHOCTH YCTOHYHMBOTO TropeHHs 5 oOpas3moB He mpesbimaer 10 c.
Pesynbratel ucmeITaHUE 5 00pa3noB, B KOTOPBIX MPOIODKUTEIHHOCTh YCTOMUMBOTO ropeHms cocraBmsieT menee 10 c,
NPUHUMAIOT PaBHBIMH HYJIIO.

4.1.4.6. YcioBus U pe3ynbTaThl UCTIBITAHUN PETHCTPUPYIOT B NMPOTOKOJIE, (hOpMa KOTOPOro MpHUBE/ICHA B IPUIIOKEHUH
1.

4.1.5. Tpebosanus 6ezonacrocmu

[Tpubop st ompeneneHus: rpyNIbl HETOPIOYMX MAaTEPUAIOB CIIEyeT yCTaHABJIMBATh B BBITSDKHOM mikady. Pabouee
MECTO OIeparopa JO0JDKHO YIOBJICTBOPATH TpeOoBaHusM anekrpodesonmacnoctn mo ['OCT 12.1.019 u canutapHO-
rurueandeckuM TpedoBarmam o 'OCT 12.1.005.

4.2. KocBeHHOE OmpezeneHne IrpyIbl TOPIOYECTH Ta30B U JKUAKOCTEH 1O IPYTUM SKCIEPHMEHTAIBHO OIPENCICHHBIM
MOKa3aTeIsIM TI0Kap O B3PBIBOOIIACHOCTH

4.2.1. I'azvl

ITpn HanmuuYMKM KOHIEHTPALMOHHBIX IIPEAEIOB PACIPOCTPAHEHHS IUITAMEHHU I'a3 OTHOCAT K TOPIOYHMM; IIPU OTCYTCTBUH
KOHLICHTPAIOHHBIX MIPEAEIOB PaclpOCTpaHEHHUs TUIAMEHH W HAIMYUU TEMIIEpaTyphl CAMOBOCIIAMEHEHHS Ta3 OTHOCAT K
TPYAHOIOPrOYUM; IIpU OTCYTCTBUU KOHUCHTPALUMOHHBIX TMPCACIIOB paclpoCTpaHCHUSA IUIAMEHU W TEMIICPATYpPhI
CaMOBOCILJIAMEHEHUsI T'a3 OTHOCST K HETOPIOYHM.

4.2.2. JKuoxocmu

IIpn Hanuuuu TeMIEpaTypbl BOCIJIAMEHEHHS JKUAKOCTb OTHOCAT K TOPHOYMM; IIPU OTCYTCTBUU TEMIIEPATyphl
BOCIUTAMEHCHHUA U HAJIUYHUU TEMIICPATYPbl CAMOBOCINIAMEHCHUS KUAKOCTH OTHOCAT K TPYAHOTOPHOYHM. HpI/I OTCYTCTBHUU
TEMIIEpATYp BCIHBIIIKHW, BOCIUIAMEHCHHS, CAMOBOCIUIAMCHCHUS, TEMIICPATYPHBIX MW KOHICHTPAIMWMOHHBIX MIPEACIOB
pacIpocTpaHEeHUs INIAMEHH XHIKOCTh OTHOCST K TPYIINE HErOPIOYHX.

4.3. MeToz 5KCTIEPUMEHTAIIBHOTO OIIPEAEICHHS TPYIITEI TPYIHOTOPIOYMX M TOPIOYHX TBEPABIX BEIIECTB M MAaTEPHAIIOB

Meto IPpUMEHSIFOT ISl OLICHKH FOPIOYECTH HEMETAJUINIECKIX MaTepualoB, COAEpKaIluX B cBoeM cocTase Oosee 3 %
Macc. OpPraHWYEeCKMX BEUIECTB. MeTox HE MNPUMEHMM [UIS HCIBITAaHWS MaTepHajoB, HMEIOIINX OJHOCTOPOHHEE
OTHE3AIMTHOE WM HEToproyee IMOKpBITHE. JIJIsi CTPOMTEIBHBIX MaTepHalioB 3aKJIIOUYEHHE O TPYMIe TOPIOYECTH JIENAl0T
o pe3yinbratam ucnbiTanuii mo CT COB 2437.

4.3.1. Annapamypa

4.3.1.1. Tlpubop OTM (uept. 4) COCTOHUT U3 KEPAMHUECKON PEAKI[MOHHON KaMephbl MPSIMOYTOJIbHOH (HOPMBI BBICOTOM
(295+2) MM u uMerommeif B CEUYCHMH KBaApaT cO CTOpPOHOH (88+2) MM, yCTaHOBIEHHOW Ha METAJUIMYECKYIO IOJCTaBKY;
ra3oBoil ropeiku BHyTpeHHHM auamerpom (7,0+0,1) mMM; mexaHu3Ma BBOJa oOpasiia ¢ aeprareieM, (PUKCUPYIOIIMM
NOJIOKeHHe 00pasiia B EHTPE PeaKIMOHHON KaMepbl; 30HTa C PYKOSITKOM, YCTAHOBJIEHHOI'O COOCHO Ha BEPXHIO KPOMKY
PEaKIMOHHON KaMephl, 1 CMOTPOBOTO 3epKajia JJIsl HaOIIoeHNs 32 00pa3oM B PEaKIIMOHHOH Kamepe.
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1 — ropenka; 2 — peaknuoHHas KaMepa; 3 — MEeXaHHU3M BBoJa oOpasma; 4 — oOpazer; 5, 6 — mepkarenu oOpasma; 7
— 3epKaJio; 8 — TepMOAIIEKTpUUICSCKUil IpeoOpa3oBaTelib; 9 — 30HT.
Yeprt. 4

4.3.1.2. Jlnsa w3MepeHUs] TEMIICpaTypbl ra3000pa3HBIX  IPOAYKTOB TOPSHUH HCIIOJB3YIOT TEPMOIICKTPHICCKHN
npeoOpasoBaTesib AuaMeTpoM 3i1ekTpoaoB 0,5 MM, pabounii crail KOTOPOro pacroyiaraloT B LEHTPE 30HTa Ha PacCTOSHHU
15 MM oT ero BepxHe# KPOMKH.

4.3.1.3. Peructpupytommmuii Temneparypy npudop ¢ nuanazonom uaMepenus ot 0 1o 800 °C, kinacc TOYHOCTH HE HUXKE
0,5.

4.3.1.4. CexyHioMep C MOTPEIIHOCTHIO H3MepeHus He Oouiee 1 c.

4.3.1.5. Becsl naboparopssie ¢ HaunOonbmM npenenom B3BemmBanus 500 r, morpemHocTbi0 n3Mepenus He Oonee 0,1

4.3.2. [loocomoska K ucnvlmauusm

4.3.2.1. Ans ucublTaHus TOTOBAT 3 oOpasma Matepuana umHON (60+1) mwm, BeicoToi (150+3) MM u dakTudeckoit
TommuHOW, HO He Oonee 30 MMm. /Iy CHIMYYNX BEIIECTB TOTOBIT 3 KOP3WHOYKH MPSIMOYTOIbHOHN (popmbr mmmHON (60+1)
MM, mupuHOH (10£1) Mm, BeicoTo# (15043) MM, B KoTOophIe TomemniaroT (90+1) cm® BewectBa. Kop3uHoukH NOKHBI OBITH
BEITIOJTHEHBI U3 CETKH C pa3MepaMu sueek He Oomee 1,0 MM; mMarepuwan CeTKH—IIPOBOJIOKA M3 KAPOCTOWKOH  craim
muamerpoM 0,55 mMM. Matepuainsl, criocOOHBIE MPHU HATPEBAHWH IUIABHTHCS, ITOMEMIAIOT B MEIIOYKH  MPSIMOYTOJIBHOM
¢dbopmbr uHO#N (65+1) MM, mmpunoit (10£1) mm, BeicoToi (160£1) MM. MeIIouky AeIar0T U3 CTEKJIOTKAHH TOJIIMHON
0,10—0,15 MM, IIBBI CHIMBAOT HETOPIOYMMHU HUTKAMU HJIH METAUTMYCCKIMU CKPEITKAMHU.

4.3.2.2. TloarotoBiicHHbIE 00Pa3Iibl BRIACPKUBAIOT B BEHTHIMPYEMOM CYIIHIBHOM mikady mpu Temmeparype (60 £5) °C
He meHee 20 4. 3aTeM OXJIXKIAIOT A0 TEMIEPATyphl OKpY)Karolleil cpeipl, He BbIHUMas uX u3 Imkada. Jlomyckaercs
KOHJMIIMOHHUPOBaHHE 00Pa3loB B COOTBETCTBHHU C TPEOOBAHUSIMU TEXHUUECKHUX YCIOBUI Ha MaTepuall.

4.3.2.3. Tlocne KOHIUIIMOHMPOBAHUS 00pa3Ilbl B3BEIIMBAIOT C MOrpemrHOCThi0 He Oosee +0,1 r. Crimydne BemiecTBa
B3BEIINBAIOT BMECTE C KOP3MHOYKaMHM, a IUIaBsIuecs—c Memouykamu. OOpasubl OJHOro MaTepuana (BEIlecTBa) He
JIOJDKHBI OTIHYAThCS 10 Macce Oosee ueM Ha 2 %.

4.3.2.4. BHYTpEHHIOIO IIOBEpXHOCTh PEAKIMOHHOW KaMepbl Iepe] WCIBITAaHWEM IOKPBIBAIOT JABYMS CIIOSIMH
almoMHHNEBON (onbru ToimuHold He Oonee 0,2 MM, KOTOpYIO IO MEpe IPOTOpaHMsl WM 3arpsi3HEHHs NPOAYKTaMHU
TOPEHHMS 3aMEHSIOT Ha HOBYIO.

4.3.2.5. [IpUroiHOCTh yCTAaHOBKH K paboTe MPOBEPSIOT MO CTaHAAPTHOMY 00pasily — ApeBECHHE IITyOOKOW MPOMUTKH,
MOTEPst MAacCHl KOTOPOTO TOCIIe MCIBITAaHUSI JOJDKHA cocTaBisATh  (20,6+1,4) %. CranmapTHBIe 00pa3Ibl H3TOTABINBAIOT
cormacuo ['OCT 16363 (1. 2).

4.3.3. Ilposedenue ucnoimanuii

4.3.3.1. O6pa3zern uccaeIyeMoro MaTepraia 3aKperuIsioT B AepiKaTelie M MPH IOMOIIH 1a0JI0Ha TPOBEPSIOT MOJI0KECHUE
00pasiia OTHOCHTENBHO €r0 BEPTHKAILHON OCH.

4.3.3.2. Bxmovaror npubop Uit periucTpaly TeMIIEpaTypbl, 3aKUraloT ra30ByI0 TOPENIKY M PEryJIMpyIOT pacXos rasa
TaK, YT0OBI KOHTPOJIMPYEMasi B TEUCHHE 3 MUH TeMIlepaTypa ra3oo0pa3HbIX IPOAYKTOB ropeHust cocrasisuia (200+5) °C.

4.3.3.3. [lepxaTens ¢ 00pa3oM BBOAST B Kamepy 3a BpeMs He Oojiee 5 ¢ u ucibIThiBatoT B Tedenue (300+2) ¢ mwm no
JIOCTHXKEHUSI MaKCUMaJbHOM TeMIepaTypbl OTXOJSAIINMX Tra3000pa3HBIX NPOAYKTOB TOPEHHsS MarepHuaja, IPH 5TOM



PETHCTPUPYIOT BpEMs €€ JOCTHKEHHS.

Ecnu npu ucnblTaHuM MakcuMalibHas Temneparypa He mpebimaeT 260 °C, TO NpOIODKHTENBHOCTh WCIBITAHMS
cocranset (300+2) c.

ITocne uero ropenky BbikiIO4aloT. OOpasell BBIAEPKUBAIOT B KaMepe JO IOJHOTO OCThIBAHMS (KOMHATHOM
TemrepaTypsl). OCTHIBIIMI 00pa3ell U3BJIEKalOT U3 KaMephl 1 B3BEIINBAIOT.

Ecnu npu ucnblTaHMM MakcUMaibHas Temreparypa mnpeBbicmiia 260 °C, TO NpOAODKUTENBHOCTh HWCIBITAHHS
OTIPEETISIETCST BPEMEHEM .JIOCTIDKCHMS! MAKCHMAIbHOW TeMIlEpaTyphl. ['OpelKy BBIKIIOYAIOT, 00pa3el H3BICKAIOT M3
KaMepBbl ¥ TIOCIIC OCTHIBAHHS B3BEIIUBAIOT.

4.3.3.4. Tlocne nomydeHust JaHHBIX 110 11. 4.3.3.3 TIPOBOIAT ABa aHAIOTHYHBIX UCIBITAHHUS ¢ HOBBIMU 00pa3laMi.

4.3.3.5. Tlocme KaXmOTO WCHBITAaHUS HEOOXOAWMO OYHCTUTH OT CaXH pabouMii crmail TepMOdIICKTPUIECKOTO
npeoOpa3oBaTes.

4.3.4. Oyenka pesynomamos

4.3.4.1. MakcumansHOe TIpupanieHne TeMueparypsl (Alyay) BEIYUCISIOT IO GOpMyIIe

Atmax = tmax - to, (1)

r1e tmax — MaKCHMalbHasl TEMIIEpPATypa ra3000pa3HbIX MPOIYKTOB TOPEHMS HCClIeLyeMoro Marepuania, °C;

to — HavanpHas TeMreparypa ucnbitanus, papHas 200°C.

4.3.4.2. Tlotepto Macchl 0Opasma (AM) B IPOIEHTaX BEIYHCISIOT IO (hopMyrie

Am =2 "M 409, @)
mH

rae M, — Macca o0pasia 10 HCIbITaHus, T

m, — Macca o0Opasiia nocje UCIbITAHUS, T.

4.3.43. Tlo 3HAYEHHIO MAaKCHMAJbHOTO IIPUPAINCHHS TeMrepaTypbl Aln,, M ToTepe Macchl AM  Marepuasl
KJIaCCUDHUITUPYIOT:

TpyaHOTOpoune — At < 60°C 1 Am <60%;

roproune  — Alpax = 60°C wmm Am > 60 %.

I'oproune MaTeprabl HOAPA3ACIAIOT B 3aBUCUMOCTH OT BPEMEHH (T) TOCTIKCHUS {nay HA:

TPYZHOBOCIUIAMEHSIEMBIE T > 4 MUH;

cpenHneii BocrutamensieMmoctd — 0,5 < 1 < 4 muH;

JIeTKOBOCILTaMeHsaeMble — T < 0,5 MuH.

Ilpn knaccudukanuu MarepuaioB, MNPONUTAHHBIX HErOPIOYMMH COCTaBAaMHM MJIM C HAHECEHHBIMH Ha HHX
OTHE3AIUTHBIMHU TTOKPBITHSIMHU, UCTIONB3YIOT TOJIBKO MOKAa3aTeNb Alpa.

43.4.4. Ecin mo pe3yiabTaTaM MCHBITAHUH Tpex o0Opa3lioB B OJHOM K3 HHX OyJeT NpeBblLIeHO roboe u3
KJIacCU(UKAIIMOHHBIX 3HAYEHUI B YCTaHABIMBAEMOM TPYIIIE TOPIOYECTH, TO MPOBOJSAT JIOMOJHUTEIbHBIC UCIIBITAHUS HA
Tpex oOpa3uax. Eciu B IOMOJHUTENbHBIX UCIIBITAHUSAX OYAET HPEBBIILICHO OJHO M3 KIacCH()UKAIMOHHBIX 3HAYEHH, TO
MaTepHall OTHOCAT K Ourkaiiiiei (OoJiee 0IacHo) Mo rOpIOYecTH TPyIIe.

4.3.4.5. YcioBus U pe3ynbTaThl UCTIBITAHUN PETHCTPUPYIOT B MPOTOKOJIE, (hOpMa KOTOPOro MpHUBE/IeHa B PUIIOKESHUH
1.

4.3.5. Tpebosanus 6ezonacnocmu

[Mpu6op OTM ycTaHaBIMBAIOT B BHITSDKHOM IIKagy, B CBOOOIHOM IpoeMe KOTOPOTO CKOPOCTD JIBIKEHHUS BO3/LyXa HE
Gomee 1,5 m-c™. PaGouee MeCTO OrepaTopa JOIKHO YIOBJIETBOPATH CAHUTAPHO-IMIHEHHYECKHM TpeGoBanmsM mo TOCT
12.1.005.

4.4. Metoz 5KCTIEPUMEHTAIIBHOTO OIIPEAEIICHHS TEMIIEPATyPhI BCIIBIIIKH JKUIKOCTEH B 3aKPHITOM THTJIC

Meton peamusyercss B jguama3oHe Temmepatyp ot MuHyc 15 mo 360 °C ¥ He NpPHUMEHHUM MJIsi HUCHBITAHUS
MOJMMEPH3YIOIINXCS IPH HArPEBAHUH, THAPOJIU3YIOUIMXCS M OBICTPO OKHCIISIOLIMXCS )KUAKOCTEH.

4.4.1. Annapamypa

[Mpubop st ompeneneHus: TeMIepaTypbl BCHBILIKK B 3aKPHITOM THIJIE JOJDKEH BKIIOYaTh B ceOs Cleyrolue
JJIEMEHTBI.

4411, Turemp (uepr. 5) BbicoTol (55,940,1) MM, BHyTpeHHHMM auameTpoM 50,8 MM, BBINOJHEHHBIH U3
KOPPO3MOHHOCTOHKOTO MeTajlla, MIMEeT yKaszaTelb ypPOBHs 3allojHEHMs Ha riryOmHe 21,8 MM OT BepXHEro Kpasi THIJIL.
Turens cHaO>XKeH XOPOIIO NMPHUIHAHHOM KPBIMIKON C MENIAJIKOH, OTKPBIBAIOIIECHCS 3aCIOHKON M 3a)KHTaIOIIEH TOPEJIKOMH.
HlcTouyHMKOM NJIaMEHH B TOpPEJKE MOXET OBITh Jr000H ToprovMii Ta3 (JI0IycKaeTcsl UCIIOJB30BaHUE JPYrHMX MCTOYHHUKOB
IUIAMEHH, YJOBICTBOPSAIOIINX TpeOoBaHusM 11. 4.4.2.4).

4.4.1.2. Bo3ymiHast 6aHs JuIs HarpeBaHUsl TUIJIS C UCCIIEYEeMOM XKHUIKOCTHIO.

IMpumeuyanue. HarpeBaHue TUINIS C BSI3KMH JKHIKOCTHIO THMA JIAKOB, KPAacoK, dMalield, HEPTIHBIX M aHAJOTMYHBIX
MIPOAYKTOB (llalmee — JaKOB) MOXKHO IPOBOJUT) B JKHIKOCTHOM OaHE TOCTATOYHOHN TEIUIOEMKOCTH, ITO3BOJISIONICH
peryjMpoBaTh CKOPOCTh HarpeBa B 3aJaHHOM pexume. Jlomyckaercsi MCIHOJb30BaTh aBTOMATHUUECKHE armapaThl s
OTIpEeJIeTICHUs] TEMIIEPaTyphl BCIBIIIKH, KOTOPbIE TO3BOJSIET 3KOHOMUTbh BpPEMsl DKCIIEPUMEHTA, HCIOJb30BaTh MEHBIIINE
KoJlMuecTBa NMpo0 M 00JaJaloT IPYrUMU XapaKTEPUCTUKAMH, OINPAaBIBIBAIOIIUMH MX HpUMEHeHue. [Ipu UCIoIb30BaHUN
aBTOMATHUYECKHX allapaToB HEOOXOIMMO CTPOro COOMI0aTh BCE HHCTPYKIUHA U3TOTOBUTEIIS.

B criopHbIX ciiydasx TeMIepaTypy BCIIBILIKH CJIEAYET OIPENeNIsTh BPYUHYIO.
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1 — 3axuraromas ropesika: 2 — 3acJIOHKa; 3 — TepMOMeTp: 4 — NPYKUHHBIH MEXaHN3M; S—KpBIIIKa; 6—MeIIanka;
7—Tturenb; 8 — MTUPT-PUKCATOP KPBIILIKU
Yept. 5

4.4.1.3. Tepmomerps! tunoB TH 1—1, TH 1—2, TH-6 no I'OCT 400 ¢ nenenuem mkansl He 6onee 1 °C wim apyrue
W3MEPHTENN TEMIIEPATYPhI C MOTPEIIHOCTHIO He DoJiee yKa3aHHOM.

4.4.1.4. CexyHaoMep ¢ MOTPENIHOCTHIO He Ooiee 1 ¢ 1 KOHTPOIIsl CKOPOCTH HarpeBaHUs JKUAKOCTH.

4.4.2. [loocomoska K ucnvblmanusam

4.4.2.1. YcraHaBIMBAOT COOTBETCTBHE HCCIICAYEMOMN JKUIKOCTH MTACTIOPTHBIM JITaHHBIM.

4.4.2.2. Obpa3zerr KUIKOCTH, IMEIOMICH TeMIepaTypy Bemblmky Hinke 50 °C, oXJIaXIaroT 10 TeMIepaTyphl, KOTopas He
MeHee yeM Ha. 17 °C Hipke mpeamonaraeMod TeMIeparypsl BCIbIIKA. OOpas3mbl BA3KUX KHUIKOCTEH IEpes NCTIBITaHHEM
HarpeBaroT A0 JOCTaTOYHOW TEKydJeCTH.

4.4.2.3. VccrenyeMyto >KMIKOCTh HAJIMBAIOT B YHCTBIM CYXOW THTeNb. IO METKH, HE JIOIyCKas CMadyMBaHUS CTEHOK
THUIJIS BBIIIE YKAa3aHHOW METKH.

4.4.2.4. Turenb 3aKpbIBAIOT KPBIIKOH U YCTAHABIMBAIOT B HATPEBATENIbHYIO OaHIO, BCTABIISIIOT TEPMOMETP U 32)KUTAIOT
TOPEJIKY, PEryJupys IiaMs Tak, 4ToObl OHO uMesio Gopmy mmapa auamerpom (4,0+0,5) mm.

[Mpumeuanue. TemnepaTypy >KHUAKOCTHOH OaHU NpPU ONpPENEJCHUH TEMIEpaTypbl BCIBIIIKU JAKOB YCTaHABIMBAIOT
mpuMepHO Ha 5 °C HIKe IpeArnoiaraeéMoi TeMIIepaTypsl BCIIBIIIKH.

4.4.25. TlpurogHocth ammapata K padoTe MpPOBEPSIOT MO cTaHAapTHbIM obpasuam ['CO 4088—87—4092—87,
3HAUEHHE TEMIIEPaTypPbl BCIBIILIKKA KOTOPBIX MPUBEIEHBI B Ta0I. 4.

Tabmuma 4
Hupexe u HoMep Temneparypa Benbiiku, °C AblcomoTHas
CTaHAapTHoOro obpasua MOTpeIHocTh, °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. Ilposedenue ucnoimanuii

4.4.3.1. BRIOYAIOT TEpEeMEIIMBAIONIEE YCTPOICTBO, —obecredrnBas 4acToTy Bpamenns ot 1,5 mo 2,0 ¢™. Ilpu
WCTIBITAaHWH JIAKOB OIPaHNYEHHUI Ha YacTOTY BPaIlleHHs MEIIaJIKH He BBOJST.

4.4.3.2. Bxmoyaor o0orpeB npudopa M HarpeBaloT HCCIEAYEMYIO XXHIKOCTh €O CKOopocTblo 5—6 °C/mun. [pn
UCTIBITAaHHUH JIAKOB CKOPOCTh HAarpeBaHUs J0JDKHA cocTaBisiTh He Oonee 1 °C 3a 3 muH. [Ipu. ucronp3oBaHUN XKUAKOCTHON
0aHM HarpeBaHUE BEAYT C TAKOH CKOPOCTHIO, YTOOBI pa3HHIA MEXAY TEMIIEpaTypaMH >KHUIKOCTH B OaHe M HCCIIeqyeMOro
oOpaslia B 3aKphITOM TUTJIE He npeBbimana 2°C.

4.4.3.3. VcnpiTanne Ha BCHBIIKY HAaUYMHAIOT MPOBOJUTH NP JOCTIKEHWH TeMIlepaTypsl obpasna Ha 17 °C Hmxe
MIPEAToIaraeéMoi TEMIIEPaTyphl BCOBIIIKN U MOBTOPSIOT dyepe3 Kaxaslii 1 °C MOBBIMICHNS TEMIIEPATyPhI IS KHUIKOCTEH C
Temueparypoit Bembiniku 10 104 °C u yepes kaxasie 2°C — I )KUIKOCTEH ¢ TeMIiepaTypoit Benbimku 6osee 104°C.

VcnpiTanre Ha BCHBIMIKY JUIS JIAKOB HAYMHAIOT NMPOBOAMTH 3a 5 °C 10 mpenmnosiaraeMoid TeMIeparypbl BCIBIIKHA U
MOBTOPSIOT uepe3 Kaxkapie 0,5 °C MOBBIMICHHS TEMIIEPATYPHI.



4.4.3.4. B MOMEHT UCHBITaHMSI Ha BCHBIIIKY MEpEeMEIIMBaHUe NpekpamaroT. [IoBopoTOM MpyKMHHOIO MEXaHH3Ma
OTKPBIBAIOT 3aCJIOHKY Ha KPBILIIKE W OITyCKAIOT IIaMsl TOPENIKM BHYTPb TUIIA 3a BpeMms 0,5 ¢, OCTaBISIOT ropeiky B
HIDKHEM HOJIOKEeHMH 1 ¢ M OBICTpO BO3BpAIAIOT B MCXOAHOE NoyiokeHue. ClensT 3a IUIaMeHeM IIPH OTKPBIBAHMU U
3aKpBIBAHWUH 3aCJIOHKH.

4.4.3.5. 3a Temneparypy BCIBIIIKN IIPUHUMAIOT ITOKa3aHUsI TEPMOMETPA B MOMEHT HOSBJICHUS NIEPBOTO IJIAMEHH Hall
MOBEPXHOCTBIO XKHUJKOCTH. BCIIBIIKY MapoB McCiIeayeMO )XUAKOCTH HaJl IIOBEPXHOCTBIO KPBILIKHK THIJISI HE YUUTHIBAIOT.
HcnpiTaHHe Ha BCIBIIKY (B ClIyd4ae ee OTCYTCTBHS) IPEKPAIIAIOT PH JOCTIDKCHUH TEMIEPaTyphl KHIEHHUs HCCIeayeMOi
KUAKOCTH..

4.4.3.6. Ecin miaMs TOpENKH 1oraciio B MOMEHT OTKPBIBAaHUS KPBILIKH, PE3yJIbTaT 3TOTO ONpeIeeH s He YIUTHIBAOT.

4.43.7. Ecimm WUCHBITAHWIO TIIOIBEPTalOT >KAIKOCTh C HEM3BECTHOM TEMIlEpaTypol BCIBIIIKH, TO MPOBOIAT
npeaBapuTenbHoe onpexaencHue mo mm. 4.4.2.3—4.4.3.6. DTOT pe3ynbTaT HE YYHTHIBAIOT, €CIIHM PACXOKACHHE MEXIY
NpeABapUTEIBHBIM M OCJIEAYIONIMM HCIIBITAHUEM IPEBBIIIACT BEJIMYMHY, YKa3aHHYIO B 1. 4.4.4.2.

[Mpumeuanue. [{ns nakoB, copepKalyx JIeTy4re KOMIIOHEHTHI, 001iee BpeMsI UCIIBITaHHs HE JI0JDKHO TpeBbIaTh 1 4.

4.4.4. Oyenka pesynomamos

44.4.1. 3a Temmeparypy BCIBIIIKH HCCIEAYEMOH J>XHIKOCTH INPHUHUMAIOT CpEAHee apu(MeTHYEeCKOe 3HAaYCHHUE
TEMIIEpaTyp BCIIBIIIKH, NOJIYYSHHBIX Ha JIBYX 00paslax IpH MCIBITAHWUH JIAKOB M Ha 3 0Opa3nax .IpH UCIIBITAHUH APYTUX
KHUJIKOCTEH, ¢ TompaBKoil Ha aTMocdepHoe maBieHue. IlompaBky (At) Ha atMocdepHoe naBieHne B °C BBIYHCISIOT IO
bopmyne

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

rIe p, - atMmocdepHoe aasienue, klla.

4.4.4.2. CxonuMOCTh B BOCIIPOU3BOIUMOCTS METO/Ia HE JOJDKHA MIPEBHIIATh 3HAYCHAH, YKa3aHHBIX B Ta0MI. 5.

Tabnmma 5

°C
Bemectso Temneparypa |/lomyckaemsbie
BCIIBIIIKH PpacxXoXXICeHUI
CXOIUMOCT |BOCIIPOHU3B
b OMMOCTh
Xumuueckue opranmdeckue Bemectsa|/lo 104 2,0 3,5
B HETEIIPOAYKTHI Cs. 104 55 8,0
Jlakm, kpacku, SManu ¥ aHAJIOTUYHBIC
MPOAYKTHI — 2,0 3,0

4.4.4.3. YcioBus U pe3ynbTaThl UCTIBITAHUN PETHCTPUPYIOT B MPOTOKOJIE, (hOpMa KOTOPOro MpHUBE/IcHa B IPUIIOKESHUH
1.

4.4.5. Tpebosanus 6ezonacnocmu

[Tpubop nnst onpeseneHus TEMIEPATYpbl BCIBILIKK CJIEAYyeT YCTaHAaBIMBaTh B BBITSDKHOM Ikady. Pabouee mecto
oreparopa J0/DKHO YIOBJIECTBOPATH TpeboBauusM snekrpodesonacuoctr mo 'OCT 12.1.019 u caHUTapHO-TUTHEHHYSCKUM
tpebosanusm o 'OCT 12.1.005.

4.5. MeToz 5KCTIEPUMEHTAIIBHOTO OIPEIENICHNS TEMIIEPATYPhI BCIBIIIKHY JKHJIKOCTEH B OTKPBITOM THUIJIE

Meron peanmnsyercs B auanasoHe Temmeparyp or muHyc 15 mo 360 °C m He mpUMEHHMM sl WCHIBITaHMSA
MOJIMMEPH3YIOIINXCS IPH HArPEBAHUH, THAPOJIU3YIOMINXCS M OBICTPO OKHCIISIONINXCS )KUAKOCTEH.

4.5.1. Annapamypa

[Tpubop 111 onpeseneHus TeMIepaTypsl BCIIBIIIKA B OTKPBITOM THIJIE BKIIOYAET B Ce0sl CIEAYIONIUE DIIEMEHTHI.

4.5.1.1. Turenp ¢ BHYTPCHHHM yKa3aTelleM yPOBHs 3arofHeHus (depT. 6), BBIMOJHEHHBIH U3 KOPPO3MOHHOCTOHKOTO
MaTepHaa.
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4.5.1.2. YeTpoicTBO It HArPEBaHMS THUTIISA, 00ECIICUNBAIOIIEe CKOPOCTh HarpeBanus 10 17°C/MuH.
[Mpumeuanue. donyckaercst ucnonb3oBanue nprbopa TB ¢ papdopoBeiM Trriiem Huzkoit popmsr Ne 5 o T'OCT 9147
WM QHAJIOTHYHBIM €My METAJUTHYECKUM (dIepT. 7), a TAKKe aBTOMATHYECKUX aIlapaToB JJis OMPENCICHHUS TEMIIEPaTyphl



BCITBIIIKH, KOTOPBIC TO3BOJIIIOT 3KOHOMUTH BPEMsI HCIIBITAHUM, HCIIOIB30BATh MCHBIIME KOJMYECTBA MPOO M 00JamaroT
JIPYTHMHU XapaKTCPUCTHKAMH, OMPABIBIBAIONIAM HX MPUMEHEHHEe. [Ipy MCHOoiIbp30BaHUM aBTOMATHYCCKUX HPUOOPOB IS
UCTBITAHAN HEOOXOIMMO CTPOTO COOIOIATh BCE MHCTPYKIIUU H3TOTOBUTEIIS.

B criopHBIX cltydasix TeMIIEpaTypy BCIBIIIKH CICIYET ONPECIsTh BPYIHYIO.

4.5.1.3. Tepmomerpsl Tunia TH-2 u TUH-3 mo 'OCT 400 ¢ nenenuem mkaisl He Oonee 1°C wiu apyrue u3MepuTeNn
TEMIIEpaTyphl C TIOIPEIIHOCTRHIO HE 00JIee YKa3aHHOM.
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1 — HarpeBaTenbHas BaHHA; 2 — KOJIBIO U3 apoHuTa; 3 — (hapdopoBslil TUrelb; 4 — TepMoMeTp; 5 — nepxkareisb
TepMoMeTpa: 6 — mTaTHB: 7 — MOJCTaBKa I TOPENKH;, 8 — ra3oBas ropenka: 9 — HarpeBarelibHOE ycTpoiicTBo; 10 —
acOecToBas MPOKJIAIKa

Yeprt. 7

4.5.1.4. CexyHI0MED C IMOTPENIHOCTRIO He Oomnee 1 ¢ It KOHTPOIIS CKOPOCTH HATPEBAHS KUIKOCTH.

4.5.1.5. TpexcTBopUaThlii 3kpaH ¢ mupuHOW CTBOPKH 460 MM m BeIcoTOM 610 MM s 3aIIUTHI THTIISL OT HOTOKOB
BO3yXa.

4.5.1.6. I'a3oBast ropemnka, uMeroIas mwiams B opme mapa guamerpom (4,0£0,5) mm.

4.5.2. [Toocomoska k ucneimanusim

4.5.2.1. YcraHaBIMBaKOT COOTBETCTBHE HCCIIEAYEMOM JKUIKOCTH MACTIOPTHBIM JIAHHBIM.

4.5.2.2. Obpazer1 )KHIKOCTH, UMEIOLIEH TeMIIepaTypy BCIbIIKK Hibke 79 °C, OXJIaXAaloT 0 TeMIepaTypbl, KOTopas Ha
28 °C MeHbllIe npeanoiaraeMoi TemIeparypbl Belblikd. OOpasibl BA3KHUX JKHIKOCTEH MpeABapUTEIbHO HAarpeBaroT JI0
JIOCTaTOYHOM TEKy4ecTH, HO He Oojiee 4eM 0 TeMIepaTypsl, KoTopas Ha 5°C HMXKe MpeanojaraeMoi TeMIepaTypsl
BCIIBIILIKH.

4.5.2.3. TIpubop ycTaHABIMBAIOT HA POBHON YCTOHYUBOW MOBEPXHOCTH B TAKOM MECTE, TJ¢ HET 3aMETHOTO JBMIKCHHS
BO3/lyXa M CBET HACTOJBKO 3aTEMHEH, YTO BCIIBIIIKA XOPOIIO BHIHA.

[Mpumeuanue. Pe3ynbpTaThl HCIBITAHUH, MPOBEJACHHBIX B 1a00OPaTOPUX MOA TATOM WM B JPYroM MECTe, Tlle MMEETCs
BBITSDKKA, HE BITOJIHE HAJICHKHBI.

4.5.2.4. UccnenyeMyro *KHIAKOCTh HaJMBAIOT B YHCTHIM CYXOH THrellb JI0 METKH, HE JIOITyCKash CMauyMBaHUS CTCHOK
THUIJIS BBIIIE YKA3aHHOW METKH.

[Mpumeuanue. [Ipu ucnons3oBanuu npudopa TB nccnenyemyro KHUAKOCTb HAIMBAIOT 10 YPOBHS Ha 12 MM Hibke Kpas
THUTJIAL.

4.5.2.5. Turenp ycTaHaBIMBAIOT HA HArPEBATEJIbHYIO IUIACTHHY allliapara JJisl ONPEAeICH s TEMIIePATyPbl BCIBILIIKH U
BOCIUIAMEHEHHSI B OTKPBITOM THIJIE; B THUrellb OIYCKAIOT TEPMOMETP Ha PACCTOSHMM 6 MM OT JiHa, OMellas ero B TOYKe,
Jexalien mocepeHe MeX/Iy LIEHTPOM U CTEHKOM TUIIISL. 3a)KUratoT Ta30BYIO FOPEJIKY.

4.5.2.6. Tlpurognocth amnmapara K paboTe MPOBEPSIOT MO cTaHAapTHbIM obpasuam ['CO 4407—89—4409—89,
3HAYEHHE TEMIIEPaTypPbl BCIBIIIKK KOTOPHIX MPUBEICHBI B Ta0I. 6.

Tabauma 6
°C
Wupekc u Homep Temmeparypa BCIBIIIKA | AOCONFOTHAS ITOTPEITHOCTH
CTaHJApTHOIO 00pasna
TOT—1—1 74 3
TOT—2—1 103 3
TOT—3—1 126 3




4.5.3. Ilposedenue ucnvimanuii

4.5.3.1. Bkirouarot o6orpeB npudopa. [Ipy ucIibITaHuM KUJIKOCTEN C MPEIoyiaraeMoi TeMIIepaTypoi BCIIBILIKH BEIIIE
79 °C ckopoctb HarpeBanusi jgoipkHa ObITh 14—17°C/Mun. 3a 56 °C no mpennonaraeMoii TemriepaTypbl BCIIBIIIKH
HarpeBaHWe YMEHBIIAIOT HACTOJIbKO, YTOOBI CKOPOCTH MOBBILICHUS TEMIIEpaTyphl 3a nocienuue 28 °C 1o temmneparypsl
BCIBIIIKY ObUTa paBHa 5—6 °C/MUH.

[lpun wucHbITAHUM KUAKOCTEH € MpEArNojaraeMod TemIeparypoil Benblkd Hmwke 79 °C CKOpOCTh IOBBIIICHHS
TeMIepaTyphl JOJDKHA COCTAaBIATE 5—6 °C/MuH.

[Tpumeuanue. [Ipu ucnbITaHUM BSI3KMX KHUIKOCTEH THIIA JIAKOB HarpesaHue 3a 5 °C 1o mpeanoiaraeMol TeMneparypsl
BCITBIIIKH CJIETyeT IPOBOANTE co ckopocThio 1 °C 3a 3 MuH.

4.5.3.2. ctisiTanue Ha BCIBIMIKY HAYMHAIOT MIPH JTOCTIKEHUH TeMiepatypbl obpasna Ha 28 °C (5 °C s 1akoB) HIDKE
MIPEIoIaraeMoi TeMIIepaTyphl BCIIBIIIKH B MOBTOPSIOT uepe3 Kaxkaple 2°C (1°C mig 1aKoB) MOBBIIICHAS TEMITEPATyPHI.
Ilepen ncpiTaHWeM JIAKOB Ha BCIIBIIIKY MEPEMEIINBAIOT 0Opa3el B TeueHne 3—4 ¢ mpu MOMOIIN CTEKISTHHOW MaJIOUuKH,
morpyxas ee Ha riryonny 12—15 mm. 3aTeM manodky BEIHUMAIOT ¥ IIPOBOIAT MCIIBITAHMUS HA BCIBIIIKY.

4.5.3.3. [Ipu ucniplTaHUM Ha BCHBIILKY IIaMs Ta30BOIl TOPEIIKH IIPOBOJAT IIPU PABHOMEPHOM HENPEPHIBHOM JBHKEHUH
OT OJIHOH CTOPOHBI TUTJISL 10 APYTOi B TOPU3OHTAIBHOW IUIOCKOCTH HE OOJiee YeM Ha 2 MM BBIILE BEPXHETO Kpasi THIJIS U
TOJIBKO B OJIHOM HampaBieHuu. KaxIplii mocienyromuil pa3 miams NepeMeliaT B IIPOTHBOIIOI0KHOM HalpaBlICHHH,
3aTpayduBas Ha ero nepeMerieHue npuMepHo 1 c.

4.5.3.4. 3a TemMneparypy BCHBILIIKH B OTKPBITOM THIJIE IIPUHUMAIOT TEMIEPATypy, MOKa3bIBAEMyI0 TEPMOMETPOM IIPU
TOSIBJICHUH TIJIAMEHH HaJl YacThIO WIIM HaJl BCEH MOBEPXHOCTHIO JKUJIKOCTH. BCIIBIIKY He clieyeT myTaTh ¢ rosry0oBaThiM
OpEOJIOM, HHOTIa OKPYKAIOIINM HCIBITATEIbHOE TIaMS.

4.5.3.5. Ecnu WCHBITHIBAIOT XHUAKOCTh C HEM3BECTHOM TEMIIEPAaTYpOH BCIBIIIKH, TO MPOBOASAT IPEIBapUTEIBHOE
onpenenenue 1o mi. 4.5.2.4—4.5.3,4, HarpeBas ipu 3TOM 00pa3ell C MOCTOSIHHOW CKOPOCThI0 5—6 °C/MuH.

4.5.3.6. B ciryuae oTcyTCTBHSI TEMIEpaTyphl BCIBIIKY (IPH MCHBITAHNHA WHIUBHIYaJIbHOH JKHUIKOCTH) HarpeBaHHE H
HCTIBITaHKHE 00pa3na MpeKpanaoT MPH JOCTIXKEHHN TEMIIEPaTyPbl KUIICHUSL.

[Mpumeuanue. Ilpu uCHBITAHMH CMEcCei, COIEPKAIIMX JIETKOKUIISIIME HETOPIOYHEe WM TPYAHOTOPIOYHE KOMIIOHEHTBI,
HarpeBaHue BEYT J10 BBIKAIIAHUS HA3BAHHBIX KOMIIOHEHTOB. OCOOEHHOCTH MPOBEJECHUSI TAKOTO UCIIBITAHUS OTMEYAIOT B
HPOTOKOJIE.

4.5.4. Oyenka pezynomamos

45.4.1. 3a Temneparypy BCHBILIKA HCCIEAYEMOH >XUAKOCTH NPUHUMAIOT CpeAHee apu(pMeTHYecKoe 3HAYCHUIt
TEMIIEpaTypbl BCIBIIKY, MOJYYEHHBIX Ha 3 00pa3lax ¢ MOMpPaBKOW Ha aTMOC(EepHOE NaBIICHHE, PacCUUTHIBAEMOU MO
dopmyne (3).

4.5.4.2. CxomuMoCTh METO/Ia TIPH JOBEPUTENBHOM BeposTHocTH 95 % He nomkHa npessimats 8°C.

4.5.4.3. Bocmipou3BOoIUMOCTh METOIa TIPH AOBEPUTENBHON BeposTHOCTH 95 % He mommkHa npessimath 16 °C.

4.5.4.4. YcoBus u pe3ynbTaThl UCTIBITAHUN PETHCTPUPYIOT B MPOTOKOJIE, (hopMa KOTOPOTO MPUBEACHA B NMPHUIOKEHUN

4.5.5. Tpebosanus 6ezonacnocmu

[Tpubop nnst onpeseneHus TEMIEPATYpbl BCIBILIKK CJEyeT YCTaHAaBIMBaTh B BBITSDKHOM Iukady. Pabouee mecto
oreparopa J0/DKHA YIOBICTBOPSTH TpeboBaHusIM 3iekTpodesonacHoctd o 'OCT 12.1.019 u caHUTapHO-TUTHEHHYSCKUM
tpeboBanusm mo 'OCT 12.1.005.

4.6. MeTo SKCIIEpUMEHTAIIBHOTO OIPEAEIICHHS TEMIIEPATyPhl BOCIITIAMEHEHUS KUAKOCTEH

MeToa peanu3yloT B auama3oHe Ttemmeparyp ot MmuHyc 15 no 360 °C u He NPUMEHSIOT Ui HCIBITAHUS
MOJMMEPH3YIOIINXCS IPH HATPEBAHUH, THAPOJIU3YIOUIMXCS M OBICTPO OKHCIISIOLIMXCS )KUAKOCTEH.

4.6.1. Annapamypa

TemmiepaTypy BOCIUIaMEHEHHUSI ONPENEISIOT B MPUOOpaX, MPUMEHIEMBIX ISl ONpEIeNICHHUsT TEMIEpaTyphl BCIIBIIIKH B
oTKpbITOM THIIIE (CM. 1. 4.5.1).

4.6.2. Iloozomoeka k ucnvimarnusm (cM. 11. 4.5.2).

4.6.3. Ilposedenue ucnvimanuii

4.6.3.1. Merox ompezieseHus] TeMIIepaTypbl BOCIUIAMEHEHHUSI MOXKET CYIIECTBOBATh KaK CaMOCTOSTENbHBII METOM HIIH
OCYIIECTBIISITHCS OJJHOBPEMEHHO C TEMIIEPATYPOil BCIBIILIKHK T1a TOM ke oOpasiie. [Tocie nonmydeHuns BCIbILIKH COTJIACHO II.
4.5.3.4 o6pa3zel IPOAOIDKAIOT HATPEBATh B TOM K€ PEXKHUME, YTO U IIPH OIPEIeNICHUH TeMIIepaTyphl BCIIBIIKH. VcnbiTanue
Ha BOCIUIaMEHEHHE MPOBOIIT Uepe3 Kaxabie 2 °C NOBBILICHHUS TEMIIEPATyphl.

4.6.3.2. 3a Temneparypy BOCILUIAMEHEHUs MPUHUMAIOT TEMIIEPaTypy HCIBITaHHs, MPH KOTOPOW oOpasyroliuecs Haj
MOBEPXHOCTBIO KHJKOCTH Tapbl BOCIUIAMEHSIOTCS OT IUIAMEHHU T'a30BOM TOPENKU M MPOJOIDKAIOT rOpeTh HE MeHee 5 ¢
TIOCJIE €T0 YAaIeHHUs.

4.6.4. Oyenka pe3ynomamos

4.6.4.1. 3a Temneparypy BOCIUIAMEHEHHMSI HCCIIETyEeMOH >KUAKOCTH NMPHUHUMAIOT CpellHee apu(MEeTHUECcCKoe 3HauYCHHH
TEMIIEpaTyphl BOCIUIAMEHEHHS, TOJyYE€HHBIX Ha TPeX 00pasuax c MmonpaBKoi Ha aTMoc(epHoe AaBiIeHHe, BEIYUCISIEMOH 110
dopmye (3).

4.6.4.2. CxomuMoCTh METO/IA TIPH  JIOBEpUTENbHON BeposiTHocTH 95 % He nomkHa npesbimats 8 °C.

4.6.4.3. Bocnpon3BoIMMOCTh METO/1a TIPH I0BEPHUTENIbHOI BepositTHocTH 95 % He joipkHa npessiath 16 °C.

4.6.4.4. YciioBus U pe3ylbTaThl UCTIBITAHUN PETHCTPUPYIOT B MPOTOKOJIE, (hOpMa KOTOPOTo MpHBE/IeHa B PUIIOKESHUH

4.6.5. Tpebosanus 6ezonacnocmu

[Tpubop s onpeeneHus TeMIepaTypbl BOCINIAMEHEHUS CIIeyeT YCTAHABIMBATh B BBITSHKHOM Ikady. Pabodee mecto
oreparopa J0KHO YIOBICTBOPATH TpeOoBanusaM tekrpodesonacHoctu mo 'OCT 12.1.019 u caHUTapHO-TUTMCHHYECKUM
tpeboBanusam o 'OCT 12.1.005.



4.7. MCTO,H OKCIICPUMCHTAJIbHOTO OIIPEACIICHUS TEMIICPATYPbl BOCIITIAaMCHCHU S TBCP/JbIX BCIIECCTB U MAaTCPHUAJTIOB

Merop peanuszyloT B auanasoHe temreparyp ot 25 no 600 °C u He NpHUMEHSIOT JUIS UCHBITAaHHUS METAJUITMYECKUX
MOPOLIKOB.

4.7.1. Annapamypa

Cxema npubopa JuIs OIpeielIeHNs] TEMITepaTyphbl BOCIUIAaMEHEHHs TIPUBE/ICHA Ha YepT. 8.

4.7.1.1. Ilpubop OTII, mnpencrasmstomuii coboi BEPTUKAIBHYIO DJJICKTPONEYb C JBYMS KOAKCHAJIBHO
PacIONIOKEHHBIMH IIHJIMHAPAMH, BHIIOJHEHHBIMU M3 KBapleBoro crexiaa. OOUH M3 LIIMHAPOB BHYTPEHHHM IHaMETPOM
(80+3) MM, BeIcOTOIT 240 MM SIBISETCS peaKIIMOHHON KaMepoif, BTOPOH IMIMHIpP TAaKOH K€ BBICOTHI HMECT BHYTPEHHHHA
nmuametp (101+3) mm. Ha munmHApE! HABUTH CIMpabHBIE AIIEKTPOHATpeBaTeNn 00Mel MOIHOCTRI0 He MeHee 2 KBT, 9to
MO3BOJISIET CO3/1aBaTh TemMmeparypy padoueii 30us1 600 °C 3a Bpems He Oonee 40 MuH.
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1 — cTekJIsHHBIC UWITMHAPBI, 2 — CIUpabHBIC JICKTPOHArpeBaTeNH: 3 — TEIUIOM30JILMOHHBIA MaTepuan; 4 —
CTaNTbHOM 3KpaH; 5 — Aepikarenb o0pasna; 6 — KOHTeiHep; 7 — ra3oBas, ropeinka; 8 — snekrponpuBox ropeiky; 9, 10 —
TepMOIEKTPHIECKHE peodpaszopatenn; 11 — namMuHaTOp
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4.7.1.2. Inst pa3MerieHus o0pasia UCCIEeyeMOro BellecTBa (MaTepHana) MpUMEHSIOT KOHTeHHep nuameTrpoM (45+1)
MM, BbicOTOM (18,0—0,4) MM, BBIMOJHCHHBIH W3 CTAJBHOW CETKH WJIM CTAJHHOIO JINCTA TOJIHHOW He Oosee 0,5 mm.
KoHnTeliHep ycTaHaBIMBAIOT B KOJBIO JAepkarens auamerpoM (49,0£0,6) mMm. [lepkaTens TpeACTaBiseT CcoOOi
METATHYECKYIO TPYOKy U3 KapOCTONKOH CTali C MPUBAPEHHBIM B HW)KHEH 4acTH KOJIBIIOM IS Pa3MEIeHNs] KOHTEeHHepa.

47.1.3. 'a3oBas ropenka U 3aKUTraHus 00pasiia, MpeICcTaBIAIoNIas co0oi TpyOKy BHYTPSHHUM AuameTpoM (6+1) mm,
BEITIOJTHEHA W3 JKApPOCTOMKOW CTalM, 3alasHa CHU3Y M MMeeT Ha OOKOBOW MOBEPXHOCTH oTBepcTHe auamerpoMm (0,8+0,1)
MM Ha paccTossHu (5,0+0,3) MM OT 3aIastHHOTO KOHIIA.

4.7.1.4. JlamuHATOD, BBINOJIHEHHBIA N3 JINCTOBOM KapOCTOWKOM cTanu B popMe KOHyca BEpXHHM JMaMeTpoM He Oolee
78 MM, HIDKHUM JuaMeTpoM He Ooiree 11 MM u mmHOM (500£5) MM, CITY>KUT TSI TOJJAYH SCTECTBEHHOTO IMOTOKA BO3IyXa B
PEaKLHOHHYIO Kamepy.

4.7.15. Tepmoasiektpuueckie IpeoOpa3oBarenyd JAWAMETPOM  TepMOdJekTpojoB He Oomee 0,5 wmm.
TepmonnekTpudeckuil mpeodpaszoBarenb 9 CIyKUT JJIsl K3MEPEHHs TeMIIEpaTypbl 00pasiia U PacloyiokKeH TaKUM 00pa3zoM,
yro0OBl 00ECIeUnBajICs KOHTAKT C JHOM M CTEHKOW KoHTelHepa (uept. 8). Tepmonnekrpuyeckuii npeobpasosarens 10
CITY’KHT JJIsl KOHTPOJISL U PEryJIMPOBaHUs TEMIIEPATyphl TIEYH U PACIIONIOKEH BHYTPU PEaKIIMOHHON KaMepbl Ha PaCCTOSHUU
(140£5) MM ot BepxHero Kpas kamepsl M (5+1) MM OT CTEHKH KaMmepsl. [IoTpenrHoCTs M3MEpEeHHs PerylHupyIomero u
PErHCTPUPYIOLIETO TEMIIEpaTypy NpHOOpPOB He NoipkHa npesbimars 0,5 %.

4.7.1.6. 3epkano it HAOIIOICHUS 32 00Pa3LOM BHYTPH KaMephl.

4.7.1.7. CexyHoMep C NMOTPEITHOCTEI0 M3MepeHus He Ooutee 1 c.

4.7.1.8. 11l1abnmoHBI 1711 ONpEJETCHUs] PAcCTOSHUS OT HWXKHETO Kpasi TOpPENKM JI0 IOBEPXHOCTH o0pasna M s
LIEHTPOBKH KOHTEHHEpa BHYTPH KaMephbl.

4.7.1.9. VIcTOYHHK CKAaTOTO BO3/yXa JJIsl TOPEIIKH C PACXOJIOM JI0 40 mat,

4.7.2. I[Toozomoska Kk ucnvlmanusm

4.7.2.1. M ucnerranuii roroest 10—15 o0Opasios nccremyemoro BemecTBa (MaTepuana) maccod HoO (3,0+0,1) .
OO6pa31pl TYEHCTHIX MaTeprajoB JOHKHBI MMETh HMWIHHIApHUYecKylo dopmy  muamerpom (45+1) mm. IlneHodHsle u
JIMCTOBBIE MaTephabl HAOMPAIOT B CTONKY auaMeTpoM (45+1) MM, HakiIaapiBas CJIOW JIPYT Ha Jpyra JO JIOCTHKCHHS
YKa3aHHOW MaccChl.



4.7.2.2. Tlepen wucnbiTanueM oOOpa3Hbl KOHIUIMOHUPYIOT B cooTBercTBUM ¢ TpeboBanusmMu ['OCT 12423 wunm
TEXHMYECKHUX YCIOBHH Ha Marepuasl. OOpasibl JODKHBI XapaKTEepU30BaTh CPEIHUE CBOWMCTBA MCCIEIYEeMOTO BEIECTBA
(MaTepuana).

4.7.2.3. B 3aBucumoctd OT 00BeMa o00Opasia OMPEICNAIOT C MOMOIIBI MIA0JOHOB W (DPUKCHUPYIOT MOJOXKCHUE
KOHTEHHepa BHyTPU KaMepbl U pacCTOSTHUE MEX/Ty I'a30BOI rOPEJKoil M MOBEPXHOCTHIO 00pa3ua.

4.7.2.4. TIpurogHOCTh YCTAHOBKH K pab0Te, IPOBEPSIOT M0 CTAHAAPTHOMY BellecTBY — opranudeckomy ctekiry (COCT
10667), Temriepatypa BocIIaMEHEHHs KOTOporo pasHa (265+10) °C.

4.7.3. Ilposedenue ucnvimanuii

4.7.3.1. HarpeBatoT peakIIOHHYIO KaMepy 0 TeMIIepaTyphl Hadaia pa3ioyKeHHs NCCIIETyeMOTo BemecTBa (MaTepraa)
wm go 300 °C.

4.7.3.2. Perynupys momady ra3a M BO3/AyXa B TOpENKy, GOPMHUPYIOT IUIaMs Ta30BOW TOPENIKA B BUAE KIIMHA IITUHON
(10+2) mm.

4.7.3.3. V3BiekaloT 13 KaMephl epxKaTesib ¢ KOHTeliHepoM. B xoHTeliHep nmomernatoT obpaser 3a Bpemst He Ooiee 15 ¢
U BBOAAT €r0 B PEAKIHOHHYIO KaMmepy. OJIEKTPOIPUBOJ Ta30BOH TOPENKH BKIIOYAIOT B 3aJ@HHBIH pPEXUM pabOTHI.
[leproan4HOCTH 1MOIBO/IA FA30BOH TOPENKH K 00pa3iy Ha pacctosHue (10+1) MM OT ero moBepXHOCTH JAOJKHA COCTABIATH
(10+2) c. Habmomarot 3a 00pa3iom B paboueii kamepe ¢ MOMOIIBI0 3epKaia.

4.73.4. Ecin mpu TemiepaType HCHIbITaHHS 0Opasel] BOCIUIAMEHHUTCS, TO WCIBITAHUE IPEKPAIIalOT, TOPENIKY
OCTaHABIIMBAIOT B IIOJIOKEHUH ‘“‘BHE TEYW’, KOHTEHHEp C 00pa3moM W3BJIEKAaOT M3 KaMmephl. OTMEUaloT B IIPOTOKOJE
TEeMIEePaTypy BOCIDIAMEHEHHUS W CJINyIOlee MCIBITAaHHE NPOBOIAT C HOBBIM 00pa3loM HpH MEHbLIeH TeMiepaTrype
(manpumep, Ha 50 °C MeHbIIIe).

Ecin B Teuenme 20 MuH oOpasenl He BOCIDIAMEHHTCS WM paHee 3TOr0 BPEMEHH IOJHOCTBIO INPEKpaTHTCS
JBIMOBBIJICTICHHE, TO HCITBITAHUE MPEKPAILAIOT U B IPOTOKOJIE OTMEYAIOT OTKa3.

3a Temmeparypy HCHBITAaHHS MNPUHAMAIOT IIOKa3aHHSA TEPMODJICKTPHUYECKOro MpeoOpa3oBaTelisi, H3MEPSIOLIEro
TeMIieparypy oopasia.

4.7.3.5. MeTozom nocieioBaTeNIbHbIX TPHOIMKEHHH, CTIONIB3YS HOBBIE 00pa3Lbl U M3MEHsIs TEMIIEpaTypy UCIIBITAHUS,
OIPEETSIIOT MUHUMAJIBHYIO TeMIIepaTypy o0Opasiia, pu KOTOPOH 3a BpeMs BBIACPKKH B reun He Oosee 20 MuH oOpasen
BOCIUIAMEHUTCSL W Oyner roperb Oojee 5 ¢ mocie ynaneHus ropenku, a mpu Temmneparype na 10 °C menblie
BOCIUIAMEHEHHE OTCYTCTBYET.

4.7.4. Oyenxa pe3ynomamos

4.7.4.1. 3a TemmiepaTypy BOCIDIAMEHEHHS UCCIIEAYEMOTO BEIIECTBA (MaTepraa) IPUHUMAIOT CpeIHee apuPMeTHIecKOe
IBYX TeMIleparyp, oTiauJaroluxcs He Ooixee yeM Ha 10 °C, mpu oXHOHM M3 KOTOPBIX HAOMIOAAETCS BOCIUIAMEHCHHE 3
00pasioB, a IpH Ipyroit — Tpu oTkasa. [lomydeHHOe 3HaYeHHE TeMIepaTyphl OKPYIIISIOT ¢ TOYHOCTBIO 10 5°C.

4.7.4.2. CxonuMoCTh METO/Ia TIPH JOBEPHUTENBHOM BeposTHOCTH 95 % He momkHa mpeBbimaTs 7 °C.

4.7.4.3. Bocripou3BoIUMOCTh METOIa IIPH AOBEpUTENBHON BeposTHOCTH 95 % He momkra npesrsimath 20 °C.

4.7.4.4. YcioBus U pe3ylbTaThl UCTIBITAHUN PETHCTPUPYIOT B MPOTOKOJIE, (hOpMa KOTOPOro MpHUBE/IeHa B PUIIOKESHUH

4.7.5. Tpebosanus 6ezonacnocmu

[Tpubop s onpeeneHus TeMIiepaTypbl BOCIUIAMEHEHHS CJIeyeT YCTaHABJINBATh B BBITSHKHOM IKady. Pabouee mecto
omneparopa JOJDKHO YAOBIETBOPATh TPEeOOBAHHSIM anektpodesonacioctn mo ['OCT 12.1.019 u CaHUTapHO-
rurueHndeckuM  TpeboBanusm o 'OCT 12.1.005.

4.8. MeTo/1 9KCIIEPUMEHTAIBHOTO OIPEACICHHS TEMIIEPATyPhl CAMOBOCIUIAMEHEHHS TA30B U JKHIKOCTEH

4.8.1. Annapamypa

JlomyckaeTcst onpejielieHue TeMIlepaTypbl CaMOBOCIDIAMEHEHHS 10 CIIEIMANBLHON MporpaMMe B MHO# amnmapatype (1o
CpaBHEeHHUIO ¢ onwmcaHHOW B M. 4.8.1) B ciyuasix, HCOOXOAUMBIX C TOYKH 3PEHHs Pa3padOTYMKa CHCTEMbI O0ecCreueHHs
M0XaPOB3PHIBOOE30MACHOCTH OOBEKTA.

YcraHoBKa JUIs ONpEETICHUs] TEMIEPaTypbl caMOBOCIUIaMeHeHus (4epT. 9) Jo/mKHA BKIIOYATH B ceOs Clienyronime
JJIEMEHTBI.
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1— xopmyc TepmocTara; 2 — 3JeKTpUYecKasi CIHpajlb HarpeBaTes:
3—KpbUTbUaTKa BEHTHJITOpA; 4 — peakUMOHHBIA cocyll; 5— Kpblllka TepMocTara; 6 — 3epkano; 7 —
TEPMORJICKTPHYECKUE TPpeodpazoBaTen
Yepr. 9

4.8.1.1. PeakimonHsiii cocys B Buae konosr Erlenmeyer smectimoctsio 200 cv® u3 kBapuesoro crekma (Ku-200 mo
T'OCT 19908). Xumuyecku 4ucrtas KoJjba JOJDKHA MCIONb30BATHCSA JUIS MCIBITAHUS KAXKJIOTO BEIIECTBA W MPOBEICHHUS
OCHOBHOH CEpUU UCTIBITAHUM.

[Mpumeuanne. Ecnmum TemmepaTypa caMOBOCIUIAMEHEHHS HCCIIEAYEMOTO BEIIECTBA IPEBBILACT TEMIEPATypy
pa3MArYeHHs CTEKJIa KOJOBI, JOIYCKAeTCs IIPUMEHSTh aHAIOTHYHBIE KOJIOBI M3 MeTallia (3TO HaJ0 OTMEYaTh B IPOTOKOJIE
HCTIBITAHNN ).

4.8.1.2. Bo3aymHbI# TepMOCTaT, 00eCIIeYNBAONINI PAaBHOMEPHBIH HAarpeB KOJIOBI 0 3aJaHHON TeMrepaTypsl. Konly
ClIelyeT CYMTATh PABHOMEPHO HArpeTod M COCTOSIHWE MPOBEJCHUS HUCIBITAaHHS YJOBJIETBOPUTEIBHBIM, €CIIU MOJY4YECHHbIE
3HAUEHHs] TEMIIEPaTyp CAaMOBOCIUIAMEHEHHSI COOTBETCTBYIOT IaHHBIM M3 Ta0J. 7 C TOMYCTUMBIMH OTKJIOHEHHUSIMU COTJIACHO
n. 4.8.3.2.

Tabnuma 7
Bemiectso Temmnepatypa camoBociuiameHenusi, °C
H-I'entan 220
OTHIIeH 435
Bbenzon 560

HpI/IMC‘IaHI/IC. BeHIeCTBa, HCIIOJIb3yEMbIC U1 IPOBEPKU pa6OTI)I TEPMOCTATA, JOJKHBI UMETh YUCTOTY HE MCHEC 99,9
%.

4.8.1.3. Jlng u3MepeHHs: TeMIepaTypbl KOJObI MCIOIB3YIOT KaInOpPOBAaHHBIE TEPMOAICKTPHUECKHE MPpeoOpa3oBaTesn
(omMH. WIM HECKOJIPKO) MaKCHUMalbHBIM JuamMeTpoM pabouero cmas He Oomee 0,8 mm, TepmoanexTpuueckne
npeoOpa3oBaTead pacloiaraloT B BBHIOPAHHBIX TOYKAX B TECHOM KOHTaKTe C BHEIIHEH MOBEPXHOCThIO KoJObL I[Ipu
HCIOJIb30BAaHUU HECKOJIbKHX TEPMOIJICKTPUUECKUX Ipeodpa3oBarelieil 3a TeMepaTypy MUCIbITaHHUS MPUHUMAIOT CPe/IHee
apupMeTHUecKoe 3HaueHHE HAaWMEHbIeHl W HauOoJblleld TeMmeparyp IO [OKa3aHUSIM TEPMOAJICKTPUIECKUX
npeoOpazoBateneil. PacxoxxieHns Mex Iy MOKa3aHUsMH TEPMOAJIEKTPUUECKUX MpeoOpa3oBaTeneil He JOJDKHO MPEeBhIIIATh
1 %.

4.8.1.4. JInst 703UPOBaHMs UCCIIEAYEMBIX BEIIECTB NPUMEHSIOT HIMPHULBI U TTHIIETKH.

Jlist I03MPOBAHHOI MOJAYM KUAKOCTEH MCIONB3YIOT: a) IImpHI BMecTHMOCThIo oT 0,25 10 1 cm® (ueHa menenns He
6omee 0,01 cM®) ¢ urmoii U3 HepKaBelomeH CTaTM MakCHMambHBIM auamerpoM 0,15 Mm; 6) KaTHOPOBAHHYIO MHIETKY
BMecTHMOCTHIO 1 eM®, oBecneunsarontyio nogady 1 cm® aucTumpoanHoii Bogs! B 35—A40 Kares.

Jnst 103MpOBaHHOW MOAAYM I'a30B PEKOMEHIYETCs HCIIOJIb30BATh Ta30HEIPOHULIAEMBIN CTEKIISIHHBINA KaluOpOBaHHBIIM
mmpui; BMectumocTsio 200 em® (1ena enenus He Gomnee 10 cM®), CHAGKEHHDIH TPEXX0T0BBIM KpaHoM (uepr. 10).



Jli1st 103MPOBAHHOMW TTOJAYH HACT, TOTOBBIX KPACOK, MACTHUK T. II. BEIIECTB FOTOBIT HECKOIBKO HABECOK, OTIHYAIOIIUXCS
npyr ot apyra Ha 0,05—0,10 r ¢ norpemnoctsio He 6oxee 0,01 r.

[pumeuanue. JlomyckaeTcst HCIONB30BATh APYrHe JO3UPYIOIINE CPEACTBA., 00SCIICUMBAIOIINE TPEOYEMBbIC MAPaMETPBIL.

4.8.1.5. Cexynnomep c MOrpenHocTeIo u3MepeHus e oomnee 1 c:

JUTsL OTIPENIeTICHUSI TIEPUOa HHTYKIIHH.

4.8.1.6. HaOmronenue 3a peakieil B KoiOe OCYIIECTBISACTCS NATYMKOM OOHApPYKEHUS TUIAMCHH HJIM C TIOMOIIBIO
3epKaia, KOTOpOe YCTaHaBIMBAIOT Ha BhIcoTe (250410) MM Hax KOTIOOA.

1— orHemperpanuTeny; 2—mpedoXpaHUTENbHAs MeMOpaHa: 3 — IUIACTHHKH U3 CIICYCHHOTO CTEKIIa
(nmeperoponku); 4 — repMeTHYHBIH INPUIL, 5 — pe3epByap ¢ razom; 6 — npeakamepa
Yepr. 10

4.8.2. Ilposedenue ucnoimanuii

4.8.2.1. TemnepaTypy BHYTPH TepMOCTaTa MPEIBAPUTENIBLHO PETYIMPYIOT TakuM 00pa3oM, 4ToObl ObLIO obecredeHo
paBHOMEpPHOE HarpeBaHHe KoJI0bI 10 HEOOXOAUMOr0 3HaUEHHS TEMIIEPaTyphl.

4.8.2.2. Beenenue mpoObl B KOJIOY

PexomenmyemsIit 006eM TIPOOKI TS MTPeIBAPUTEIFHOTO UCTIBITaHus xuakocteit 0,07 CM3, razos 20 CMS, 11acT, MacTHK U
T.11. 0,2 T.

[IpoOy uccneayeMoro BemecTBa BBOAAT B IISHTP KOJIOBI 3a BpeMs He Ooee 2 ¢; mpo0y ra3a BBOAAT B KOJIOY C pacXxoaoM
oxo110 25 cM® - ¢ . Tlocie BBOJIa IPOGBI HO3MPYIOIIEE YCTPOIMCTBO GHICTPO OTBOIAT. BO BPEMst MO[adi KHIKOCTH CIEIyeT
n30eraTh ee MomagaHus Ha CTEHKH KOJObI. HaBecKy macThl, MACTHKH U T. II. BEIIECTBA JAOMYCKAeTCsl BHOCHUTH B KOJIOY Ha
AITIOMHUHHUEBOH (obre.

ITpumeuanue. Ilpu HCHBITAHUN BELIECTB C TEMIEpaTypoi KHUIIEHUs, OIM3KOW MM PaBHOM KOMHATHOHM TeMIieparype,
HEOOXO/JMMO TNPHUHATH COOTBETCTBYIOIIME MEpPbI, YTOObI HE MPOM3OLUI0 M3MEHEHHE arperaTHOr0 COCTOSIHHMSI BEIEeCTBa
nepesn BBEJIEHUEM €ro B KOJOy (HalmpuMmep, OXJIaauTh).

4.8.2.3. B MOMEHT OKOHYAHHUS BBOJA IPOOBI B KOJIOY BKIIOYAIOT CEKYHIOMED M HAOJIOAIOT 3a COACPIKUMBIM KOJIOBI 10
MOSIBJICHHS TUIAMEHHM W/WIM B3pbIBa. B 3TOT MOMEHT CEKyHIOMEp OCTaHaBJIMBAIOT U PETHCTPUPYIOT MEPUO] WHAYKIHH
camoBocIUIaMeHeHus. Eciti Tuiamst 1/vimi B3pbIB He HaOIIOJaeTCs, CEKYHIOMEDP OCTAHABIMBAIOT Yepe3 5 MUH M UCIIBITAHHE
MIPEeKpaIIaroT.

4.8.2.4. Tlocme KaXOOTO HWCIBITAHHUS KOJOY MPOAYBAIOT CYXHM BO3QYXOM, IOCIE YEro OHa [OJDKHA IPHHATH
HEOOXOIUMYIO0 TEMIepaTypy UCHBITaHUA. B ciydae 3arps3HeHHs KOJOBI TBEPABIMH MPOAYKTAMH CTOPAHHS €€ OYUIIAIOT
WIN 3aMEHSIOT YUCTOM.

4.8.2.5. HcrnpiTaHusi MOBTOPSIIOT TPH PA3IMYHBIX TEMIIEPATYpax W C Pa3IMYHBIMH 00bEeMaMH IPOO 10 JOCTHXKECHUS
MHUHHAMAaJbHOW TeMIlepaTypbl CaMOBOCIUIAMEHEHHs (YTO ONpENeNIIOT 10 TrpauKy 3aBHCUMOCTH TEMIIEPATYphI
CaMOBOCILIAMEHEHHUS OT MACChI, MPOOHI, cM. uepT. 11).
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4.8.2.6. OCHOBHYIO CEpHUIO UCIIBITAHUI MPOBOJST ¢ HanOoJIee JIETKO CaMOBOCILIAMEHSFOIMMCS KOJTMYECTBOM BELIECTBA
gyepe3 MHTepBal TemmepaTypsl 2°C 1o Tex mop, Moka He OyAeT ompeneiieHa HauMEHbIIAs TeMIepaTypa, U KOTOPOH
HaOJroaeTcs caMOBOCIUIAMEHEHHE 00pasiia, a IpH Temreparype Ha 2 °C HuXe NPHU MATHKPATHOM MOBTOPSHUH HUCHIBITAaHUSA
CaMOBOCIIAMCHEHUE HE TIPOMCXOIHT.

4.8.3. Oyenka pesyromamos

4.8.3.1. 3a Temmeparypy CaMOBOCIUIAMEHEHHs HCCIIECAYEMOI0 BEIISCTBA NMPUHUMAIOT HAHMMCHBINYIO TEMIEPaTypy
UCIIBITAaHHUH, IPH KOTOPOH HaOII0AAIOCh CaMOBOCIIAMEHEHHE 00pasiia B YCIOBHSX, IPEIyCMOTPEHHBIX B 1. 4.8.2.6.

4.8.3.2. CxomuMOCTh METO/1a TIPH TOBEPUTENLHOI  BeposiTHOCTh 95 % He noimkHa npeBbimath 2 %.

4.8.3.3. Bocmpou3BoiuMOCTh METO/Ia ITPH AOBEpUTENIbHON BeposiTHOCTH 95 % He moymkHa npeBbimath 5 %.

4.8.3.4. YciioBHs U pe3yNbTaThl UCTIBITAHUN PETHCTPUPYIOT B MPOTOKOJIE, (hopMa KOTOPOTo MpHUBEIeHa B IPUIIOKESHUH

4.8.4. Tpebosanus 6ezonacnocmu

[Tpubop st onpeneneHns: TemMIepaTypbl CaMOBOCIUIAMEHEHHS CIIeyeT YCTaHABIMBATh B BHITSDKHOM mikagy. Pabouee
MECTO OIlepaTopa JOJDKHO YIOBJIETBOPATH  TpeboBaHmsaM 3mekrpodesonmacHoctr mo ['OCT 12.1.019 u canurapHo-
rurueHndeckuM TpedoBanmsam o 'OCT 12.1.005.

4.9. MeToz 5KCTIEPUMEHTAIIBHOTO OIPEICNICHNS TEMIIEPATYPbl CAaMOBOCIIIAMEHEHHSI TBEPABIX BEIIECTB U MAaTEPHAIIOB

Merop peanusyercsi B quarna3zone temmepatyp ot 25 mo 600 °C m He mpUMEHHMM IS UCHBITAaHUS METaJUIMYECKHX
TIOPOIIKOB.

4.9.1. Annapamypa

Anmnapatypa Juis onpeieieHus TeMIepaTypbl CaMOBOCIUIAMEHEHHS TBEP/IbIX BELIECTB U MaTepuaioB — 1o 1. 4.7.1.

["a30By10 ropesky IpH onpeAeIeH!UH TeMIepaTypbl CAaMOBOCIUIAMEHEHHS HE HCIIOJIb3YIOT, OHA HAXOJIUTCS B IOJI0KEHUN
“BHE me4n’.

4.9.2. I[Toozomoska Kk uchvlmanusim — B COOTBETCTBUH C 11. 4.7.2.

4.9.3. Ilposedenue ucnoimanuii

4.9.3.1. Harpesatot pabouyro kamepy J10 Temreparypsl, npesbimaronieid Ha 200 °C teMneparypy Havajia pa3jiosKeHUs
uccieayeMoro Bemecrsa (Marepuana), wim g0 500 °C.

4.9.3.2. Tlocne ycraHoBieHHMs B paboyel Kamepe CTAIMOHAPHOTO TEMIIEPATYpHOTO pPEXHMa, ONpPENesieMOro HO
MIOCTOSIHCTBY ITOKa3aHUH JIBYX TEPMOIEKTPUUECKUX NpeoOpasoBaTenel, U3BJIEKAIOT M3 KaMepbl KOHTEHHEp, 3allOJHSIIOT
ero o0Opas3roM 3a Bpems He Oonee 15 ¢ u omyckaroT BHYTpb kKamepsl. HaOmoaoT 3a 00pa3iom ¢ OMOIIBIO 3epKala.

4.9.3.3. Ecnu nipu 3a7iaHHO# TeMIiepatype UCIbITaHUsT HAaOII0JaeTCsl CaMOBOCIUIAMEHEHHE, TO CIIEYIOIee HUCIbITAHUE
MPOBOJIST MPU MEHbILIeM TeMieparype (Hanpumep, Ha 50 °C).

Ecnu B Teuenne 20 MMH WIM O MOMEHTa IIOJIHOTO TIPEKpAIEHUs] JBIMOBBIJICIICHHUS CAMOBOCIUIAMEHEHHE He
HaOJII0/1aeTCsl, UCIIBITAHNE NPEKPAIIAIOT U B IPOTOKOJIE OTMEYAIOT OTKa3.

4.9.3.4. MeTo10M NOCIIEIOBATENbHBIX PHOIMIKEHHI ONPEeISIFOT MUHUMAJIBHYIO TeMIeparypy padoueil kaMmepbl, npu
KOTOPO# 00pasel] caMOBOCILIaMEHSIETCsI U TOpuT OoJiee 5 ¢, a mpu temneparype Ha 10 °C MeHbIie—.HA0II01aeTCs OTKA3.

4.9.4. Oyenxka pezynomamos

49.4.1. 3a Ttemmeparypy CaMOBOCIUIAMEHEHHUS HCCIEIyeMOro BellecTBa (MaTepuana) IPUHUMAIOT CpegHee
apuMeTHIecKoe JIBYX TeMIleparyp, oTiaudarommuxcs He Oonee yeM Ha 10 °C, mpu ofHON M3 KOTOPBHIX HaOmomaeTcs
caMoBOCIIaMeHeHue 3 00pa3LoB, a IpH Jpyroil — TpH 0TKa3a. [lomyyeHHOe 3HaUeHHE TeMIepaTypbl CAaMOBOCIUIAMEHEHNUS
OKPYTJISIIOT € TOYHOCTHIO 110 5 °C.

4.9.4.2. CxomuMoCTh METO/1a TIPH TOBEPUTENILHOI  BeposiTHOCTH 95 % He nomkHa npesbimats 5 °C.

4.9.4-3. Bocnpou3BOIMMOCTh METOA IIPH JOBEPUTEIbHOMN BepositTHocTH 95 % He moimkHa npessimats 17 °C.

4.9.4.4, YcnoBust 1 pe3yibTaThl HCIBITAHUN PETUCTPUPYIOT B MPOTOKOJIE, (hopMa KOTOPOTO MPHUBEACHA B MPHIOKCHUN



4.9.5. Tpebosanus 6ezonacnocmu

[Tpubop s onpeneneHns: TeMIepaTypbl CaMOBOCIUIAMEHEHHS CJIEyeT YCTaHABIMBATh B BHITSDKHOM Iuikady. Pabouee
MECTO OIeparopa JO0DKHO YIOBICTBOPATH TpeOoBaHusM anekrpodesonacHoctr mo ['OCT 12.1.009 u cammrapHO-
rurueHndeckuM tpedosanusam no 'OCT 12.1.005.

4.10. MeTox SKCIEPUMEHTAIBHOTO ONpENeNICHNs] PE/IEIOB PacpOCTPAHEHHUS IUNIAMEHH 110 Ta30- U MapOBO3yLIHBIM
cMecsM.

Mertoa NpUMEHUM AT ONIPEACTICHUSI KOHLICHTPAI[MOHHBIX IPEIENIOB PACTIPOCTPAHEHHUS IIIAMEHH (aee — MPEIENIOB)
pu aTMOCepHOM JaBJICHHUHU U Temreparype ot 15 mo 150 °C.

Merto HE MPUMEHNM [UISl OIPENIENICHHS TIPEEIIOB XOJIOAHBIX IUTAMEH, a TAKXKE BEIECTB!

OKOJIOTIPEENBHBIE CMECH KOTOPBIX YyBCTBUTENBHBIX K IETOHAIIUM;

CKJIOHHBIX K TEPMUYECKOMY Pa3JI0KEHHIO WM MOJIMMEPU3ALNY IPU TEMIepaTypax UCIbITaHHH;

CHOCOOHBIX BBI3BATh B PE3yJbTaTe CaMOIPOU3BOJIBHBIX XUMUYECKUX PEaKkMii H3MEHEHNE COCTaBa CMECHU HJIH €€ B3PhIB
JI0 MOMEHTa 3a)KUTaHHsL;

BBICOKOBSI3KMX THIA Kies, JAaKOB, KPacok M T. J. C PAacTBOPCHHBIMHM MM B3BEIICHHBIMH B HHX TBEPIBIMHU
KOMITOHEHTaMH;

NapIyaibHOE 1aBJICHHE KOTOPBIX B CMECH, COOTBETCTBYIOIIEH pacueTHOMY Mpeeiy, OOblle, YeM MOJIOBUHA JaBICHHS
HACBIIICHHOTO 1apa MPX TeMIIepaType UCIIBITAHNUS;

TeMIIepaTypa caMOBOCIUIAMEHEHHST KOTOPBIX MeHbIie Beanunusl (1, +20) °C, e t, — TeMrieparypa HCTIBITAHHS.

IIpenensl, moydeHHBIE TI0 JAHHOMY METOJXY, HE MOTYT OBITH HCIIOJIB30BaHbI Ul 00ECHEeUeHHUs B3PHIBOOE30MTACHOCTH
TpyOUaTHIX arperaToB ¢ TUaMeTpoM Tpyo MeHee 50 MM.

4.10.1. Annapamypa

VYcraHOBKA JUIs ONpeleTIeHHsT KOHICHTPAMOHHBIX TPEIeIoB pacipocTpaHeHus iaMeHu (depT, 12) Bkirovaer B ceOst
CIIEAYIOLIE JIEMEHTBI.

410.1.1. Tepmowkad, NpPEACTABIAIOMMNA CcOOOW SIMK C TEIUIOM30JUPOBAHHBIMHU CTEHKAMH, HWMEIOMINI
3JIeKTPOHArpeBaTeNId, BEHTWJIATOpPA IPOJYBOUHBIE OKHAa C 3aJBWKKAMM, JABEPh CO CMOTPOBBEIM OKHOM, KOHIIEBOH
BBIKJTIOYATEIb.

DnexTpoHarpeBaTenan TepMouikada COBMECTHO € U30JIALUEH JOIDKHBI 00ecIieunBaTh HarpeBaHie BHYTPEHHEro o0bema
TepMomKada ¢ pacrmoI0KeHHBIMU B HEM y3IIaMH yCTaHOBKH 10 Temrepatypsl (150+5) °C B Teuenue 1 4.

Bentnnarop nomkeH obecreunBaTh IMUPKYISIINIO BO3AyXa BOKPYT 3JEKTPOHArpeBaTellsi, a TakXe BO BCEM OOBeMe
TepMmomikada I CO3JaHNsA OAHOPOIHOTO MO TEMIIEpaTyp C MaKCHMaJIbHOM pa3sHHIEH B ABYX JIIOOBIX TOUKax He Ooiee 5
°C; 3IeKTpOABUTATEIh BEHTWIATOPA TOJDKEH UMETh JIEKTPUIECKHH TOPMO3 IJIsl OBICTPOI OCTAHOBKH.

[TpoxyBouHbIE OKHA C 3aIBMXKKaMH JOJDKHBI 0OecIieuMBaTh NMPOAYBKY oObeMa TepMollKada BO3IyXOM 3a BpeMs HE
6onee 15 muH..

JlBepp CO CMOTpPOBBIM OKHOM JOJDKHA OOECIedHBaTh AOCTYH KO BCEM y3JIaM YCTaHOBKM BHYTPH TepMolukada u
BO3MO>KHOCTh BU3YaJIbHOTO HaOIIOAEHU 3a IUTaMEHEM B PEaKIIMOHHOM COCY/IE.
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1 — tepmorkad; 2 — peakmuOHHBIN COCYI; 3 — CMOTPOBOE OKHO; 4 — MPOIyBOYHBIN MAaTPyOOK; 5 —
TEPMOIJICKTPONIPEOOpa30oBaTeb OJ0Ka PEryIMPOBAHUS TEMIICPATYPhl; 6 — 3aIBUXKKA;  — BEHTHIIHOHHBIN MATPyOOK;
8 — ucnapurens; 9 — Bentuinp; 10 — pryTHBII MaHoMeTp; 11 — mHeBMONYIbT; 12 — ra3oBblii TepMomeTp; 13 — maTduk
TepMomeTpa; 14 — 3IeKTpOAbl HCTOYHHKA 3aXKUraHust;, 15 — oruenperpaanteiis; 16 — HIDKHSA Kpbimka; 17 —



KopoMmeIcio; 18 — mecrepuu; 19 — npoayBounoe orsepcrue; 10 — 3acnonka; 21 — mtypBan; 22 — BeHTHISTOP; 23 —
JNEKTPOJBHIaTellb; 24 — 3JIeKTpOHArpeBaTesy; 25— nepeMernnBaresu; 26 — UCTOYHMK 3aKuranus.; 27 —
JIEKTPOIYJIBT; 28 — OJIOK PEeryJIMpoBaHus TEMIIEpaTyphl

Yepr. 12

KoHIIeBO# BBIKIIIOUATENb CITY>KUT ISl BKIIFOUCHHST HICTOYHUKA 3a)KUT'aHUsL.

KoncTpykumsi tepmonikada mopkHa o0ecneduBaTh OTHOCHUTEIBHYIO €ro Tra30HENpPOHHIAEMOCTh ISl CO3JaHMs
HEOOXOANMBIX CAHUTAPHO-TUTHEHUIECKUX YCIOBHI Ha paboueM MecTe.

Bce Mmeramnnueckue 37I€MEHTHI, PACHONIOKCHHBIE BHYTPU TepMolnKada, W €ro BHYTPEHHHE CTEHKH JOJDKHBI OBITH
BBIIIOJIHEHBI U3 KOPPO3UOHHOCTOMKON CTaJIH.

4.10.1.2. PeakmoHHBIH cOCyH, MPECTABISIOMII co00i IuIuHAP ¢ BHyTpeHHNM nuamerpoM (300+£10) MM, BBICOTOI
(800+£30) MM ¥ TONMWHOW CTEHKH HE MeHee 2 MM, FepMETHYHO 3aKpHIBaeMbIii HEMOJBI)KHOW BEpXHEW W TOABIDKHOU
HIDKHEH KpBIIIKaMU.

PeaknmoHHBII cocyl KpemsT BEpTUKAJIbHO BHYTpPH TepMolukada. PaccTosHue OT HM)KHEro TOpLA pPEakIMOHHOTO
cocyla JI0 HIKHEH CTEeHKH TepMolkada, obecrieunBaroiiee CBOOOIHBII BBIXO/] MPOAYKTOB TOPEHUSI U3 COCY/a, AOJIKHO
6b1Th 0T 100 10 150 MM.

PeaknmoHHBII cocyl ZOJKEH UMETh JIEKTPO/Ibl 32)KUTAaHHs, 1Ba KOHBEKTHBHBIX IEPEMELIHBATENs, OTHETIPErpauTelb,
TEMIIEpaTypHBIN AAaTYUK, IPOJYBOYHOE OTBEPCTHE, CMOTPOBOE OKHO, MEXaHH3M YIPABIICHHS HW)KHEH KPBILIKOH, BBOABI U
BBIBOJIBI TA30B.

ONeKTpoIsl CHy)XaT U 3aKHTaHMWSA CMecell B PEakIHOHHOM cocyae. OHHM NpEeACTaBISIIOT COOOM METaJIM4ecKue
crepxkau  auametpoM (3,0+0,3) MM, ycTaHaBIMBacMble TOPH30HTAJBHO M COOCHO IPYr K Ipyry B IHAMETPaIbHOH
IUTOCKOCTH PEAKIIMOHHOTO cocyda Ha pacctossHud (750+£20) MM OT BepXHell KpeIIIKH. BBOI 311€KTPOIOB B peaKIIMOHHBIN
COCYJ] OCYIIECTBISIIOT Yepe3 repMEeTHYHbIC pa3beMbl. BHyTpeHHHE KOHIIBI 3JIEKTPOAOB, 3aToYeHHbIE Nox yrioMm (10+3)°,
JIOJDKHBI OTCTOSITH APYT OT Apyra Ha PacCTOSHUU OT 5 10 7 MM.

KoHBeKTHBHBIE TIEpEeMEIINBATENH, CIIyXKallhe JJIsd MepeMEelInBaHusl cMeceld B PEaKIMOHHOM COCYZE, MPEJCTaBIISIOT
co0oil TpyOuaThle HarpeBaTeIH ¢ MPOTOYHOM Bomoi. [lepememmBaTenu umMeloT GopMy HETIM U YCTaHABIMBAIOTCS: OJHMH
— Ha pacctostHuH He MeHee 30 MM HIDKE 3JIEKTPOJIOB 3a)KUTaHHs, BTOpOil — Ha pacctosHuu He 6osxee 100 MM oT BepxHei
KpBIIIKH cocyna. [lepememnBarenn 10KHBI 00ecrieunBaTh epeMelMBaHiue CMEcH 3a BpeMsi He Oonee 15 MuH.

OrHenperpamurens, CIyXalluid Uil NpeAOTBpalleHUs] BHIOpOCA IUIAMEHHM W3 PEaKIMOHHOTO COCY/Ad, HE IOJDKEH
CO3/1aBaTh MOBBIIICHUS. JIABJICHUS B COCYJIe IPU cropaHuu cMecu dosnee yeM 25 klla. OrHenperpaanTesb yCTaHABINBAIOT B
HIDKHEH YacTH PeaKkIMOHHOTO COCYAa HIKE KOHBEKTHBHOTO TIEPEMEIIBATEIIS.

TemmepaTypHbIii JaTYNK, NPEACTABIIONMNA cOO00H KOOy Ta30BOrO TEPMOMETPA, CIYKHUT ML H3MEPEHUS
TEMIIEpaTypbl CMECH B pEaKIMOHHOM cocyzae. JlaTdmk BBOAAT B COCYH dYepe3 TepMOBBOJ W YCTAHAaBIMBAIOT B
TOPU30HTAIBHON INIOCKOCTH AJICKTPOAOB HA paccTosHUN /0 MM OT HHX.

IMpoxyBounslit matpybok amamerpom oT 25 no 30 MM, ciuyxamuil Juid ynaJleHHs IPOJYKTOB TOpEHHs W3 COCYZa,
pacroJiararoT a BEpXHeH KpbILIKE U T€PMETHUYHO 3aKPhIBAIOT ChEMHOM 3ariyIIKOM.

CMOTpOBOE OKHO JIOJDKHO OOECHeYMBaTh BO3MOXKHOCTb, BU3YaJIbHOIO HAaOJIIOACHHS 3a IUIAaMEHEM IO BCeil BhICOTE
PEAKIIMOHHOTO cocy/ia ¥ UMeTh pa3Mepsl He MeHee yeM (720x130) MM. OKHO repMETHYHO 3aKPHIBAIOT CTEKIIOM TOJIIHHOM
ot 10 1o 12 MM ¢ npKUMHBIM (h1aHIEeM.

MexaHu3M yIpaBieHHss HHKHEH KPBIIIKON CIYKHUT JUIsi 00eCTieueH sl FepPMETHYHOCTH KOHTaKTa KPBIIIKH C COCY/IOM B
€ro 3aKpbITOM IOJIOKEHUH M OTBEJCHUS KPBIIIKKA B OOKOBOM HaIlpaBJCHHH IPH OTKPBIBAHUU cOCyla. MeXaHH3M COCTOUT
13 BUHTA, KOPOMBICHIA, CUCTEMBI IIECTEPEH M MITYypBajia, C TIOMOIIBI0 KOTOPOTO BPYYHYIO OTKpPBHIBAIOT KpbhImKy. LITypBain
JIOJDKEH OBITh BBIBEICH 3a mpenaessl TepMomkada. Kpblmika 1opkHa MMETh YIUIOTHUTENBHBIH 3JIEMEHT, a MEXaHHU3M
YIpaBieHUs] — YHOPHI IS pUKCAMU B KPAHHHUX MOJ0KEHHSX.

BBobI ¥ BEIBOJIBI TA30B CITy’KaT Al OJCOCIMHEHHS K PEaKIIMOHHOMY COCyly TPyOOIpOBOIOB THEBMOCHCTEMBI.

PeaknmoHHBIN cocy ITOIDKEH BBIACPKHBATH Oe3 paspymernus u aedopmarnmii Bakyym no 100 Ila, masnenme mo 200
klla.

Bce Meramnueckue 4acTH peakIMOHHOTO COCYAa M €ro Y3JIOB JOJDKHBI ObITh BBITIOJIHEHBI M3 KOPPO3HOHHOCTOMKOI
CTaJIH.

KoHcTpyKkums peakImOHHOTO cocya J0JDKHAa 00ecrieynBaTh CBOOOAHOE, 63 KOHTAKTa ¢ KaKoi-THOO MOBEpXHOCTHIO,
pacrpocTpaHeHUe TUIAMEHH OT 3JIEKTPOAOB JI0 OOKOBOW CTEHKH M BEPXHEH KPBIIIKH,

4.10.1.3. Vcnapurenb, CIyKalmid s 00eCIICYeHUsT HEOOXOAMMOTO MABJICHUS Tapa JKUIKUX TOPIOYHMX BEIICCTB HE
6omee 10 MIla, no/mkeH HMMETh COOCTBCHHBIM HArpeBaTreib IS HMCIAPEHHS JKHIKOCTEH B TOM Cllydae, KOTaa
3JIEKTPOHArpeBaTeNy TepMonikada He BKIIOUYEHBI. VcnapuTelb 10KeH ObITh M3rOTOBJIEH U3 KOPPO3MOHHOCTOHKON CTalIH.

4.10.1.4. TpyGonpoBoIbI C apMaTypOi, N3rOTOBJICHHBIE U3 KOPPO3UOHHOCTOWKOW CTAJIN U CITy>Kallhe JJIs:

MI0JIaYM B PEaKIMOHHBIHN cocyl aTMOC(epHOro BO3/yXa;

N3MEpEHNs JIaBJICHNS B PEaKLIHOHHOM COCY/IE;

TI0JIaYM TOPIOYEro ra3a u3 OaJuioHa;

0/[a4H TOPIOYEro KOMIIOHEHTa B MAPOBO MITH XHUIKON (paze 13 ucrapuTessi B peaKMOHHBIN COCY/I;

oTbopa Mpod CMecH M3 PeaKkIMOHHOTO COCY/Ia [UIsl KOJIMYECTBEHHOTO aHAJIN3a;

BaKyyMHPOBaHHS PEAKLIMOHHOTO COCY/a ¥ UCTIAPUTEIISL.

Bce TpyOOmpoBoibl JOKHBI UMETh 3arnopHble BeHTHIIH. CyMMapHbIii 00beM TpyOOIPOBOJOB MEXKIY BEHTHISIMU H
PEaKIMOHHBIM COCY/IOM He JIOJDKeH mpeBbimaTth 1 % oT 00beMa peakiimoOHHOTO COCyaa.

Bce TpyOompoBozbl, KpoME MX KOHIIOB, WAYIIMX HA MaHOMETP W BaKyyMHBIH HAacoC, IOJDKHBI OBITh PAaCHOJIOKEHBI
BHYTpY TepMolikada. MaxoBHKM 3allOpHOM apMmarypbl JOJDKHBI OBITh BBIBEJEHBI 3a Ipenelsl TepMonikada B
ITHEBMOITYJIBT.

TpyOonpoBosl, 3amopHast apMaTypa, CB3aHHasl C HCIIAPUTEIIEM, M CaM MCIIAPHUTEIh JIOJDKHBI BBIAEPKUBATH BAKyyM 10
100 ITa u masnenume no 15 MIla; TpyOompoBoabl M 3anopHasi apMarypa, CBS3aHHbBIE TOJIBKO C PEaKIMOHHBIM COCYJIOM,



JIOJDKHBI BEIepkuBath BakyyM a0 100 I1a u nasnenune no 200 xI1a.

4.10.1.5. [THeBMOMYIBT, CIYXaLUX AJIs YIIPAaBICHUS MTHEBMOCUCTEMOI YCTAHOBKH IPH COCTABJICHHH CMECEH, HOJKEH
UMETh PTYTHBIII MaHOMETp, I'a30BbIIl TEPMOMETP, MaXOBUKHU 3alIOPHON apMaTyphl TPyOOIIPOBOJIOB, OJIOK MOABOJIA I'a30B K
YCTaHOBKE.

PTyTHBI MaHOMETp CIY>KUT Ui U3MEPEHUs JABJICHHUS B PEaKLHOHHOM cocynae. MaHOMEeTp JOJDKEH UMETh IpeJielibl
n3mepennst or 0 no I'20 kIla m morpemHOoCcTh M3MepeHHs AaBieHHs He Oosee +56 Ila. MaHoMeTp HOJDKEH HMMETh
YCTPOUCTBO IUIS OTpENeeHUs] YPOBHSA PTYTH ¢ MorpemHocThio He Oomee 13,3 Ila. Ha tpyOompoBoae, coenuHsIOImEM
MaHOMETP C PEaKIIMOHHBIM COCYIOM, JOJDKHA OBITh PTYTHAS JIOBYIIKA.

l'a30BEI TEpMOMETpP CIIYKHT ISl M3MEPEHHS TEMIIEpaTyphl B PEAKIIMOHHOM cocyne. TepMOMETp MOJDKEH HMETh
npenensl mMepernit or 15 mo 150 °C m morpemHOCTh m3MepeHHs Temmeparypbl He Oonee 2°C, MHEpIHOHHOCTH
TepMOMeTpa HE OJDKHA MpPEBHIATh 3 MHH. J[OMycKaeTcs HCIOJB30BAHWE APYTHMX H3MEPHUTENEH TeMIIepaTypel C
MOTPEIIHOCTHIO He 0oJiee YKa3aHHOM.

MaxoBHUKH 3alIOpHOI apMaTypbl IOJKHBI 00€CIIeYnBaTh YA00CTBO MX BpAllleHHs] IPU OZHOBPEMEHHOM HAOJIOJICHUH 32
YPOBHEM PTYTH B MAHOMETPE KaK Ha HIXKHEM, TaK U Ha BEPXHEM IIpe/iesiaX U3MEPEHUsL.

bnok monBona ra3oB K yCTaHOBKE JIOJDKEH UMETh NPHUCOEANHHUTENBHBIE 3JIEMEHTHI ISl OJKII0YEHHUs TPYOOIIpOBOIOB
0T OAJUIOHOB, a TaKKe TPYOOIPOBO/BI JJIs TTOJIBO/IA I'a30B K 3allOPHON apMaTrype TpyOonpoBoaoB TepMomikada. DIeMeHTHI
0710Ka TOJDKHEI BBIIEp kuBaTh aasieHue 1o 0,3 MIla.

CymMapHsbIil 00BeM TpyOOIIPOBOIA, COEAUHSIONIETO PEAKIIMOHHBIA COCY/l C PTYTHBIM MaHOMETPOM, PTYTHOM JIOBYITKOM
U PTYTHOHM dYamKoW MaHOMETpa NMPH MHHUMAIFHOM YpOBHE PTYTH B HEH, He JODKeH mpeBwimats 1,5 % ot obvema
PEaKIMOHHOTO COCYA.

4.10.1.6. BakyyMm-Hacoc, CIyXallWi Ui CO3JaHUS HEOOXOIMMOTO pa3peKEHHWSs B PEaKIMOHHOM COCyde |
ITHEBMOCUCTEME  YCTaHOBKH. [IpOM3BONMTENBHOCTh BaKyyM-Hacoca JOJDKHA oOOecleunBaTh  BaKyyMHPOBaHHE
peaxmoHHOT0 cocyaa u maeBMocucteMsl 1o 100 ITa 3a Bpems ve 6omee 30 MuH.

4.10.1.7. bnok perynuMpoBaHHs TEMIEpaTypbl, CIyKalldid A CO3JaHHMS M aBTOMATHYECKOTO MOJICPIKaHUS
TeMIIepaTypsl TepMolikada Ha JIoO0M 3aJJaHHOM ypOBHE B JiMala3oHe pabdouux TemrepaTyp. biok momkeH obecnieunBaTh
COBMECTHO C 3JIEKTpOHArpeBaTeIsIMH TepMolikada IMOBBIILICHHE TeMIepaTypbl B o0beMe TepMolukada 10 3aJaHHOTO
YPOBH:I ¢ TIorpenHocThio He Oonee 2 °C 3a Bpems He Oosee 1 4.

4.10.1.8. 3axwuraroiee yCTPOHCTBO, CiyXaliee s (OPMHPOBAHUS HMCKPOBOTO pa3psiia B UCKPOBOM IMPOMEKYTKE
MEXAY DJIEKTPOJAaMHU PEaKIMOHHOTO COCYyZa, JOJDKHO OoOecneyrBaTh MPOOOH HCKPOBOTO MPOMEXKYTKAa HHAYKIMOHHOW
HCKpOHl W 00pa3oBaHHE B BO3AyXE YCTOWYHMBOTO IUIa3MEHHOTro “kommauka” BeicoToi oT 0,5 mo 1,5 cm. Brimenmsemas
SHEPTHs MCKP Ha ANIEKTPOAax MPH HOPMANBHBIX YCIOBHAX MPH UTHTENHEHOCTH paspsna (2,0+0,1) ¢ momkHa cOCTaBIATh OT
30 mo 40 JTx. KoHCTpYyKIIHS 3a)KATAIOIIETO YCTPOUCTBA JOKHA 00eCIIeunBaTh JUCTAHIIMOHHOE YIIPaBICHHUE.

4.10.1.9. DnuexTpomymbT, CIyXallWid Ui TOJAYd  DJCKTPOIMTAHWSA Ha BCE MOTPEOMTENH  YCTaHOBKH:
ANIEKTPOHArpeBaTEeNId TepMOIIKada, AIEKTPOABUraTeIh BEHTIIITOPA, OIOK PETYIHUPOBAHHS TEMIICPATYyphl, 3a)KUTAOIICE
YCTPOWCTBO, BakyyM-Hacoc. KauecTBO M MPOYHOCTH JIIEKTPOW3OJSILIMHM AJIEKTPOIYJIbTa, MPOBOAOB M TOTpeOuTeNnei
JIOJDKHBI COOTBETCTBOBATh TPEOOBAHUSM IIEKTPOOE30IIaCHOCTH MPH PabOTe Ha YCTaHOBKE.

4.10.2. [loozomosxka k ucnvlmanusim

4.10.2.1. TIpu HEOOXOJUMOCTH YCTAHABIMBAIOT COOTBETCTBUE MCCIICyEMOro 00pa3iia NacmOPTHHIM TaHHBIM.

4.10.2.2. HaxosT pacueTHbIe 3Ha4€HHS IPEIENIOB 0 GOpMYJIaM, IPUBEICHHBIMU B IPUIIOKEHUH 4.

4.10.2.3. Tlepex ucHbITAaHWEM IPOBEPSIOT YCTAHOBKY Ha T'€PMETHYHOCTb. ['€pPMETHMYHOCTh YCTAHOBKH, BKIJIIOYAs
HCTIApUTENb, PEAKIIMOHHBIN COCY, TPYOOIPOBOABI C apMaTypOol, PTYTHBIH MaHOMETp, OJDKHA OBITh TaKOW, YTOOBI IpHU
ocratouroM naieHun ot 0,90 no 1,33 x[la n3MeHeHHe naBICHUS 3a CUET HaTedeK He mpeBbimano 66 [1a 3a 30 MuH.

4.10.2.4. TIpoBepsIOT MPUTOJHOCTh YCTAHOBKH K paboTe mpu temmeparype (25+10) °C mo mpomaHy ¢ YHCTOTOH He
MeHee 99,95 %, HIKHMIA TTpees KOTOPOTro JOJDKEH cocTaBiaTh (2,05+0,10) % o06.

4.10.3. IIpogedenue ucnvimarnuti

4.10.3.1. [nis1 omipenesieHusI HUYKHETO TIpeieia OpraHMIECKUX BEIIeCTB, coaepxanux Toibpko atoMel C, H, O, N u ogun
atom Cl, BHayaje NMpUroTaBIMBAIOT I'a30- U MAapOBO3IYLIHYIO CMECh, coaepailylo B 1,3 paza MeHble HCCIeTyeMoro
BEIIIECTBA, Y€M HEOOXOAMMO Ul CO3/IaHHs CMECH, COOTBETCTBYIOLIEH ero pacueTHomy mpezaeiny. s Apyrux BeuiecTs
BHauaJie MPUTOTABJINBAIOT CMECh, COJIEPIKAIIYIO B JIBA pa3a MEHBIIIE HCCIIEyEMOr0 BeLIECTBa, YeM HA PACUETHOM HpeJiere.

Crenmyer yduThIBaTh, YTO  HIDKHHHM  mpemen npu Temmeparype (25+10) °C He MoXeT OBITh HHXKE CIIeIYIOIINX
sHayenuit: st mapoB — 0,4 % 06., wist razoB — 1,5 % 06.

Jlis ompeneieHnst BEpXHETOo TMpejiesia OpraHndecKuX BeIecTB, cojepkamux Toibko atoMbl C, H, O, N u oguna atom
Cl1, BHauaJie TPUTOTaBIMBAIOT CMECh, COJEpXKaIlyl0 KHuciopona B 1,5 pa3a MeHblle, 4yeM HEOOXOIMMO JUIS CO3JaHHUS
CMecH, COOTBETCTBYIOIIEH pacueTHOMY mpeaeny. s Ipyrux BeIIeCTB BHa4aje NMPUTOTaBIUBAIOT CMECh, COIEPIKAIIYIO
KHCJIOPO/IA B [IBa Pa3a MEHBIIE, YEM B PACUETHOM Npe/IesIbHON cCMecH.

4.10.3.2. TIpn HEOOXOMMMOCTH 3aIOJHIIOT UCTIAPUTENb XUIKHM T'OPIOYHMM, HAarpeBaloT MCIAPHUTENb, BKIIIOUAIOT OJIOK
PEryJIMpOBaHuUs TEMIIEPATYPhl U BEIBOJSAT YCTAHOBKY Ha TpEOyeMbIil TEeMIIEpaTypHBIA PEXKUM.

4.10.3.3. Jlns mpuroTOBICHHS CMECH TPeOyeMOoro cocTaBa PEAaKIIMOHHBIM COCYI BaKyyMHPYIOT 0 OCTATOYHOTO
nmainenust 133,3 Ila, 3areM MOOYEpPENHO IOAAIOT B HETO KOMITOHEHTHI CMECH IO MMApIUajbHBIM JIABICHHAM (D),
BBIYHCIISIEMBIM 110 popMmyie

Pe = 0,01¢x * Pews (4)

rie ¢, — 3azaBacMasi KOHIIEHTPALMsI KOMIIOHEHTa cMecH, % 00.;

Pew — OOIIIEE MaBleHUE Ta30Boi cMmecH, Kl]a.

[Ipu HEOOXOIUMOCTH IOITyCKAIOTCS MHBIE CIIOCOOBI MPUTOTOBICHUS CMECEH, €CIIi OHHU NAI0T TOYHOCTh HE HIDKE, YeM
TIpeaaraeMblii crmocoo.

4.10.3.4. Obmiee maBiIeHHEe CMECH BBIOMPAIOT B mpeaeiaax oT arMocheproro masiaenus 10 120 kIla. Beioop BelnunHbI



o01ero AaBieHs ONpenesieTcsi HeOOXOAUMOCTBIO UMETh M30BITOK JIABJICHHUS CMECH MO OTHOILICHUIO K aTMOC(EepHOMY
JIaBJICHUIO MTPH TPOBEACHUH KOJIMYECTBEHHOTO aHAIN3a.

4.10.3.5. O4epeqHOCTh 110JIa4N KOMIIOHEHTOB CMECH B PEAKI[MOHHBIH COCY/ 3aBUCHT OT MX NapLHajbHBIX NaBJICHUI:
KOMITOHEHT C MEHBIINM NapIHAIBHBIM JIaBICHHEM IOAAI0T IEPBBIM, KOMIIOHEHT ¢ OOJIBIINM NaplHaIbHBIM JaBICHHEM —
MOCJIETHUM.

4.10.3.6. [Tocne HaycKa KOMIIOHEHTOB B PEaKIIMOHHBIN COCY]l CMECh IIEPEMEIINBAIOT B TeueHHe 15 MuH.

4.10.3.7. Tlpu HEOOXOIWMOCTH TIPOBOJAAT KOJMYECTBCHHBIA aHAIN3 CMECH IIpH ee OoTOope depe3 TpyOOoIpoBOXI C
3allOPHBIM BEHTHJIEM, COOOIIAIONIMM pPEAaKIHOHHBIA cocyn ¢ armocdepoil. [locne anHammsa W30BITOK fAaBIEHHS B
PEAaKIMOHHOM COCY/IC TIOHIKAOT 10 3HAUYCHUS aTMOC(HEPHOTO TABICHMUSL.

4.10.3.8. BrIkirouaroT HarpeBaTeNd M BEHTWIATOP TepMomkada. 3aTeMHSIOT moMeleHue tadopatopun. OTKPHIBAIOT
HIDKHIOIO KPBIIIKY PEAKIIMOHHOTO COCY/a IO YIOpa B KOHIIEBOH BBIKITIOYATEINb.

4.10.3.9. C nepeHOCHOT0 MyJIbTY 3a)KUIal0T CMECh ITyTEM MOJa4y UCKPBI Ha 3NeKTPoAbl. I[IpoomKUTEIbHOCTE BpeMEH!
C MOMEHTA OTKPBITHSI HIDKHEH KPBILIKH 10 MOMEHTA 3a)KUT'aHUsI CMECH HE JI0JDKHA NPEBBIIATH 5 C.

4.10.3.10. PesympTar MCHBITAaHHS Ha paclpOCTpPaHEHWE IUIAMEHHM OLIEHMBAIOT BH3yasbHO. [l HaOmioneHus 3a
IUITAMEHEM UCTIOJIB3YIOT 3epKaJlo, YCTAHOBJIEHHOE MO yIJIoM He Ooibine 45 °K ycTaHOBKe.

4.10.3.11. B cMecsx, T iaMs pacipoCTpaHsIeTCs B BUAC 1eOPMHUPOBAHHON KOHBEKTHPYIOMICH cepsl, 32 TOPIOUYIO
CcMech NPUHHUMAIOT TaKylo, B KOTOPOH IUIaMsl pacrpoCTpaHseTcsi 10 OOKOBBIX CTEHOK PeakHMOHHOro cocyzaa. JlanpHeiiniee
MOBEJICHUE TUTAMEHH (JIOMIET OHO 10 BepXHEH KPHIIMIKH COCyHa WU, B PE3yJbTaTe BBHITAIKHUBAIOMIETO “dddeKTa TpyOsr”,
OyzeT BBIOPOMIEHO M3 COCyla, HE YCIEB JOCTUTHYTh BEPXHEH KPBIIIKK COCYAa) HE IOJDKHO NMPHHUMATHCA BO BHUMAHHE
IIPU OIICHKE PE3yNbTaTa OMbITA.

B cMmecsx, rae mamst MOXKET TOCTHTHYT, BEPXHEH KPBIIIKK COCYAa PaHbIIE, YeM OOKOBBIX CTCHOK, 32 TOPIOYYIO CMECh
MIPUHAMAIOT TaKyI0, B KOTOPOH IUIaMsi pacpoCTpaHsAeTCs 10 BEPXHEH KPBIIKNA PEaKIHOHHOTO COCY/I.

4.10.3.12. Ecnu npu mepBOM HCIBITAHUM CMECH IMOJYYeH OTPHIATEIbHBINH Pe3yibTaT, TO B KaKAOM IOCIEIyIONIEM
UCMBITAHUM TIPU  ONpPENEJICHUH HIDKHEro (BEpXHEro) ImpejeNna KOHLEHTPALUI0 MCCIIEAYeMOro BEUIeCTBAa CIEIyeT
yBenuuuBaTh He Oonee yeM Ha 10 % (ymenpiuaTh He Gonee 4eM Ha 5 % ) OT mepBOHAYANBHOW KOHICHTPALUH 10
MOJTYYSHHS TTOJIOKHUTEIEHOTO pe3yJIbTara.

Ecnu mpu mepBOM HCIIBITAaHWM TOJYYEH MOJIOKUTEIBHBINA pe3yJbTaT, TO MOCIEAYIONIIHE HCIBITAaHHUS HPOBOIAT C
YMEHBLICHHON Ha HIKHEM MpejeNie U yBEJIMYCHHON Ha BEpXHEM Ipejelie KOHICHTPAIMSIMH TOPIOYero KOMIOHEHTa 10
MOJYYSHHs] OTPULIATEIILHOTO Pe3ybTaTa.

B npanpHeiimemM mar n3MeHEHHs KOHIIGHTPAIMH KOMIIOHEHTOB B CMECH IIOCTCIIEHHO YMEHBIIAIOT IO TE€X MHOp, MOKa
Ha0II0JaeTCs HOBTOPSIEMOCTD PE3yIbTAaTOB.

4.10.3.13. Tlocme KakOOro HCHBITAHUS PEaKIMOHHBIA COCYI W TepMoIIKad IPOAYBAIOT BO3AYXOM [UIS yNAICHUSI
MIPOYKTOB TOPEHUsSI WJIM Ta30B M JUIA OXJIXKICHUS CTEHOK cocyna. [locienyiomee HCIbITaHNE HAYWHAIOT IIOCIIE TOTO, Kak
TEMIIEpaTypa B PEaKIIHOHHOM COCYZIEe JOCTUTHET TEMIIEPATYPHI 3aJaHHOTO PEKIMA.

4.10.3.14 Tlocne cepuu HUCHBITAaHWH C OJHMM BELIECTBOM CIIEIYET TIIATEIBHO IPOMBITH COCYH, TPyOOIpPOBOABI M
3allOpPHYI0 apMaTypy 3TaHOJIOM, a 3aTeM MX MPOCYLIUTh U IPOJYTh BO3IYXOM.

4.10.4. Oyenxa pezyromamos

4.10.4.1. 3a mipezen pacrnpocTpaHeHUs TUIAMEHH NPUHUMAIOT CpeiHee apU(pMETHYECKOe ILECTH OIKaWIINX 3HAYCHUH
KOHLIEHTPAIL[MM HCCJIEyeMOTr0 BEUIECTBA B CMECH, B TpPEX M3 KOTOPBIX HAaOJIIOAAeTCs MOJIOKUTEIbHBIH pe3yiabTaT
UCIIBITAHMS, B TPEX JPYrux—oTpHLaTelbHbId. [lonyueHHOe 3HAa4YeHWe Npelena OKPYIVISIOT J0 BTOPOrO 3HaKa IOCie
3aIsITOM.

4.10.4.2. CxoguMocTh MeTOJIa MpH AOBepUTeNbHON BepositTHOcTH 95 % He momkHa mpesbimath 0,1 % 06. Ha HIOKHEM
npenene u 0,2 % 00. Ha BepxHEM Ipeere.

4.10.4.3. Bocipon3BoAMMOCTh METO/a NPU JOBEpUTENBbHON BeposTHOcTH 95 % He nomkaa mpessimats 0,3 % 00. Ha
HwkHeM nipenene u 0,6 % 06. Ha BepxHEeM Mpererne.

4.10.4.4. YcnoBus 1 pe3ysbTaThl HCIIBITAHUI PETHCTPUPYIOT B IIPOTOKOJIE, (JOPMa KOTOPOTO MPUBEICHA B IPHIIOKEHUH
1. 4.10.5. Tpebosanus 6ezonacrocmu.

4.10.5.1. [pu 3akuraHuy roproveil CMECH OTepaTop OKEH HAXOANUTHCS Ha PACCTOSIHUM HE MEHee 2 M OT YCTAaHOBKH.

4.10.5.2. He cieqyeTr mpOBOAMTE UCIBITAHUS CMECEH ¢ KOHIIGHTPAI[MEH roprovero 0oJIbliie, 4eM KOHIIEHTPAIIHS TEPBOi
roproyell cMecH B OeTHBIX CMECSIX M MEHBIIIE, YeM KOHIIEHTPALHUs IEPBOH Toproueil cMecH B 0OraThiX CMeCsX.

4.10.5.3. Pabouee MecTo orepaTopa A0JDKHO yIOBJIETBOPTH TpeboBaHMsIM 3jekTpodesonacuocty mo 'OCT 12.1.019 n
caHUTapHO-rHrueHnYeckuM tpedosanmsm no 'OCT 12.1.005.

4.11. Merox 3KCIIEpUMEHTAIBHOTO OIPEeICHNs] NoKa3aTeleld B3pblBa NMBUICBO3AYIIHBIX CMECEH — MaKCHMAaJIbHOTO
JIaBJICHUS B3PBIBA, HIDKHETO KOHIEHTPAIIMOHHOTO Ipefieia PacipoCTpaHeHHs INIaMEHH, MHHUMAIEHOTO B3PBIBOOIIACHOTO
COJIeprKaHusl KMCIOpo/ia U MUHUMAJIBHOH (hiierMaTH3NpyIolei KOHIEHTpauy (JierMaru3aropa.

4.11.1. Annapamypa

VYcraHOBKA AJIs ONPEACIICHUs TIoKa3aTenell B3pbiBa MBUICBO3AYIIHBIX cMecel (uepT. 13) BiroyaeT B cebs cieayomue
JJIEMEHTBI.

4.11.1.1. PeakumOHHBIN COCYI, PEACTABIIAIOMNN COO0M MMIMHIP BBICOTOH (450 £25) MM U BHYTPEHHUM JTUAMETPOM
(105+£5) MM, BBIIONHEH W3 HepXKaBeOmeW cranmd W paccuntaH Ha pabouee nmaBienwe 10 1 MIla. Cocyn cHabxken
LITYLEPaMH JIJIs HOJAa4YH Ta30BbIX KOMIIOHEHTOB M TIO/ICOCAMHEHNS JATYNKA JIaBIICHHSI.

Kpome MeTamingeckoro peakiimOHHOTO COCy/la YCTaHOBKA CHa0KeHa PEaKI[MOHHBIM COCY/IOM M3 CTEKIISTHHOM TPYOBI 110

I'OCT 8894 Bricoroii (4504+25) MM, BHyTpeHHNM auamerpom (105 t§) MM U TOJIIUHOM cTeHKH (7+ 1) MM.

4.11.1.2. Cucrema ra3olnpHroTOBICHHS M PACIbUICHNS! MCCIIElyEMOro BEIIECTBa, pacCUnTaHHas Ha pabouee IaBieHUE
1o 1 MIla, cocTouT u3:
KOHYCHOTO pacIbUINTENs ¢ yriioM pactBopa (30 £5)°, KOTOphIi sIBiIsSETCS BEPXHEH KPBIIKOH PEaKIMOHHOTO cocyla U



BBINOJIHEH U3 HEpXKaBEIoLIeH crany;

(opkaMepbl, B KOTOPYIO IOMELIAIOT 00pasel MCCIeqyeMOro BellecTBa (pPEeKOMEHJyemas KOHCTPYKLHUS (popKamepsl
NpUBEACHA B MPUIIOKEHHH 5);

00paTHOro KianaHa M KianaHa ¢ 3JIEeKTPOIPUBOIOM; BPEMsl OTKPBITHS diieKTponHeBMokianana (0,3+0,1) c;
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1 — peakMOHHBIN cocynl; 2 — KOHYC pacnbuiuTens; 3 — dopkamepa; 4 — oOpaTHBIN KJIalaH; 5 — KilanaH ¢
3JIEKTPONPUBOIOM; 6 — MaHOMETp; 7 — pecuBep; 8 — razoananusatop: 9 — nyseT ynpasieHus; 10 — ucTouHMK
3axxuranus; 11 — perucrpupytoinas anmnapartypa; 12 — natyuk qaBiaeHust
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pecuBepa ¢ TpyGonpoBoxamu BMectumocTbio (1,0£0,2) av’;

MaHOMeTpa kiacca ToguHoctu 0,25.

VYCII0BHBIN AHaMeTp npoxona TpyoornpoBoaoB xosvkeH 06Tk (10,04+0,5) MM, 2JIEeMEHTOB CHCTEMBI [a30IPUTOTOBICHUS H
pacmsuteHns He MeHee 10 MM, BeHTmiel He MeHee 4 MM. J[immHa TPyOONPOBOJIOB MEXKIY PECHBEPOM M pacHbUINTEIEM
noipkHa coctaisTh (0,9+£0,1) M-

4.11.1.3. VCTOYHHMK 3aXMI'aHUs, NPEACTABILSIIONIMKA CO0OI HarpeBaeMylo JJIEKTPUUECKHMM TOKOM [0 TeMIIepaTyphl
(1050+50)°C cnupainp u3 npoosioku Mmapku X80H20-H (ITOCT 12766.1) nuamerpom 0,8 mm. JlnuHa crimpanu (50£1) mm,
BHyTpeHHuit auametp crmpanu (8,0£0,5) mwm; umcno ButkoB 30; morpebisemas mormHOCTs mpu Toke (13,0+0,5) A
cocraniseT (475+25) B, Bpems Bbixoaa Ha pabouyto Temmepatypy (8+1) c. Criupans pacmosioskeHa FTOpH30HTaIBHO Ha OCH
UIIHApa Ha paccTosiHuu (150£5) MM oT HibkHero ¢uaHma.

4.11.1.4. Cucrema perucTpalyyl AaBICHUS, COCTOANIAas W3 JaTYMKa JaBICHHUS W BTOPHYHBIX IMPHOOPOB, IOJDKHA
obecrieunBaTh HEMIPEPHIBHYIO WM AUCKPETHYIO 3allMCh N3MEHEHHS JaBJICHUs] BO BpEMEHH B 4YaCTOTHOM auanaszone ot 0 1o
300 I'm c BepxHuMM mpenenoM u3Mepenuss He meHee 1 MIla. 3a Hawyano oTcyera BpeMEHM NPUHUMAOT MOMEHT
cpabaThIBaHUS KJIallaHa PacbUICHHs 00pa3iia CCIIeyeMOoro BEeIecTRa.

4.11.1.5. KoHTpoJb cofiepkaHusi KUCJIOPOJa B PEAaKIHOHHOM COCY/IE€ M PECHBEPE OCYILECTBIISIOT ra30aHaIn3aTOPOM C
nrarazoHoM u3Mepenus ot 0 1o 21 % 06. u npeaenoM AomycKaeMoi MOrpeIIHOCTH IToKa3aHuil He 6onee +2,5 % .

4.11.1.6. TlynbT ymnpasieHus, o0ecleyMBaIONINI 3JICKTPOIIMTAHNE U CHHXPOHHU3ALIMIO B 38JAHHON TOCIIEI0BATEILHOCTH
paboThl CUCTEMBI PaCIIbIIICHUSI, ICTOYHNKA 3a)KUTaHUS U CUCTEMBbI PErUCTPALIUH.

4.11.2. [loocomoska k ucnvlmanusim

4.11.2.1. VYcraHaBIMBalOT COOTBETCTBHE HCCJIEIYEeMOr0 BeIeCTBA IACIOPTHBIM JaHHBIM [0 BHEUIHEMY BHIY,
BJIYKHOCTH, 30JIbHOCTH, @ JUIsl IJIABSIIMXCS BELIECTB—IOMIOJIHUTEIIBHO [0 TEMIIEPAType IUIaBICHHUSI.

4.11.2.2. Vccaemyembie BEIIECTBA PACCEUBAIOT; IPH HUCIBITAHUN MCIIOIB3YIOT 00pasilbl ¢ pa3Mepamu dacTuil MeHee 50
MKM JuIsl MeTa/uloB 1 MeHee 100 MKM — JJIs IPYTHX BEIECTB.

4.11.2.3. TIpoBepsIroT CTAJILHOI PEaKIMOHHBINH COCY/l Ha TEPMETHYHOCTb.

4.11.2.4. TapupyloT CCTEMY pETHCTpPALMN 1aBICHHSI.

4.11.2.5. TIpuromHocTh YCTAaHOBKHU K pabote mpoepsitoT o nukonoauto (IOCT 22226), mokasarenu B3pbiBa KOTOPOTo
JIOJDKHBI OBITH PABHBI: MAKCHMAIBHOE JMaBiecHUe B3pbiBa (620+85) klla, HIDKHIMI KOHIICHTPAMOHHBIN mpeen (34+8) r-M's,
MHUHHMaJIbHOE B3pbIBOOIIACHOE cozepxkanue kuciopoaa (10,2+1,0) % o6.

4.11.3. Ilposedenue ucnvimarnuti



4.11.3.1. ToToBsIT Ta30BYIO CMECH 3aJIaHHOTI'O COCTaBa OT/EIBHO B PEAKIIMOHHOM COCY/IE M B PECHBEpE 110 MapliHaibHbIM
JaBJICHHUSAM KOMIOHEHTOB (pPy ), BEIYHCIsIEMbIM 1O opmyie (4).

B peakuuoHHOM cocyle TOTOBAT ra3oBYIO CMEChb C TakMM pacdeTroM, 4ToObl oflee JaBjeHHE Ta30BOH CMecH
npessimano armocdeproe He MeHee yeM Ha 50 klla. 3atem cOpachkiBalOT M30BITOUYHOE AABJICHUE Yepe3 ra3oaHaIn3aTop,
OTIpeIeTIsist IPU 9TOM COJIep KaHHE KHCIOPOoJia B PEAKIIMOHHOM COCY/IE.

B pecuBepe roTOBST Ta3oByI0 CMECh C TakMM pacdeToM, 4YTOObI OOIlee JaBICHHE Ta30BOH CMECH MNPEBBIILIAIO
atMocgepHoe He MeHee deM Ha 350 k[la. 3atem cOpackBarOT M30BITOYHOE ABICHUE Yepe3 Ta30aHaIN3aTop 10 HAYaIEHOTO
JaBJICHUS PACTIBUICHUSA (P, ), paBHoro (300+10) kIla, ompemensist mpu 3TOM CoJepKaHHe KACIOpo/Ia B pecuBepe. Pasmuure
KOHIICHTPAIUH KUCIOPOAa B pEaKIIMOHHOM COCY/Ie U pecuBepe He JODKHO npeBsimath 0,5 % 06.

4.11.3.2. B3pemmBaoT o0paser ucciieayeMoro BemiectBa ¢ morpemHocteio He Oonmee 0,01 r m momemmaror ero B
¢dopkamepy.

4.11.3.3. YcraHaBIuBaOT Ha IyJbTE YNMPaBICHHUs MPOIOJIKUTEIHLHOCTh pAacHbUICHHUsT 00pas3ua. BKiIo4aoT HCTOYHHMK
3a)KUTaHusT ¥ 110 BBIXOJAY IIOCIEIHETO Ha PEXHMM pacHbUIIIOT oOpasel, (GUKCHUpYs NpH 3TOM W3MECHEHHE AABJICHUS B
PCaKIMOHHOM COCyAe U KOHEYHOe MAaBleHHE (p, ) B pecuBepe. Ilocne pacmbuieHHs o0paslia ONMpemesisiFoT Maccy
ocraBierocs B (popkaMepe HepacIbUICHHOTO BELIECTBA.

4.11.3.4. OuniamT peakuuoOHHBIH COCYA OT OCTAaTKOB BELIECTBA M MPOJYKTOB ropeHus. IIpoayBaroT peaknnOHHBIH
cOCyJ, pecuBep U TpyOOIIPOBOIBI BO3LYyXOM.

4.11.3.5. TIoBTOPSIIOT HCIIBITAHUSI C PA3ITYHBIMU IT0 Macce 00pa3aMu MCCIeyeMOoro BEemecTBa.

[Mpumeuanune. [ NOATBEepXKICHUS IUIAMEHHOTO XapaKTepa B3phIBa IBIIEra30BBIX cMeced, ONU3KHX IO COCTaBy K
HIDKHETIPEACTBHBIM, UCTIBITAHHS IIPOBOJAT B CTCKISIHHOM COCYIIE.

4.11.4. Oyenxa pe3ynomamos

4.114.1. Tlo pe3ymbTaTaM EOUHUIHOTO HCIBITAHUS OIPENENIAIOT HAWOONBIINE 3HAYCHUS W30BITOYHOTO TaBIICHUS
B3pbIBa M KOHLIICHTPALINIO UCCIIEAYyEMOro BEIeCTBA BO B3BECH 1O (hopMyJiaM:
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T1€ Pyspy AP —COOTBETCTBEHHO 3HAUEHMS U30BLITOYHOIO JABJIEHHS B3PbIBA M MAKCHMAIbHOTO M3MEHEHHS JaBICHUS B
nporecce eJMHIYHOTO HCTbITanus, kl1a;

p. —aTMocdepHoe nasieHue, Klla;

Po — pa3MepHbIit KoapdunmeHT, Klla;

Ps —KOHIGHTPALIMS HCCIIETyEMOr0 BEIECTBA B PEAKIIHOHHOM COCY/IE JUIS €MHIYHOTO HCIIBITAHUS, KI'M >,

m— macca o0pa3sia B €JMHUYHOM HCIBITAHUH, KT}

Vy, Vy—COOTBETCTBEHHO BMECTUMOCTh PEAKI[MOHHOI'O COCY/1a U PECUBEPa, m?;

Pu» P« —COOTBETCTBEHHO Ha4YaJbHOE M KOHEYHOE JIABJICHHS B PECHBEPE B MPOLIECCE SAMHUYHOIO HCbITanus, Klla.

IMpumeyanue. KoneuHoe naBieHue B pecuBepe M3MepsitoT cryctst 15—20 ¢ mocie 3aBeplieHus npoiecca ropeHus B
PEaKIHOHHOM COCY/E /IO IIPOJLyBKH PECHBEPa BO3IYXOM.

4.11.4.2. Ins onpeneneHUsi MAKCHMAaJIbHOTO JABJICHHUS B3PBIBA HCCICAYEMOT0 BELIECTBA CTPOST KPUBYIO 3aBHCHMOCTH
JaBJIeHHs] B3pbIBA (Py,p) OT KOHIEHTpaluu BemiecTBa (ps). Maccy o0pasiia, COOTBETCTBYIONIYIO HaMOONBIIEMY H3
HOJy4YEHHBIX 3HAUYEHHH Py, , IPUHIMAIOT 32 ONTHMANIbHYIO (THIIMYHBIE 3HAYCHUS ONTHMAIBHBIX Macc 00pa3na HaXoaATCs
B auanazone ot 1,5 no 5,0 r). Haubonpiee U3 momydeHHbIX 3HAUCHUH JABICHUS B3pbIBAa IPHHUMAIOT 32 MaKCHMaJIbHOE
JaBJIeHHE B3pbIBA HCCIIEyeMOTrO BEIIECTRaA.

4.11.4.3. 3a BeIMYMHY HIDKHETO KOHLICHTPAIIMOHHOTO IMpEAeNa PACIpOCTPAHEHHs IUIAMEHH IBUICBO3IYIIHOH CMecH
HCCJIEyeMOTo BellleCTBa MPUHUMAIOT 3HAYSHHWE KOHLEHTPALMH Ps, COOTBETCTBYIOIIee naBieHuio B3peiBa 50 klla Ha
yrnoMmsHyToH B 11. 4.11.4.2 3aBUCHMMOCTH.

4.11.4.4. MuHuMaIbHOE B3DBIBOONACHOE COAEPXKAHUE KMCIOPOAa (Qq, ) ONPEAENAIOT Ha o0pasuax ONTUMAIbHOH

MAaccChl, COOTBETCTBYIOMIEH MaKCHMalIbHOMY AaBieHuio B3pbBa (. 4.1-1.4.2), myTeM moCIie0BATELHOTO YMEHBIICHHS
COJICPIKAHUsl KHCIOPOJA B ra30MbLICBO3AYIIHON cMecH. 3a 3HAYCHHE Qo , NPUHUMAKOT CPeiHEee apUPMETHIECKOe ABYX
KOHIIEHTPAII KHUCIOpOoJa B CMECH, pasndatonuxcs He 6oiee yem Ha 1 % 06., mpu 6oibIieM U3 KOTOPBIX HaOIrOmaeTCs
nasnenue B3pbiBa cB. 50 klla, a mpu MeHbleM qaBieHne B3pbiBa He npesbiiaetT 50 k[la npu mecTUKPaTHOM MOBTOPEHUH
UCTIBITAaHUH.

4.11.4.5. 3naueHne MUHUMAJIBHOW (hrerMaTH3MpYIOIIE KOHIEHTpauuu (IerMaTu3aTopa B IBUIEBO3AYIIHBIX CMECIX
(9g), % 06. BEIUHCIAIOT 110 hopMyIIe
477,490,

rae (p'HZO— CoJiepXKaHue BOJSHOTO 1apa B BO3AyXe, % 00., BrauciseMoe o hopmyse

0y =100 (8)
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91,0 =Epn,0 /Pa ©)
riae E — oTHOCHTENbHAs BIXHOCTh BO3ayXa, % ;



pHZO — HAaBJICHUEC HACBIIIICHHOI'O BOJAAHOTO I1apa, klla.

4.11.4.6. Ecnu B mpoliecce UCIBITaHUU IBUIEBO3AYIIMBIX CMECEH MaKCHMaJIbHOE JaBjieHHE B3pbIBa He npesblmaeT 50
k[la, To umccieayemMoe BEUIECTBO MOKHO OTHECTH K B3pBIBOOE30HACHBIM TOJBKO IPH YCIOBHM, YTO OHO SBJISETCS
TPYIHOTOPIOYMM WJIM HErOPIOYMM IO pe3yibTaraM OINpEeeNICHUs] IPYIIBI roprodecTd. /il roploYnx BEIIecTB B TaKOM
Cllydae peKOMEHIYEeTCs IPOBECTH MCIIBITAHHS B KPYITHOMACIITAGHO B3PEIBHOM KaMepe BMECTHMOCTEIO He MeHee 20 am° ¢
UCIIONIb30BAaHMEM HMCTOYHHUKA 3a)KUIaHUs OOJbLIel SHEPrMM M MOIIHOCTH (HAampuMep, MUPOTEXHHYECKOTO C 3aIacoM
xuMudeckoi sHeprun He MeHee 10 k/Ixk.).

4.11.4.7. CXoOuMOCTb M BOCIIPOM3BOIMMOCTH METO/Ia ONPEICIICHHS ITOKa3aTelel B3phIBa MBUICBO3AYIIHBIX CMECeH pHu
IIOBEpUTEIbHOI BeposiTHOCTH 95 % He IOoIDKHA MPEBHIIATh 3HAYCHHH, IPUBEICHHBIX B Ta01.8.

Tabmnuma 8
[Tokazartenb B3pbIBa MBIIIEBO3AYIIHBIX [Mokazatens TouHocTH, %
cMmecei
CXOJIMIMOCTb | BOCIIPOM3BOAM
MOCTb

MaxcuManbHO€e JaBJIeHHE B3phIBa 14 23
HinkHMI KOHIIEHTPAaLMOHHBIH Npeien 12 59
MunuMansHOe — B3phiBoonacHoe — conep|10 11
KaHHEe KUCIOpoJa
MunnmMapHas ¢nermaruzupyromast |13 14
KOHIIEHTpays (iermMarusaropa

4.11.4.8. YcnoBus U pe3yNbTaThl HCIBITAHUI PETUCTPUPYIOT B IIPOTOKOJIE, GOpPMa KOTOPOTO MIPUBEICHA B IPHIIOKECHUH
1.

4.11.5. Tpebosanus bezonacnocmu

[Tpu ucnbITaHUSAX PEaKIMOHHBIA COCYZ CIIEAYET yCTaHABIMBATh B CHENUAIBHOM HIKady, 000pyIOBAaHHOM BBITSDKHON
BEHTWIISILMEH 1 obecnieyrBaronieM 0e30MacHOCTh ONepaTopa B Cilydae pa3pylleHHs] peakIMOHHOTO COCy/Ia.

B mporecce moaroroBku o0OpasLOB Ul WCHBITAHWS CIEAYEeT NPUMEHSTh WHAWBUIYyalbHbIE CPEICTBA 3allUTHI,
BbIOMpaeMBble B COOTBETCTBUU CO CBOMCTBAMHU HCCIIEyeMOT0 BEILIECTRA.

Paboyee MecTo omeparopa JOKHO YIOBICTBOPATh TpeOoBaHUsIM 3jekrpobesomacHocT mo ['OCT 12.1.019 wu
CaHUTapHO-THrHeHn4YeckuM tpedoBanusm no 'OCT 12.1.005.

4.12. MeTox OSKCIEPUMEHTAIBHOTO ONpPENENICHUsI TEeMIIepaTypHBIX MpEAEOB pPacHpOCTpaHEHHs IUITAMEHH II0
MIapOBO3/YIIHBIM CMECSIM

Meron peanusyercs npu temreparypax ot munyc 50 1o 300°C u He mpUMEHHMM ISt UCTIBITAHUS MTOJIMMEPU3YIOIINXCS
IIPY HAaTPEBAaHHHM, THIPOJIU3YIOMNXCS M OBICTPO OKHCISIONIMXCA KUAKOCTEH, a Takke cMmecel, coxepxarmux 6osee 40 %
BOJIBI.

4.12.1. Annapamypa

[Tpubop mis ompezeseHusl TeMIEPaTYpHBIX MPENENIOB PACHPOCTPAHEHHs IUIAMEHH BKIIIOYaeT B ce0s CIeyrolue
JJIEMEHTHI.

4.12.1.1. PeakimonHblit cocyn (uept. 14) ¢ Tpems ropJoBHHAMH M3 TEPMOCTOMKOTO CTEKJIa HAPYXKHBIM JHAMETPOM
(65+2) MM 1 BBICOTO# J10 TOpIOBHH (125+5) MM.

1 — peakMOHHBIN cocyl; 2 — 3a)KuTraroliee yCTpoicTBo; 3— cOPOCHOM KianaH; 4 — TepMOdJIEKTPHIECKUH
npeoOpa3oBaTeib
Yepr. 14

4.12.1.2. 3axuraromiee yCTPOWCTBO, BbIpabaThIBAOIICe HMCKPY MOMIHOCTRIO (6+1) Ik 3a 1 ¢ mpum paspsaHOM
MPOMEXYTKE MExay djekrpoaamu (5£1) MM. DIEKTpOJbl 3aXKHMTaIOIIErocsi yCTPOWCTBA BBIIIOJHEHBI B BHUIE KOHYycCa M
PACHOJIOKEHBI B IIGHTPE MApOBO3/AYIIHOTO MPOCTPAHCTRA.



[Tpumeuanue. [{7st BemecTB, KOTOPbIE HE BOCIUIAMEHSIOTCS OT UCKPOBOT'O UCTOYHHKA 32)KMI'AHUSI, MPUMEHSIOT CIIHPallb
13 HUXpoMOBO# mpoBonoku muamerpoM 0,3 mm u ammuoir 300 mM; BHyTpeHHH auameTp crnumpand (5+ 1) mwm.
Temneparypa Hakana cuupaiaun — 1000—1200°C, Bpems BbIxoa Ha pabouyro TeMieparypy — He Oosee 4 c.

4.12.1.3. TepmoanekTpuuecKe Mmpeodpa3oBaTey ¢ MaKCUMaJIbHBIM JHaMEeTpoM pabouero cmas He Oonee 1 MM uis
N3MEpEeHNUs TeMIIEPaTyphl UCCIIENYeMOil HUAKOCTH M TAapOBO3AYLIHON CMECH.

4.12.1.4. Tepmocrart, obecrieunBaronuii pabouyro temmeparypy ot munyc 50 mo 300 °C.

4.12.1.5. YcTpoHCTBO A7 IPOAYBKH PEAKIIMOHHOTO COCY/Ia BO3TYXOM.

4.12.2. [To02omoska K uChulmaHusam

4.12.2.1. YcTaHaBIMBAIOT COOTBETCTBHE MCCIICTyEMOM KHUIKOCTH HACTIOPTHBIM JTaHHBIM.

4.12.2.2. PaccunThIBaIOT TpPEABAPHUTEIBHO TEMIEpATYpHBIC IpEOeNibl PAaclpOCTPAaHCHHS IUIAMEHH 10 (opmynam,
MIPUBEICHHBIM B IIPUIIOKECHUH 6.

4.12.2.3. B 3aBUCHMOCTH OT PacUeTHBIX 3HAYEHHH TeMIEpaTypHbIX IPEJesioB BRIOMPAIOT pabouylo TeMneparypy Ajs
TEPMOCTaTUPOBAHMSl PEAKIUOHHOTO COCyJa C HCCIEAYeMOH JKUIKOCThIO. JlJisi IepBOro HWCHIBITaHHS B TEpMoOCTare
YCTaHABJIMBAIOT TEMIIEPATypy, KOTOpas JOJDKHA OBITh NPH ONpPENENICHUH HIDKHEro Ipeiieia MEHbBIIE ero pacyeTHOTro
3HAUEHMs WJIM 3HA4YeHUs TEeMIepaTypbl BCIBIIIKK B 3akpeiToM Turiae Ha 5—10 °C, a mpu ompeneneHUH BEpXHETO
npenena—oonsIe ero pacdyeTHoro 3Hadenns Ha 10—15 °C.

4.12.2.4. B uucThlil CyXoW peakIMOHHBIN cocya momerarotr (70 £2) em® HCCIIEyeMOM XKUAKOCTU. B 0qHy U3 TOproBUH
YCTaHABJIMBAIOT HCKPOBOW HMCTOYHUK 3a)KHI'aHUS, HUCKPOBOW IIPOMEKYTOK KOTOPOTO MOJDKEH HAaXOJUThCS B LIEHTPE
MIapOBO3/IYLIHOTO TPOCTPAHCTBA. BO BTOPYIO TOPJIOBMHY YCTaHaBIMBAIOT JBa TEPMODJIEKTPUUYECKUX INpeoOpazoBarelis
TakuM 00pa3oM, 9ToObI paboumii crail OAHOTO W3 HUX HAXOMWICS B LEHTPE CIOSI )KUAKOCTH, a paboumii craif 1pyroro—sa
LEHTPE MApOBO3IYIIHOTO MPOCTPAHCTBA. TPeThs TOPIOBHHA CIYXHT AT cOpoca M30BITOYHOTO AABJICHHS 4Yepe3 KIalaH,
Macca KOToporo He 6oiiee 6 T. 3aTeM peakIMOHHbIA COCY MOMEIA0T B TEPMOCTAT.

4.12.2.5. TlpuroaHocth npubopa K paboTe MpOBEepsIOT 1Mo aojekaHy (uuctoroit He menee 99,9 % ), TemneparypHbie
TIpeesl KOTOporo paBHEL: HkHHN (7945) °C, Bepxamit (119+5) C.

4.12.3. Ilposedenue ucnvimanui

412.3.1. Tlpu BbIOpaHHOH TeMmmeparype WCHBITAaHUS PEAKUHOHHBIH COCYl C HCCIEAYeMOH J>KUIKOCTBIO
TEPMOCTaTUPYIOT B TeueHHe 12—15 MMH AJ8 YCTQHOBJIGHHS TEPMOJMHAMHYECKOTO PABHOBECHS MEXIYy JKHIKOW U
napoBoi (azamu. [Ipu 3TOM TemmepaTypbl KUIKOW M MapoBOil (a3 MOJKHBI CTaOWIM3UPOBATHCS, a MX PA3HOCTh HE
nospkHa npesbimath 1 °C.

3a TeMneparypy UCHBITAHUS IPUHUMAIOT TEMIEPATYPY KUAKOH (a3bl.

4.12.3.2. [IpoBOAT HCIIBITAHKE Ha BOCIIAMEHEHHE, BKJIFOUasl HICTOYHHK 3aKUTaHus Ha 1 c.

4.12.3.3. Pe3ynbTaThl HCTIBITAaHKS HA PAaCTIPOCTPAHEHUE ITIAMEHH OIICHUBAIOT BHU3YAJIbHO HJIH C TOMOIIBIO AaTYHKA.

3a BOCIUIaMEHEHHE NMPUHUMAIOT PaclpOCTpaHEHHE IUITAMEHH 110 MApOBO3AYIIHON CMECH OT MCTOYHMKA 3aKHTaHUS JI0
BEPXHEH 4acTH PEaKIIOHHOTO COCYy/a.

4.12.3.4. Ecnu mpu 1epBOM HCHBITAaHWM Ha BOCIUIAMEHEHHE IIOJY4YeH OTPHLATENbHBIH pe3yibTaT, TO Cleayloliee
UCTIBITaHWE TIPOBOJIAT IPH TeMIlepaType, YBEJIMUEHHOW He Oosiee yeM Ha 5°C Ui HWIKHEro Ipesena U yMEHbLIEHHOH He
6oinee yeM Ha 5 °C [u1 BEpXHETo npeena.

4.12.3.5. Eciu mpu mepBOM HCHBITAHUM Ha BOCIUIAMEHCHHE IMOJYYCH IOJOKHUTEIBHBIA Pe3yabTar, TO CIEAYIOIIee
UCIIBITAaHKUE MTPOBOAAT MPH TEMIIEPAType, YMEHbIICHHOW He MeHee ueM Ha 5°C sl HIDKHEro Ipejena U yBeINYeHHOH He
MeHee ueM Ha 5 °C 1jist BEpXHero npeena.

W3meHsisi TemniepaTypy HMCCIelyeMOi XKHUIKOCTH, HAXOMIIT JiBa TAKUX 3HAUCHHsl TEMIIEPATYyphl C pas3Huleil He Oojee 2
°C, IpH OZIHOM U3 KOTOPBIX IPOMCXO/IUT BOCIUIAMEHEHHUE, & TIPH IPYTOM — OTKa3.

4.12.3.6. Tlocie KaXJOro WCIBITAHHS HAa BOCIUIAMEHEHHE HE3aBHCHMO OT €ro pe3yJIbTaToOB PEaKLIUOHHBIH COCY[
IIPOJTYBAIOT BO3/LyXOM, oOecIieunBast KpaTHOCTh OOMEHA BO3/yXa B MAPOBO3AYIITHOM IIPOCTPAHCTBE HE MEHEE TpeX.

4.12.3.7. Ecnu uccrenyemast )KAIKOCTh U3MEHSET CBOM (PH3MYECKHE CBOWCTBA WM BHEIIHUH BHUI, TO IOCICAYIOIINE
UCTIBITaHHSI HEOOXOIMMO MIPOBOAUTH C HOBBIM 00pa3IioM.

4.12.4. Oyenxa pe3ynomamos

4.12.4.1. 3a temmepaTypHBII Npenen paclpoCTpaHEHUs IUIAMEHHM NMPUHHUMAIOT CpefHee apu(METHUecKoe He MeHee
Tpex Hap onpeJelieHni Ha BOCIUIAaMEHEHHE M 0TKa3, IMOJyYeHHBIX Ha TpeX 00pa3nax HCCIIeayeMOon KUIKOCTH.

4.12.4.2. CX0qMOCTh ¥ BOCIIPOM3BOMMOCTh METO/A MPHU JOBEPUTENIbHON BeposiTHOCTH 95 % He OSDKHBI IPEeBBIIIATh
3HAYEHHH, YKa3aHHbBIX B Ta0J.9.

Tabmuma 9
Bemectso Jomnyckaemsle pacxoxaenus, °C
CXOJJIMOCTh BOCITPOHM3BOJINMOCTh
XUMHYECKHE OpraHWYECKHE 7 15
BEIIIECTBAa M HEPTEIPOLYKTHI
Texuuueckue cMecu u 9 20
PEaKIHOHHbIE MAaCChl

4.12.4.3. YcnoBus U pe3ysIbTaThl HCIIBITAHUI PETHCTPUPYIOT B IIPOTOKOJIE, (JOpPMa KOTOPOTO MIPUBEICHA B IPHIIOKEHUH
1.

4.12.5. Tpebosanus bezonacnocmu

[TpubGop nmnst omnpeneseHHss TeMIEpaTypHBIX HPENEIOB PAclpOCTPaHEHUS IUIAMEHHM ClEJyeT YCTaHaBIMBaTh B
BHITSDKHOM 1Kady. Pabouee Mecto omepaTopa IOJDKHO YAOBJIETBOPATH TpeOoBaHWsM aiekTpodezomacHoctu nmo ['OCT



12.1.019 u canutapHo-rurnenndeckum tpedbosanusm no 'OCT 12.1.005.

4.13. MeToJ1 9KCIIEPUMEHTAIILHOTO OIPEEICHUs TEMIIEpaTyphl TICHUS TBEPbIX BELIECTB U MaTepHAIOB

Merop peanuzyercs npu temneparypax ot 25 no 600 °C 1 He TpUMEHHMM JUTS UCITBITAHUS METALIMYECKAX OPOIIKOB.

4.13.1. Annapamypa

Jnst onpeneneHus TemMnepaTypsl TieHus npuMenstor npubop OTII,. onucanssii B 1. 4.7.1.

4.13.2. [loozomoska K ucnvlmaHusim

4.13.2.1. JIna wucnertanuii TotoBaT 10—15 00pasmoB mccnenyemoro BemiectBa (marepuana) maccoit (3,0+0,1) T.
OO6pasIbl YCHCTHIX MATEPHAIOB JTOJDKHBI MMETh IMWJIMHIPHUCCKYI0 GopMmy auamerpom (45+1) mm; B obpasie nenaror
CKBO3HOE OTBepcTHe quametpoM (20+1) MM co cMemierHrem oT 1ieHTpa Ha (3,54+0,2) MM /IS BBOJIa TOPEIIKH.

[lreHOYHBIE W JTMCTOBBIC MaTepHAIBI HAOMPAIOT B CTONKY AHaMeTpoM (45+1) MM, HakanbIBas CJIOH IPYT HA APYTa JI0
JIOCTHKCHUSI YKa3aHHON MacChI.

4.13.2.2. Tlepen ucneiTaHueM 00paslbl KOHIULIMOHUPYIOT B cooTBeTcTBHM ¢ TpeboBanmsmu ['OCT 12423 wnmm
TEXHUYECKHUX YCIOBHH Ha Marepuan. OOpasipl OJDKHBI XapaKTepHU30BaTh CPEJHHME CBOICTBA HCCIETYEMOIO BEIIECTBa
(Marepuana).

4.13.2.3. B 3aBucumocTH 0T 00OBbeMa oOpasiia ONpEACHSIOT C TOMOIIbI0 MIAOJOHOB W (PUKCHPYIOT MOJO0XKCHUE
KOHTEHHepa BHyTPH KaMepbl U pacCTOSHUE MEX/y Ta30BOIl TOPENKOH U MOBEPXHOCTHIO 00pasia.

4.13.2.4. T'a30By10 ropesKy B JaHHOM METOJE HCIIOJIB3YIOT KaK MarucTpalib JJIsl IPUHYIUTENEHON MOAaYH BO3AyXa Ha
obpaserr. JUts 3TOr0 HEOOXOZMMO BKIIOYHTH MHKPOKOMIIpECCOp, obecrednBaiontii pacxox Bosayxa 0,7 mmua’ n
MIOJTHOCTBIO OTKPBITh BEHTHIIb PAacX0a BO3LyXa.

4.13.3. IIpogedenue ucnvimaruti

4.13.3.1. HarpeBaroT peakUHOHHYIO KaMmepy [O TEMIepaTypbl Hadaja pa3JIOKCHUS HCCIEIYyeMOro BEIecTBa
(marepuana) wmu go 300 °C.

4.13.3.2. H3BnekaoT U3 peaKIHOHHOW KaMephl Nepkateiab ¢ KoHTeliHepoM. 3a Bpems He Oomee 15 ¢ momemaror
oOpasel] B KOHTEWHEP U BBOJST €ro B peakMOHHYI0 KaMmepy. OnmycKaloT BHYTPh pEaKIMOHHON KaMephl TOPEIIKY.

4.13.3.3. Ecnu npu TeMreparype HUcCIbITaHusi oOpaser Tieer (HaOiromaercsi cBeueHue) Oojee 5 ¢, TO ucmbITaHHe
MPEKpaIiaoT, KOHTEHHEP U3BJIEKAIOT U3 KaMepPbl U OCBOOOKAAIOT OT NPOAYKTOB TieHus. Cieaytoliee HCIBITaHHE C HOBBIM
00pasLoM MpoBOJIST P MeHbIIel TeMiieparype (Hanpumep, Ha 50 °C MeHbIe).

Ecmu B Teuenne 20 MuH oOpasel] HE TJCET, HCIBITAHHE MPEKPAIIAlOT U B MPOTOKOJIC OTMEYAIOT OTKa3. MeTomom
MOCJIEI0BATENILHBIX PUONMKEHUH ONPEIENSIIOT MUHIMAIIBHYIO TEMIIEPaTypy, P KOTOPOil 32 BpeMsl BBIIEPKKH B TIEUH
He Oonee 20 muH HabIIOMAaeTCS TIIEHHE 00pa3ia, a npu Temreparype Ha 10 °C MeHbIIIe TICHUE OTCYTCTBYET.

4.13.4. Oyenxa pe3ynomamos

4.13.4.1. 3a Temneparypy TICHUSA NPUHAMAIOT CpeAHEe apu(hMETHIECKOe 3HAUCHHE ABYX TEMIIEpaTyp, OTIHYAIOIIIXCS
He Oonee yem Ha 10 °C, mpu ogHOH M3 KOTOPHIX HAOIIONAETCS TJICHWE TPEeX 00pasloB, a MpU OPYroil — TpH OTKa3a.
[HonydyeHHoe 3HaUe€HUE TEMIEPATYPhl OKPYIIIAIOT C TOUHOCTHIO 10 5°C.

4.13.4.2. CxoauMoCTh MeTO/ia IpU JoBepuTenbHOU BepositHocTH 95 % He normkHa npesbimarh 7 °C.

4.13.4.3. Bocripor3BoAMMOCTb METO/Ia TIPH JOBepUTENbHOM BeposiTHocTH 95 % He nomkna npepbimats 20 °C.

4.13.4.4. YcnoBusi ¥ pe3yJibTaThl UCIIBITAHUI PETUCTPUPYIOT B IPOTOKOJIE, (hOpMa KOTOPOTO NMPHUBEACHA B MIPUIIOKEHUU

4.13.5. Tpebosanus bezonacnocmu

[Tpubop anst onpexneneHus TeMIepaTypbl TICHUs CIEAyeT YCTaHaBIMBaTh B BBITSDKHOM Inkagy. PaGouee Mmecto
oreparopa JODKHO YIOBIETBOPATH TpeboBaHmsM drekTpobdesonacHoctd mo 'OCT 12.1.019 u caHuTapHO-THTHEHHYECKUM
tpeboBanusam o 'OCT 12.1.005.

4.14. MeToJ1 5KCIIEpPUMEHTAIILHOTO OTIPEETICHHUS KHCIOPOJHOTO MHIEKCA IIIACTMACC

MeToji NPUMEHHM JUISl MCIIBITAHHS TLIACTMACC, B TOM YHCIIE SYEHCTBIX IIOTHOCTHIO He MeHee 100 Kr-M™, a Takke
IUIacTMacce B BHJIE IUICHOK U JIMCTOB TOJIIMHOM He Ooinee 10,5 MM, 3a nckirtoueHreM MaTepHasioB ¢ 6oul.mon ycaakoi npu
BBICOKHX TeMIIepaTypax.

MeTo/; NPUMEHSIOT B CEPTU(HUKAIMOHHBIX U apOUTPaXKHBIX LEJISIX JJIsl CPAaBHUTEIbHOM OL[EHKH TOPIOYECTH IJIaCTMAcC
B OIPE/ICIIEHHBIX KOHTPOJIMPYEMBIX YCIOBUSIX.

ITpu pa3paboTke ruiacTMacc MOHWKEHHOW TOPIOYECTH JAOIYCKAETCS MCIOIb30BaTh METO/ ONPEICIICHHs] KUCIOPOJHOTO
najexca no 'OCT 21793.

4.14.1. Annapamypa.

VYcraHoBKa IS OIpENENIEH s KUCIOPOIHOro nHaeKkca (depT. 15) BKiroyaer B ceOs ClIEIYIONINE DIEMEHTHI.
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1 — BeHTWIIb IPEBAPUTENLHOMN PETYINPOBKH; 2 — BEHTHJIb TOYHOM PETyJIHPOBKH; 3 — CMECHTEIb; 4 — pacxoaoMep;
5 — peaknmioHHas Kamepa; 6 — meprarens 00pasia; 7 — KHACIOPOIHBINA aHaJIH3aTop
Yept. 15

4.14.1.1. PeaknimoHHAsI KaMmepa, IMPEACTABILIIONIAas COO0H TEPMOCTONKYIO PO3pavHyI0 TpYOy BHYTPEHHHM IHAMETPOM
He meHee 70 MM 1 BEICOTOH He MeHee 450 MM, ycTaHOBJICHHAs BEPTHKAIBFHO HA OCHOBAHHU.

Ha nmHO Kamephl MOHTHPYIOT MPHUCHOCOONCHHE IUII PaBHOMEPHOTO paclpeleNeHUs Tra30oBOH CMECH, COCTOsIIEe,
HaTpUMep, U3 CTEKIIHHBIX WJIM METaJUIMYEeCKUX IMIApPUKOB AMAMETPOM 3—5 MM, MOMEUICHHBIX cioeM Beicotoit 80—100
MM.

4.14.1.2. [lepxatens o0pa3na A 3aKPEIJICHUS ero B BEPTHKAILHOM TI0JI0KEHUH B TpyOe. PekoMeHyeTcst MpUMeHsTh:
JUISl KECTKUX 00pa3lioB—MalleHbKHE KIICIIH, 3aKpeIuIIoline o0pasel Ha pacCTOsHUU He MeHee 15 MM oT camoil HuKHei
ropsuiel ToYku 00pasia; s THOKKX 00pa3ioB—paMKy, MapKUpOBaHHYH0 cornacHo u. 4.14.2.3 (uept. 16).

Bce neranu nepikatens He JODKHBI UMETh OCTPBIX KPOMOK ISl JTy4IIET0 0OTEKaHHs Ta30BBIM IIOTOKOM.

o] |
|

C

J

b

= |
I—U
50

Yepr. 16

4.14.1.3. Meraminyeckoe IPOBOJIOYHOE CUTO pasmepoMm siuerikn 1,0—1,6 MM, momemieHHoe Haj LIapUKaMH JUIs
YJIaBJIMBAHUS NA/IAI0IINX YaCTHUIIL.

4.14.1.4. BayutoHbI ¢ Ta3000pa3HBIMH KHCIOPOIOM M a30TOM (YMCTOTa KOTOPBIX HOJDKHA OBbITh He MeHee 98 % ) wu ¢
OUMIIEHHBIM BO3/1yXOM IIpH KOHIeHTpauuu kuciopoaa 20,9 % o06.

Ecnu pe3ynbTaThl HCIIBITAHUI 3aBUCAT OT BJIQ)KHOCTH ra3oB, TO BIAKHOCTh KaXKIOr0 ra3a He JAoipkHa npesbiats 0,1 %
Macc.

4.14.1.5. CucteMa CMEIIMBAHMSI W PETYIMPOBKH T'a30B Mepe]] MOCTYIUIEHHEM B PEAKIMOHHYIO KaMepy, MO3BOJISIONIAs
HU3MEHSTh KOHIICHTPAIIMIO KUCIopoa ¢ marom He 6osee 0,2 % 006.

4.14.1.6. CpencTBa U3MEPEHUs M KOHTPOJISI KOHIIGHTPALIMHU KHCJIOPO/ia B ra30BOM CMECH € HOrPeLIHOCThI0 He Oonee 0,5
% 00. 1 perynupoBKH KOHIIEHTPAIIUHU C TOrpentHocThio +0,1 % 00.

PexomMenyeTcss MpUMEHATh: Wrojbyarhle KianaHbl Ha JIMHHUSAX OTIEJBHBIX I'a30B M CMECH Ta30B: NapaMarHUTHBINA
KHCJIOPOAHBIA aHAIM3ATOP Ul HENPEpbIBHOTO OTOOpa HpoOBI CMECH; IpaJyHpOBaHHBIE PAcX0JOMepHl (pOTaMeTphl);
rpasynpoBaHHbIe qUadparMbl C MAHOMETPAMH.

4.14.1.7. VicTouHMK 3akuraHusi (HampuMep, Topeiika ¢ JUaMeTpoM HakoHeuHHka (2+1) mm), obOecrnieunBaromi Ha
nporaHe BeICOTY MiaMeHH (16+4) MM 1 CBOOOIHO BXOISIIUI B KaMepy Yepe3 BEPXHUI OTKPBITHIA KOHEI.

4.14.1.8. CexyHaoMep ¢ IOTPEIIHOCTBIO n3MepeHus He 6onee 1 c.

C:
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4.14.1.9. Tlpucnocobnenue il yoajleHUsl CaxKw, JbIMa M Terula, oOecrednBaroniee JOCTaTOYHOE OTcachlBaHHE 0e3
N3MEHEHHMSI TIOTOKA I'a30B B KOJIOHKE MIIM €€ TEMIEPaTyphl.

4.14.1.10. ITpoBepKy IpaBUIBHOCTH pabOTHl YCTAHOBKM KOHTPOJIMPYIOT Kakable 6 Mec, a TakKe Iocie JUIMTEIbHOH ee
OCTaHOBKHM WJIM IIPU TOJYYEHHH COMHHUTEIBHBIX pPe3ysbTaToB. [lepedeHb CTaHAApTHBIX MaTEpPHAIOB Uil NPOBEPKH
yCTaHOBKH NpuBe/eH B Tabm. 10.

Tabauna 10
CranmapTHBIA MaTepuai Kucnopoxnnsriii nanexc B % 00. ms
BapUaHTa 3KUTAHUS
A b
[omunponmnen Ot 18,3 1o 19,0 Ot 17,7 mo 18,2
MenamuH-(hopMabIeTH I » 41,0 » 43,6 » 39,6 » 42,5
[MomumernnmeTakpuiat »17,3» 18,1 » 17,2 » 18,0
(TommuHO#N 3 MM)
[MomumeTnnMeTakpuIaT(TONIUHOM »17,9» 19,0 » 17,5 » 18,5
10 mm)
®enonpHas nena (ronmuuHoi 10,5 » 39,1 » 40,7 » 39,6 » 40,9
MM)
IIBX-mnenka toamuHoi 0,02 Mm — » 22,4 » 23,6

4.14.2. I[Tooeomoska 0bpaszyos
4.142.1. ]lna wcnbITaHWs NPUMEHSAIOT He MeHee 15 o0pasioB. Pasmepbl 00pasiioB JOKHBI COOTBETCTBOBATH
yKa3aHHBIM B TabOm. 11.

Tabauna 11
Tun |Pa3mep obOpasua, MM Tun matepuana
obpa3
na
JmnHa npuna Tonmuua
1 4,00 £0,25 |Matepuansl, o0JamaroIIIe

cTaOmIsHON (hopMOit
2 Ot 80 1o 150 10,0+0,5 10,0+0,5 SldencTeie MaTepHaIBI

3 Ho 10,5 JIucToBelE W IUIEHOYHBIE
MaTepHalIbl
4 Ot 70 mo 150 6,5+0,5 3,00 £0,25 [Marepuanbl, obnamaromiye

cTabmipHONH (opMoOii, win
JIUCTOBBIC MAaTEPHUANbI IS
3JIEKTPOTEXHHUUECKUX
YCTPOMCTB

5 140,0 +0,5 52,0+0,5 Jo 10,5 I'ubkue JUCTHI U IJICHKH

[Mpumeuanue. Pe3ynbTathl, moy4eHHbIe Ha 00pa3lax pa3ivuHbIX Pa3MepOB, HECOMOCTABUMBI.

4.14.2.2. Kpas 06pa31oB JOJDKHEI OBITH T IKAMH.

4.14.2.3. Ha o0pa3msl HAHOCAT IOTIEPEYHbIE JTHHUU (METKH) Ha JIBE CMEXHBIC CTOPOHHL [lepen MCIBITAaHHEM METKH
JIOJKHBI OBITH CYXHMH.

Ha o6pasupl TunmoB 1—4 HaHocaT MeTkn Ha pacctossHuM 50 MM OT KOHHI@ 00pasia, BCTYMAIOIIEro B KOHTAKT C
HCTOYHHMKOM 3a)KHT'aHUs, B ciIydae BapuaHTta A u Ha pacctosiaui 10 1 60 MM B ciryyae BapuanTa b 3axuranus.

Jnst 0Opas3noB THIA 5 METKM HAaHOCAT Ha JiepkaTenb oOpasua (wiu/m Ha obpasen) Ha paccrosHuu 20 u 100 mm ot
BEPXHET0 Kpasl.

4.14.2.4. B ciayyae aHU30TPOIHBIX MaTEPUAIIOB 3alKCHIBAIOT PACIIOI0KEHHE U OPUEHTAIMI0 00pa310B B 3aBUCUMOCTH
OT OCell AaHU30TPOIIUH.

4.14.3. IIposedenue ucnvimanuti

4.14.3.1. Ecnu HeT Ipyrux yKa3aHuii, o0pasiipl nepes UCIbITAHUeM KOHAWIMOHUPYIOT He MeHee 88 u B cTraHmapTHOU
atmocdepe 23/50 mo T'OCT 12423.

4.14.3.2. Bpems Mexay U3TOTOBICHHUEM HCCIIEyEMOr0 MaTepHaia U HadyaJloM HCIBITAHUS JOJDKHO OBITh HE MeHee 72
q.

4.14.3.3. VcibiTanust MpoBOJAT NpH Temriepatype (23 +2) °C.

4.14.3.4. B ciryqae He0OXOJMMOCTH annapaTypy KanuopyroT corsacHo 1. 4.14.1.10.

4.14.3.5. HauaspHy10 KOHIIEHTPALHMIO KHCIOpO/ia BEIOMPAIOT Ha OCHOBE ONBITAa Pa0OTHI ¢ MaTeprallaMy, aHAJIOTHYHBIMA
uccienyeMomy. B mpoTHBHOM cilydae OAMH M3 NPUTOTOBICHHBIX OOpAa3lOB CXKMraroT Ha BO3JIyXe H HaONIoqaoT 3a
rOpeHreM. Y CTaHABIMBAIOT HAYAIbHYIO0 KOHIICHTPAIIMIO KUCIopoaa: okono 18 % 00., ecian oOpaser| ropuT OBICTPO; OKOJIO
21 % 00., ecam 0Opaser rOpUT MEUICHHO MK HEyCTOHYMBO; He MeHee 25 % 00., ecin oOpasery 3aTyxaer.

4.14.3.6. OOpasel 3aKpeIUIsSIOT B BEPTUKAILHOM IOJ0KCHHU B AEp)KaTesic B IECHTPES KOJOHKH TaK, YTOOBI BEPXHHUI
Kpail oOpa3ua HaxoauiIcs Ha paccTostHUM He MeHee 100 MM OT BepXHEro Kpasi KOJIOHKH.



4.14.3.7. TIpubGops! 111 ©I3MEPEHHS JaBJICHUS M Pacxo/ia ra3oB PEryJMpyloT TaK, YTOObI Ta30BbIi ITOTOK B KOJIOHKE IIPH
temmeparype (23+2) °C ¢ 3a1aHHOl KOHIEHTpALUeil KHCI0poxa uMen ckopocts (40+ 10) mm-c™,

4.14.3.8. Cucremy npojyBaloT ra3oBoil cMecblo He MeHee 30 ¢ mepea UCIBITAaHUEM M HOJIEP)KUBAIOT KOHIEHTPALUIO
KHCJIOPOZA TIOCTOSIHHOM /IO KOHIIA UCTIBITAHMSI.

4.14.3.9. 3axuranue oOpa3oB NPOBOIAT B 3aBUCUMOCTH OT THIIAa 00Pa3LOB MO OHOMY U3 CJIEIYIONINX BApUAHTOB.

Bapuant A (s o6pasuos Tuna 1—4).

[ToxBOIAT caMyl0 HIDKHIOK YacTh IUIAMEHH TOPEJKH K BEpXHEIl TOpPH3OHTAIBHOM MOBEPXHOCTH 00pasla, MEeIUICHHO
nepeMenias Tak, YTOOBI IUIaMs MOKPHIBANO €€ IMOJHOCTBIO M HE KacaloCh BEPTHUKAJBHBIX NMOBEPXHOCTEH WIIM TpaHeit
obpasma. JmuTenpHOCTh BO3ACHCTBHS IIaMeHH Ha oOpaser coctapisieT 30 ¢ ¢ KOPOTKAMH IepephIBaMU depe3 Kaxasle 5 c.
O0pasern CYUTAIOT BOCINIAMEHEHHBIM, €CJIU [IOCIIe OTBOAA FOPEIIKY Yepe3 5 ¢ BCS ero BEpXHssA 4acTh TOPUT.

Bapuant b (mi1s 06pasios tuma 5).

HarJIOHSIOT M TMOJABOAAT TOPENKY TakK, 4YTOOBI BBICOKOTEMIIEpAaTypHas 30HAa IUIAMEHHM IIOKPbUIA BEPXHIOK U
BEPTHKaJIbHbIE TOBEPXHOCTH 00pa3ia Mo JUIMHe OKoyo 6 MM. /ITMTENbHOCTE BO3/ICHCTBHS INIaMEHH Ha 00paser] COCTaBIIsIeT
30 ¢ c KOpPOTKUMH TIepephIBAMU Yepe3 KaxIble 5 ¢ WIIM JO MOMEHTa, KOT/la TOPEHHE JOXOAMT IO BEpXHEH METKH Ha paMKe.

4.14.3.10. ITocne BocIuIaMeHEHHUs 00pa3iia BKIIOYAIOT CEKYHIOMEP M HAOIIOIAI0T 32 PacpOCTPAHCHUEM TOPCHHS.

4.14.3.11. Ecnu ropeHune npekpauniaeTcs 1 He BO30OHOBIIETCS B TeueHue 1 ¢, TO, BBIKIIOYHB CEKYHIOMEP, ONPEACIISIOT
BpEMsi TOPEHUSI M M3MEPSIIOT MAaKCUMAIIBHYIO JUIMHY CTOpEeBIIeH YyacTi o0pasia.

Ecmu xoT1s OB OZMH U3 yKa3aHHBIX TIOKa3aTesell TopeHns 00pasiia MpeBOCXOIUT IIPUBECHHbIE B Tabn. 12 kputepun, TO

pe3ynbTaT UCHBITaHUS 3alMCHIBAIOT Kak X. B IpOTHBHOM ciiydae pe3ysibTaT HCIBITaHUS 3alUChIBalOT Kak 0.

Tabmuma 12

Tun Bapuant Kpurepun

obpasia 3axuranus |(Bpems ropenms mocie|/lpmHa cropeBmielt gactu
32)KHUTaHMS, C o0pasia, MM

1 A 180 50 or BepxHero Topua

2 o0pasma

3 180 50 HmKe BepxHEl METKH

4

5 b 180 30 Hmwke BepxHEH MeTKH

(Ha paMke)

4.14.3.12. Tlo xomy WCHBITAaHHS OTMEYAIOT IMPOILECCHI, CONMPOBOXKIAIONINE TOPEHHE, TaKue Kak, HalpuMep, IajeHue
4acTull, 00yriiMBaHue, HEPaBHOMEPHOE TOPEHUE, TICHUE.

4.14.3.13. T'acar u BRIHUMAIOT 00pa3ell U3 PEaKIMOHHON KaMmepsl. [ UCIBITaHKsI CIIEAYIONIEr0o 00pa3iia OXJIaKIaroT
Kamepy 10 (23+2) °C wix MOHTHPYIOT JPYTI'YIO, HMEIOIIYIO 3Ty TEMIIepaTypy.

B ciyuae HEOOXOJMMOCTH OYHMILAIOT IMOBEPXHOCTH TOPENIKM M KaMepbl, CUTO M MPUCIIOCOOJIEHHE Ul PABHOMEPHOTO
pacripezeneHus ra3oBoii cMecH.

4.14.3.14. Tlpu UCHBITAHUH TIOCIICAYIOIIETO 00pa3ia BHIOMPAIOT KOHIICHTPAIIMIO KUCIOPO1a TAKKUM 00pa3oM, 4To:

YMEHBIIAIOT KOHLEHTPAIMIO KHCJIOPOAA, €CIM sl TpeblAymiero oOpasma 3amucaH X, WIH  yBEJINYUBAIOT
KOHLIEHTPAINIO KUCI0poa, ecyu 3amucad 0.

4.14.3.15. Ins ompeneneHusi NpeABAPUTEIbHON KOHIEHTPALMM KHCIOpOJa IOBTOPSIOT STallbl, yKa3aHHbIE B IIII.
4.14.3.6—4.14.3.14, ipor3BONBEHO WU3MEHSS TPH 3TOM KOHICHTPAIXIO KHCIOPOJA IO MONYyYCHHS Maphl KOHIICHTPAITHIA,
OTJIIMYAIOIINXCS APYT OT Apyra He Oonee yeM Ha 1 % , mpu ofHON M3 KOTOPHIX MojdydeH pe3ynbraT X. M3 sroil mapsr
BBIOMPAIOT KOHIIEHTPAIIMIO, JJIs1 KOTOPOU mostydeH pe3ynbrart 0.

IIpumeyanus:

1. Heo0s13aTenbHO MOMYYHUTH 3TY NMapy KOHLUEHTPALMH B IBYX MOCIIEI0BATEIILHBIX ONPEIEICHHSX.

2. KoHIeHTpanus KUCIopoa, s KOTOpo# 3amucal X, T0JDKHA MPEBbIATh KOHIEHTPALHIO, U KoTopoii 3amucaH 0.

4.14.3.16. VcnbIThIBAIOT OJIMH 00pas3ell, IOBTOPsis 3Talbl, yka3anHbie B HU. 4.14.3.6—4.14.3.13, npu onpeiesieHHOW 10
1. 4.14.3.15 BenmMuMHE KOHIIGHTPALIMH KUCIOPO/a U 3alHChIBAIOT PE3yJIbTaT.

4.1.4.3.17. 3areM, BbIOHpas M3MEHEHUs KOHLeHTpauuit kucnopoaa (d), paBusie 0,2 % 00., HCIIBITBIBAIOT Psi 00Pa3IIOB,
MOBTOpPSIA dTanbl,. ykazaHHble B mm. 4.14.3.6—4.14.3.14, no mnosmydeHus NepBOro pe3ysbTara, MPOTHBOIOJIOKHOTO
noxydyeHHomy B 11. 4.14.3.16.

4.14.3.18. VcnpITHIBAIOT €11l YeThipe oOpasia cornacHo m. 4.14.3.6— 4.14.3.14, noanepxwusas npu srom d=0,2 % 006.
U 3aIHCBIBAsl KOHIIEHTPAIMK KUCIIOPOAa U pe3yJIbTaThl. 3aliChIBAIOT KOHLEHTPALMIO KHCIOpo/a Julsl oclieHero oopasna
(C ) ¥ BBIYMCIISIOT BEJIMYUHY KUCIOPOJHOTO HHICKCA.

4.14 4. Oyenxa pesyrvmamos

4.14.4.1. Kucnoponusiit uaaexc (KH) B % 00. Berancistror mo ¢popmyse

KU =C,+ Kd, (10)

rae Ck — KOHEYHOEe 3HAYCHHUE KOHIICHTPALMH KHCIOpOoIa, ompenerneHHoe cornmacHo 1. 4.14.3.18, okpyrieHHoe 10
JECSITUYHOrO 3HaKa, % 00.;

d—pasHuna Mex Iy 3HaUCHUAMH KOHIICHTPAIUK KHCIOPO/Ia, onpeiesieHHas cornacHo mm. 4.14.3.16—4.14.3.17, % 06.;

K.—xoadpdunment, onpenensemsiii u3 tabin. 13 cornacHo 1. 4.14.4.2.

KucnoponHslit MHAEKC OKPYIIISIOT 10 AECSTUYHOTO 3HAKA B CTOPOHY YMEHBILCHHUSI.

4.14.4.2. Koappuunent K n ero marematndeckuii 3HaK omnpenenstor u3 tadin. 13 ciemyromm obpasom: eciu Juist
ucnsityemoro 1o 1. 4.14.3.16 o6pasua nonxyuen orser 0 H cornacHo 1. 4.14.3.17 npoTHBONONOXKHEIH 0oTBET OyneT X, u3



rpadsl 2 Tabdn. 13 BEIOMPAIOT CTPOKY, [UI KOTOPOH MOCIJIEHUE YEThIPE CUMBOJIA WACHTUYHBI OTBETaM, HOJIYYSHHBIM HO II.
4.14.3.18. Kospduuuent K u ero 3Hak onpeessifoT Ha epeceyeHny JaHHOW CTPOKU M OJHOW U3 rpad) 2—5, 1yt KoTopoit
yucino cuMBojioB 0 B cTpoke o coorBercTByeT umciy orBeroB 0, momydeHHblx no nn. 4.14.3.16 n 4.14.3.17; ecan s
ucnsityemoro 1o 1. 4.14.3.16 ob6pasua nosyuen orBer X u coriacHo 1. 4.14.3.17 npotuBomnonoxHsiii orBer Oyzaer 0, u3
rpadsl 6 Tabdx. 13 BEIOMPAIOT CTPOKY, [UIs KOTOPOH MOCIIEHUE YEThIPE CUMBOJIA WACHTUYHBI OTBETaM, HOJIYYSHHBIM MO II.
4.14.3.18. Koapduuuent K onpenensioT Ha MEpecedeHUr JTaHHOW CTPOKHM M OIHOHM u3 rpad 2—5, st xoTopoil uucio
CHUMBOJIOB X B CTPOKE 6 COOTBETCTBYET YHCITY OTBETOB X, MOXydeHHBIX 1o . 4.14.3.16 n 4.14.3.17.

Tabnmma 13
OtBetsl  moc|3HaueHuss K sl MEPBBIX HCHBITAHWUM MO I
nmenanx 5 00(4.14.3.16 n 4.14.3.17
pas3LIoB o 1.
4.14.3.18 (a)0 00 000 0000
1 2 3 4 5 6
1. XOO0O0 —0,55 —0,55 —0,55 —0,55 |OXXXX
2. XO00X —1,25 —1,25 —1,25 —1,25 |OXXXO
3. XO0OXO0O 0,37 0,38 0,38 0,38 OXX0X
4. XOOXX —0,17 —0,14 —0,14 —0,14 |OXXO0O
5. XOX00 0,02 0,04 0,04 0,04 OXOXX
6. XOXOX —0,50 —0,46 —0,45 —0,45 |OXOXO
7. XOXXO 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 |OOXXX
10. XX0O0X —0,83 —0,76 —0,75 —0,75 |OOXXO
11. XX0OXO 0,83 0,94 0,95 0,95 00XO0X
12. XX0OXX 0,30 0,46 0,50 0,50 00XO00
13. XXX0O0 0,50 0,65 0,68 0,68 000XX
14, XXXO0X —0,04 0,19 0,24 0,25 000XO0
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 OTBeThI
JUIs
3navenus [—K] At MEPBBIX MCHBITAHUM MO L. | TOCIETH
4.14.3.16 n 4.14.3.17 ux 5
00pasioB
o .
4.14,3,18

4.14.4.3. 3a pe3ypTaT UCIBITAaHNS IPHHAMAIOT 3HAYCHUE KUCIOPOJIHOTO WHACKCA, OnpeieNieHHoTo 1o 11. 4.14.4.1, ecnm
CTaHJApPTHOE OTKJIOHEHUE YAOBIECTBOPSCT COOTHOIICHUIO

A A

2/36<d<3/2¢c (11)

A
G — OLCHKA CTaHAAPTHOTO OTKJIOHEHHS KOHLEHTPALMH KUCIOPOa, BEIYUCIIieMast ISl MMOCIICIHUX IECTH MCIbITaHU
o hopmyie
. n (V, K1) 0,5
o= Z ~t 7

— (12)
i=1 -

rae Vi—HOCJ‘Ie}IOBaTeJ‘ILHLIe 3HAYCHUA KOHL[GHTpaIII/Iﬁ KHCJI0PO/Ja, MOJYYCHHBIC B TOCICAHUX MICCTU UCIIBITAHUAX,
n=~6.
N

Ecimm YCJIOBUC HCPABCHCTBA (11) He BBITONHsETCA U d < 3 O  TO HOBTOPAIOT UCIIBITAHUA C YBECJINYCHHBIM 3HAYCHUCM d

A

JI0 TeX MOp, MoKa He BeimonHuTes yenosue (11). Ecmu d > 50 TO TIOBTOPSIOT HCIIBITAHUSI C YMEHBIICHHBIM 3HaYeHHEeM O

JI0 TeX MOp, MOKa He BHIMOJHUTCS yenoBue (11) (mpu atom d He nomkHo ObITh MeHee 0,2 % 00.).

4.14.4.4. CXoauMOCTb METO/Ia IPH TOBEpUTEIbHOM BepostHOCcTH 95 % He momkHa npessimats 0,5 % 00.

4.14.4.5. Bocripon3BoANMOCTb METO/Ia IIPH JJOBEpUTENbHON BeposiTHOCTH 95 % He nospkHa npesbimats 1,4 % o0.

4.14.4.6. YcnoBus U pe3ysIbTaThl HCIIBITAHUI PETHCTPUPYIOT B IIPOTOKOJIE, JOPMa KOTOPOTO MPUBEICHA B IPHIIOKEHUH
1.

4.14.5. Tpebosanus bezonacnocmu

YcTaHOBKY AJI ONpeeIeHHs KHCIOPOAHOTO HHAEK A ClieqyeT IIOMEIIaTh B BBITSHKHOMN MIKa() MM 1OJ] BBITSDKHOW 30HT,
obecrieunBaOIINi yaaieHne ra3000pa3HbIX MPOILYKTOB FOpeHUs 03 U3MEHEHHsI CKOPOCTH IOTOKA B PEaKLIMOHHON Kamepe.
Paboyee MecTo omeparopa J0JKHO YIAOBICTBOPATh CAHUTAPHO-TUTHEHHYeCKuM TpeboBanusam mo I'OCT 12.1.005.



4.15. MeTox SKCIIEPUMEHTAIBLHOIO ONpPEIeNeHUs] CIIOCOOHOCTH B3PHIBATHCS M TOPETh NP B3aMMOJCHCTBUU C BOJOM,
KHCJIOPOZIOM BO3/lyXa U IPYTMMH BELIECTBAMHU

4.15.1. Annapamypa

Amnmaparypa, pUMeHsieMasl JUIsl OIPENeJICHHsI CIOCOOHOCTH BEIECTB B3PHIBAThCS M TOPETh NPU B3aUMOAEHCTBUU C
BOJIOH, KHCIIOPOZOM BO3/lyXa U JPYT C IPYrOM BKIIIOYAET B ce0sl CIIEIYIONINE SIEMEHTHI.

4.15.1.1. TepmocTaT (3MEKTPHYECKHIl CYIIHIbHBIT MKad) BMECTHMOCTBIO HE MEHee 2 JM° C TEepMOpEry/IsSTOPOM,
MTO3BOJISIOIINM TTOEPKUBATh IIOCTOSHHYIO TeMIepaTypy padodeit 30usI B muana3one 25— 100 °C ¢ morpemHocTsio He
6onee 1 °C.

4.15.1.2. TepmoanekTpudecKue mpeoOpa3oBaTeNl CpeTHEHHEPIIMOHHBIE.

4.15.1.3. PeakmmoHHbIE COCYIBI M3 KOPPO3MOHHOCTOHKOTO MaTepHaia (Hampumep, dpaphopossie THIIH auameTpoM 50
MM).

4.15.2. IIposedenue ucnvimaruti

4.15.2.1. YcTaHaBIMBAIOT COOTBETCTBUE UCCIIEAYEMBIX BEIIECTB NACIIOPTHBIM JIaHHBIM.

4.15.2.2. TlpenBapuTenbHbIE UCTIBITAHHS BEHIECTB Ha CIIOCOOHOCTH B3PHIBAThCSA M TOPETH MPH B3aUMOIEUCTBHUU JPYT C
JIPYTOM HPOBOJAT IIyT€M KOHTaKTa KaIlUIM, KPUCTAUIMKA MM HEOOJBIIOr0 KOJMYECTBA MOPOIIKOOOPAa3HOIO BEIECTBA C
TaKUM K€ KOJMYECTBOM JIpyroro BELIECTBA WM II0/a4eii HECKOJNBKHMX Kaleidb OJHOTIO BEIIeCTBa Ha HW30BITOYHOE
konmgectBo (1o 1 CM3) JIPYTOro BEIECTBa.

Ecnu mpm 3TOM NPOMCXOAWT SHEPTUYHOE B3aMMOACHCTBHE (B3pPBIB MM CaMOBOCIUIAMEHEHHE) BEIIECTB, TO TaKHE
BEIIECTBA SBIISIFOTCSI HECOBMECTHMBIMH.

4.15.2.3. Ecnmm mpu KOHTAaKTe MalblX KOJWYECTB BEIIECTB HE IPOMCXOANT AKTUBHOTO B3aMMOJCHCTBHS, TO B
MOCTICTYFOIUX HCTBITAHUAX UCCIEAYIOT ABYXKOMIIOHEHTHBIC CMECH HCTBITYeMBIX BemecTB B cooTHomenun 10:10, 2:18 u
18:2 e (06um 06seMom 20 cn’).

4.15.2.4. OO6pasmpl HcCIeqyeMbIX BEIIECTB IOMEIIAIOT B OTIEIbHBIC PEAKIHOHHBIE COCYIbl, YCTaHABIMBAIOT HX B
TEPMOCTAT C 33JJaHHOI TeMIepaTypoil HCIBITAHUA U BBIAECPKUBAIOT B TedeHue (40+10) MUH 10 BBIpaBHUBAaHUS TeMIEpaTyp
UCCIeNyeMbIX BEIIeCTB W paboueil 30HBI TepMocTaTa (OLCHUBAETCS M0 IIOKA3aHUSM TEPMOAIEKTPUUECKHUX
npeoOpa3oBaTesell: JABa U3 KOTOPBIX M3MEPSIOT TeMIlepaTypbl B LIEHTpe 00pas3loB HCCIEAYEMBIX BELIECTB, TPETHH —
TeMIIepaTypy pabodeil 30HbI TEpMOCTAaTa).

4.15.2.5. 3a TemnepaTypy MCIBITAHUS IPUHUMAIOT TOKAa3aHUsI TEPMOAIIEKTPHUECKOTO MPpeodpazoBaTesi, U3MEPSIOIIETo
TeMIepaTypy pabodeil 30HbI TepMOCTaTa.

4.15.2.6. Tloce BBIpaBHUBaHHS TeMIIEpaTyp 0Opas3loB W padodeil 30HBI TEPMOCTaTa, PasHUIA MEXIY KOTOPBIMH HE
JoJDKHA TpeBbImath 3°C, CMEIMBAIOT HCCIIEAYEMbIE BELIECTBA B OJHOM M3 PEAKIIHOHHBIX COCYIOB.

4.15.2.7. HcnipiTaHue BELIECTB Ha CIIOCOOHOCTD B3PBIBATHCS M TOPETh MPU B3aUMOACHCTBUH APYT C IPYTrOM JUIUTCS HE
MeHee 2 4.

4.15.2.8. Ins1 kaKOOH CMECH MPOBOJIAT 110 TPH UCIBITAHUS TIPU KaXkaoi u3 remmnepatyp: 25, 50 u 100°C.

TemmepaTypa ucnblTaHus HE J0JDKHA OBITh PABHOM TeMIIepaType M3MEHEHHsI arperaTHOr0 COCTOSIHUS BEIIECTBA.

4.15.3. Oyenxa pezynomamos

4.15.3.1. Ecnii 3a BpeMmsi He MEHee 2 4 TeMIiepaTypa CMECH B KaX/JJOM MCIBITAHHH yBeIUYHUTCS He Oojee ueM Ha 5°C, To
BEIIIECTBA CYMTAIOT COBMECTUMBIMH C TOUKHU 3PEHHUSI TTOKAPHOM 0€30IaCHOCTH M JOIYCKAETCsl UX COBMECTHOE XpaHEHHE.

4.15.3.2. Ecniu TemriepaTypa CMECH TBEPABIX BELIECTB XOTS Obl B OJTHOM MCIIBITAHUU yBeNW4nuTCs Oosiee yeM Ha 5°C, To
JUIl OKOHYATEJIbHOTO BBIBOJIA O COBMECTUMOCTH BEIIECTB OINPEICISIOT YCJIOBHS TEIJIOBOTO CAMOBO3TOpPAHUS JAHHON
CMecH.

B ciydae BbIsSBIEHHS CIIOCOOHOCTH JAHHOW CMeCH K TEIJIOBOMY CAaMOBO3TOPaHMIO CUYHMTAIOT HEJOMYCTHMBIM
COBMECTHOE XpaHEHHE HCCIIEAYEMbIX BEIIECTB.

4.15.3.3. YcnoBus U pe3ysbTaThl HCIBITAHUI PETUCTPUPYIOT B IIPOTOKOJIE, (OpPMa KOTOPOTO MPUBEICHA B IPHIIOKEHUH
1.

4.15.4. Tpebosarnus bezonacnocmu

B3anmozeiicTBue HEKOTOPBIX BELIECTB MOXKET ObITh OYpPHBIM WIIM Ja)Ke B3PBIBOONACHBIM, OATOMY IIPH IPOBEICHUH
UCIIBITAaHUH HEOOXOIMMO COOJIIOAATh 0COOYI0O OCTOPOKHOCTH U PYKOBOZCTBOBAThCSl COOTBETCTBYIOIEH JOKyMEHTAIUEH 110
TEXHHKE 0€30MaCHOCTH, YTBEPKICHHON B YCTAHOBJICHHOM TOPSIIKE.

TepMmocTaT crienyeT yCTaHaBIMBAaTh B BBITSOKHOM mikady. Pabodee mecto omeparopa [IOKHO —YJOBJIETBOPSTH
caHUTapHO-rHrueHnYeckuM tpedosanmsm no 'OCT 12.1.005.

4.16 MeTo 3KCIIepUMEHTAIBHOTO OIPEIENICHNs] CKOPOCTH BBIFOPAaHHS KUAKOCTEH

MeTox He MPUMEHHM JUISL UCTIBITAHUS JKUIKOCTEH ¢ KHHEMAaTHYECKOH BS3KOCTBIO Oojee l,5~10'3 Mm% ¢t mpu 20 °C,
JlaBjieHneM HacelnieHHoro napa 6osee 19,9 klla mpu 20 °C, a Takke XHIAKOCTEH, 00pa3ylOUIMX Ha MOBEPXHOCTH IPH
TOPEHHH TBEP/bIE MPOIYKTHI PEAKIHH.

4.16.1. Annapamypa

VYcraHOBKA AJIS ONPEACNICHUS] MacCOBOi CKOPOCTH BBIOPaHHMs KHIKOCTeH (depT. 17) BKiroyaeT B cebs Cleayromine
JJIEMEHTBHI.
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1 — ocHoBaHue; 2 — OJIOK rOpeiok; 3 — ropeika; 4 — ceT4aroe OrpaxacHue; 5 — TeIMIOU30IMPYIOIIUI 3KpaH ¢
TIepeIBIDKHBIMU ITOPKaMK; 6 — ypoBHeMep; 7 — 3ampaBOYHas EMKOCTh; 8 — BepXHssA Kpblka; 9 — BuHT; 10 —
mrynep; 11, 18 — rubkue nuranry; 12 — uzmepurensHbiil 610k; 13 — TpyOka; 14 — cMoTpoBoe okHo; 15, 19 —
cTakaHbl; 16 — TpexxomoBoii kpaH; 17 — HIKHASA KpBIIIKa
Yept. 17

4.16.1.1. HaGop TOpenok BHYTPCHHUM IHaMETPOM 10,O+0’1, 15,0+0‘1 , 18,00+0’15, 20,00+0'15, 25,0+0'2 , 30,00+0‘25,
4O,OO+O‘25, 50,00+0‘25 , 60,0+0‘3 MM, BbicoToi (50,0+0,5) mm, TonmmunaO0# cTeHKH 0,501 MM, BBIITOJHEHHBIX M3 CTAIH MapKH
12X18H9T mo I'OCT 5632.

4.16.1.2. biok ropesnok, CIryKalui A 3aKperuieHHs TOpeNIKK B paboueM MOJI0KEHHH, cOopa MPOJIUTON JKHIKOCTH B
CTaKaH M YCTAHOBKH CETYATOTO OTPaXKJCHUSL.

4.16.1.3. Ceruaroe orpaxaeHue BbicoToi (300+2) MM u auamerpom (200 £2) MM, U3TOTOBICHHOE U3 METAJUINYECKON
ceTkH ¢ pazmepom stueek ot 0,25 mo 0,50 MM, nipeHa3HAYEHO [T UCKIIFOUCHHS BO3ICHCTBHS TOTOKOB BO3yXa MPUTOYHO-
BBITSDKHOW BEHTHJISILIMY HA MTPOIIECC TOPEHHUS.

4.16.1.4. 3anpaBoyHast eMKOCTh BBICOTOH 250 MM, BHYTPECHHUM AHaMETPOM 45 MM, TepPMETHYHO 3aKpPhITas TOPIECBBIMU
KPBIIIKAaMH, BBIIIOJHEHA W3 HEP)KABEIOIICH CTaly W CIY)XHT JUI MOJJCpXKaHHS ITOCTOSHHOTO YPOBHS HCCIEIYeMOM
KHUIKOCTH B TOpPEJIKE. 3arojHeHNe eMKOCTH JKHJIKOCTBIO IPOU3BOAT Yepe3 OTBEPCTHE B BEPXHEH KpbINIKe. 3anpaBOvHas
€MKOCTb COEIMHEHa C M3MEPHUTENbHBIM OJOKOM TMOKHMM IITaHTOM. I1o BMOHTHPOBAaHHOH B BEPXHIOIO KPBIMIKY TPYOKe B
3alpaBOYHYI0 €MKOCTh MOCTYIAeT BO3AyX M3 arMocdepsl. KoHTponb 3a paboTOH yCTAaHOBKM OCYNIECTBIISIOT BH3YaJIbHO
yepe3 CMOTPOBOE OKHO MO ITOCTYIUIEHHIO Iy3bIPHKOB BO3/yXa B 3aIIPABOYHYIO EMKOCTb.

IIpumeuanue. /fonyckaercs B KaUeCTBE 3alPaBOYHON EMKOCTH IPUMEHSTh CTEKIIIHHBIM COCYJ] TAKUX K€ Pa3MEPOB.

4.16.1.5. JIBoitHO# TemIOM30JIUPYIOIIKUN 3KpaH BeicoTOi 460 MM, mmpunoi 230 MM, pacONI0KEHHBIA MEXKITY OJOKOM
TOPENIOK M 3alpaBOYHON €MKOCTBIO, CHa0KEH MepeABMKHBIMU INTOPKAMHM, 3aKPBHIBAIOIIUMH OTBEPCTHE, Yepe3 KOTOpoe
IIPOXOJUT COECAVHUTEIbHBIN IIIAHT OT HUXKHEH KPBIIIKYU 3aIIPaBOYHON €MKOCTH K FOpEJIKE.

4.16.1.6. V3amepurenbHbIil 0JIOK J1si TpeoOpa3oBaHusi N3MEHEHHs JAaBJICHHUS B BEpXHEH 4acTH 3alpaBOYHON €MKOCTH,
MIPOTIOPIIMOHAIIFHOTO MAacce BBITOPEBIICH JKUAKOCTH, B O3JEKTPUYECKHH CHUTHaJ. 3alnuCh CHTHANA OCYLIECTBISIOT
JIEKTPOHHBIM TMOTEHIIMOMETPOM Kilacca TOYHOCTH He Hike 0,5, mmpuHa nuarpaMMHON JIeHTHI — He MeHee 250 mM.
Vi3MepuTenbHbIi ON0K TOIDKeH (UKCcHpoBaTh moTepo Macchl (2:10°— 1,510 kr-c m mMers rpasyHpoOBOYHBI
KO DHIHEHT NPH MAKCHMAJIBHOH 4yBCTBUTEIHOCTH He HIKe 8,5 MM - 1.

4.16.1.7. YcraHOBKY CIIleAyeT CYHTaTh IIOATOTOBICHHOW K pabOoTe ¥ COCTOSHHWE TIPOBEICHUS WCIBITAHUI
YIOBIIETBOPHUTEIILHBIM, €CIIH TTOJy4eHHOE 3HaYeHHE MAacCCOBOI CKOPOCTH BBITOPAHUsI CTAHJaPTHOTO BEIlECTBA STHIIAllETaTa
(TOCT 22300) na ropenke anamerpom 30 MM cocraBisier (296+25)-10™ krm?-c™.

4.16.2. IIposedenue ucnvimanuti

4.16.2.1. YcTaHaBIMBalOT COOTBETCTBUE HMCCIIEYyEeMON JKUAKOCTH TACHOPTHBIM JaHHBbIM. [lepes HayamoM HCHbITaHUs
JKUAKOCTh JOJDKHA UMETh Temmepatypy (20 £3) °C.

4.16.2.2. TIpoBepsitOT repMETHYHOCTh YCTAHOBKH, JJIsl YEro 3aIlOJHSIOT 3alPaBOYHYI0 EMKOCTh U COEAMHEHHYIO ¢ Hel
rOpeNKy AMCTUIIMPOBAHHOW BOJIOM, 3aKPBIBAIOT HAIMBHOE OTBEPCTHE BMHTOM M BKIIIOYAIOT H3MEPHUTENbHYIO cucTeMy. Ha
JMarpaMMe JIOJDKHa (DMKCHUpPOBAThCS NpsiMasl JIMHWS, NapajulelbHasl HalpaBiIeHHIO IBIMXEHUS JIEHTHI MOTEHIHOMETpA.
OTKJIOHEHNE KapeTKU IIOTEHIIMOMETpa OT ATOH JIMHUM YKa3bIBAaeT Ha HEJOCTATOYHYIO IF€PMETHYHOCTh YCTAHOBKH, KOTOPYIO
CIIEyeT YCTPaHUTb.

4.16.2.3. B cOOTBETCTBUHU C MHCTPYKIMEH 110 AKCIUTyaTalluy YCTAHOBKH OINPEAEISIIOT TPagyHpOBOYHBIA KOI(QPHUIIEHT
R n3mepurenbHON cUCTEMBI, KOTOPBIN IIPECTaBIISIET COO0I OTHOIIEHHE OTKIIOHEHHS TIOKa3aHWi N3MEPUTENBEHOTO IpHOopa
K COOTBETCTBYIOIIIEH €My IOTepe MacChl JKHKOCTH B TOPEJIKE.

4.16.2.4. 3anoJHsA0T 3aIPaBOYHYI0 EMKOCTh UCCIISYEMOH KHUIKOCTBIO U TPOBEPSIIOT pabOTy ycTaHOBKH 1o 1. 4.16.2.2.
Ecnu uccnenyemasi )KMAKOCTh MMEET JaBJICHHE Napa BbIIE JOIMYCTUMOTO, HAONOAAIOTCS SIBJICHHS, ITOJOOHbBIC CIIydaro
HapyIICHHUs TEPMETHIHOCTH 3alPaBOYHON EMKOCTH.

4.16.2.5. OnpenensoT MacCOBYIO CKOPOCTh BBITOPAHHUS KHIKOCTH, JJIS YEro COCOMHSIOT 3allPaBOYHYIO0 E€MKOCThH C
TOPENKOH, yCTAaHOBHB YPOBEHb JKHAKOCTH B TOPENKE HA BBICOTE €€ cpe3a. B 3aBHCHMOCTH OT HPHHATOIO METOIA
ompeneneHuss ckopoctd Bbiropanus (m. 4.17.2 wmum 4.17.3) mpoBOIAT SKCIEPHUMEHTHI HAa OJHOW TOpeNKe Hin



MIOCJIC/IOBATENIFHO Ha TOpENKax pa3HOro JuaMeTpa. 3aKHUTaloT J>KHAKOCTh B TOPEJKE OTKPBITHIM IUIAMEHEM WIIN
ICKTPUUYECKOM CIIMPAJIBI0. Y CTAHABIMBAIOT CETYATOE OTPAXKICHUE U BKIIIOYAIOT PETHCTPUPYIOMINI TPpHUOop.

4.16.2.6. Ecim mpu pa3ropaHuM >KHIKOCTb BCKHIIAET WIIM, PACIHIUpSSCh, NEPEIUBAETCS 4yepe3 Kpail TOpenKH, TO
HEOOXOAMMO TPOU3BECTH IUIABHYIO KOPPEKTHPOBKY YPOBHS JKHMIKOCTH B TOpEJIKe, NMOHW3UB €ro Ha MUHHMAJIbHOE
paccTosiHKe, MO3BOJISIOIIEE YCTPAHUTh NIEPEUUCIICHHBIE BEIIIE 3 (EKTHI.

4.16.2.7. B mnpoTokoje HCHBITAaHWH (QUKCUPYIOT JIaMHUHAPHBIA MM TEPEXOJHBIH PEXUM TOPEHHS >KUAKOCTH.
JlamuHapHOE TOpeHHE OOBIYHO HaOJIomaeTcss B ropenkax amamerpoM MeHee 20 MM W XapaKTepHU3yeTCs OTCYTCTBHEM
KoJIe0aHUH M 3aKpyYUBaHUs IUTaMeHU. [lynbcupyromee ropeHne ciienyeT KBaTu)UIUpoBaTh Kak IepexoJHoOe.

4.16.2.8. UcnpITaHne PEKpamiaroT MociIe TOTo, KaK PETUCTPUPYIONIHHA MPHOOp 3apUKCUPYET MPSIMOIHHEHHBIA yIaCcTOK
IUTHHOM He MeHee 1/3 JUTHHBI MIKAIBI TIOKa3aHuH PErHCTPUPYIOIIETO IpUOopa.

4.16.2.9. [IpoBoasT erie ABa MapauIeNbHBIX UCIBITAHNS Ha TOW JKe Topenke cornacHo 1. 4.16.2.4--4.16.2.8.

4.16.3. Oyenxa pezynbmamos

4.16.3.1. MaccoByI0 CKOPOCTb BHITOPAHHS KaKIOr0 HCIIBITAHHS (M) B KT M2+ ¢ BBIYHCIISIOT 110 (hopMye

4-10° -w-Al
m =—,
nd? -R-At
rJic W — CKOpPOCTh JIBHXKCHHUS JUATPAMMHOM JICHTBI, MMC
Al—TpoeKkust TpsSIMOIMHEHHOTO YYacTKa JUarpaMMbl Ha OCh a0CIHCC, MM;
d—BHYTpeHHHUIT IUAMETD TOPEIIKH, MM;
R — rpaayrpoBouHbIi K0(hGHUIHEHT, MM * T
AT — TpoeKIHs MPSIMOTMHEHHOTO y4acTKa JUarpaMMbl HA OCh OPJIUHAT, MM. BBIYHCIICHHS TPOBOASAT C TOYHOCTHIO JI0
4-ro 3HaKa mocJe 3amsITou.
4.16.3.2. Beraucisior cpeanee apudMeTHUecKoe 3HaUCHHE CKOPOCTH BBIFOpaHus (M; ) MO pe3yabTaTaM, [0JNyYeHHBIM

(13)

NPY UCTIBITAHUHU UCCIIETYEMOil JKUIKOCTH HA TOPEIIKe JTAHHOTO THaMeTpa.

4.16.3.3. 3a CKOpOCTh BBITOpaHUS HCCICAYEMON >KHUAKOCTH MPUHAMAIOT CKOPOCTH BBITOPAHUS B TYpOYJICHTHOM
peKHMe, BRIUHCIIIEMYIo 110 hopmyre (24).

4.16.3.4. CxoauMOCTh METO/a TIPU TOBEPUTEIbHOM BeposTHOocTH 95 % He moimkHa mpessimath 15 %

4.16.3.5. Bocripon3BoANMOCTb METO/Ia IPH JOBEpUTENbHON BeposiTHOCcTH 95 % He nomkHa npesbimars 23 % .

4.16.3.6. YciioBus M pe3yJIbTaThl UCIIBITAHUI PErUCTPUPYIOT B IIPOTOKOJIE, (POpMa KOTOPOTO TIPHBE/ICHA B MTPUIOKEHUN

4.16.4. Tpebosanus bezonachocmu

VYCTaHOBKY JUTS ONPEACICHHS CKOPOCTH BBITOPAaHMS JKHIKOCTH CIIEAyeT IOMeIaTh B BEITsSOKHOM mkad. [Ipu padorte ¢
TOKCHYHBIMHM BELIECTBAMH HEOOXOIMMO IMPUMEHATh COOTBETCTBYIOINME WHIMBUAYyalbHBIC CPEACTBa 3alIUTHL. Pabouee
MECTO OIlepaTropa JOJDKHO VIOBIETBOPATH TpeboaHWsM anekrpodesonmacHoctr mo ['OCT 12.1.019 um canutapHO-
rurueHndeckuM TpedoBanmsam o 'OCT 12.1.005.

4.17. MeToJpl pacueTa CKOPOCTH BBITOPAHHS JKHIIKOCTEH

4.17.1. Ecnu M3BECTHBI MapamMeTpbl COCTOSIHUSI UCCIEIYyeMOUN XUAKOCTH, BXojsmume B Gopmynsr (14) — (23), To B
3aBUCHMOCTH OT HMEIOUIMXCS JIAHHBIX CKOPOCTh BbIropaHusi (M) B JIIOOOM pPEXHUME TOPEHUS] MOXKHO BBIYHMCIUTH, HE
MIPOBO/ISI IKCIIEPUMEHTAJIbHBIX UCCIIEA0BaHMUI, IO GpopMyam:

M
m=—, 14
q (14)
Mpv
= , 15
m=— (15)
m = 11,795MvM , (16)
dTg

rne M — 6e3pa3MepHasi CKOPOCTb BBITOPAHHS;

1L —IMHAMHYECKast BA3KOCTh [APOB KUAKOCTH MPH TeMiepatype Kumerus, H - c-m™;

p — IUIOTHOCTH TAPOB JKHAKOCTH TIPH TEMIIEPATyPe KHIIEHHS, KI'M ",

V — KHHEMATHYECKAs BA3KOCTh NIAPOB JKHIKOCTH IPH TEMIEPAaType KHIICHHS, M>-C ', eCIIM BETMIHHA V HE H3BECTHA, TO
ee BBIYHCIISIOT 110 hopMyIie

L5
T

v=335-10"8 (17)

F

My — MONeKyJISIpHAS Macca KUAKOCTH, KT * MOITb

d—=xapakTepHBIii pa3Mep 3epkaia ropsmiell >Kumkoct, M. OmnpenensieTcss Kak KOPEHb KBaIPATHBIN W3 TUIOIIAIA
MOBEPXHOCTH TOPEHUS; €CIIH TUIOIIA/Ib TOPEHHs uMeeT popMy OKpPYIKHOCTH, TO XapaKTepHbIH pa3Mep paBeH ee JUaMeTpy.
IMpu pacuere CKOPOCTH TYPOYIEHTHOTO TOPEHHsE MOKHO mpuHATh = 10 M;

Tx—rTemriepaTypa KuneHus xxuaxoctu, K.

[opsinok pacuera cnenyrouuii.

4.17.1.1. OnpenensitoT pexxuM ropeHust no Bennyrne kpurepus ['amnes Ga, BeraucisiemMoro 1o gpopmysie

Ga=gd’/ V, (18)

rjie § — yCKOPEHHE CBOGOIHOTO HaeHHs, M * ¢ 2.

4.17.1.2. B 3aBUCHMOCTH OT PEXMUMa FOPEHUs BBIYUCIIIOT Oe3pa3MEpHYI0 CKOPOCTh BbIropanust M. [lnist 1aMHUHApHOTO
PEKMMa rOpPEeHUsL:

Ga<3-10°% M= 10,87 AB, (19)



I[J'IH MEPEXOAHOr0 peKUMa ropCHUsA:

ecin 3,10° < Ga < 4,8:10%, to M=ABGa’*, (20)
ecin 4,8:10% <Ga < 3,10", to M= 1,67-10° ABGa”*.  (21)
Jast TypOyJIEHTHOTO pexkrMa ropeHHsI:

Ga > 3-10'%; M=0,114 ABY/Ga , (22)
2
te A=0,570+0,773s; s =~
Min;

Mo— MonexyJisipHas Macca KHUCIopoa, KI - Mob

No — CTEXHMOMETPUIECKUH KO3 (HUIMEHT KUCIOPOJa B PEaKIINU TOPEHHS;

NF—CTEXHOMETPUIECKUH KO3()(DUINCHT KUIKOCTH B PEAKIIMN TOPECHUSL.

[pumeuanue. [pu Ga < 4,8-10% s apoMaTH4yecKux yriaeBoaopogaoB A=1,45 mpu S < 0,9 u A=3,40s—I1,56 npu s >
0,9.

B — Ge3pa3mepHblii TapaMeTp, XapakTepH3yIOIInii ”THTEHCHBHOCTh MacCOIepeHOoca, BEIYUCISIEMBIH 10 (hopMyiie

B (0,232Q /1) —c(Ty - Ty) (23)

H+c (T = Tp)
riae Q — Hu3IIAs TEMIOTa CrOPAHHs KUAKOCTH, KJIK - Kr';
Myn,
r = ———— — 0e3pa3MepHOe 3HaYEHHE MACChl KHCIOpOoJa, HE0O0X0IUMOTO IJIsl CropaHus 1 Kr KHUIKOCTH;
Mgng

¢ — m300apHas TEMIOEMKOCTb NPOAYKTOB FOpeHHus (IPHHIMAETCS PABHOM TEIIOeMKoCTH Bo3ayxa c=1), kllx- kr K™

To— Temneparypa okpyarorieit cpeabl, npuHuMaemas paBHoi 293 K;

H —rennora napooOpazoBaHust )KUIKOCTH IIPH TEMIIEpaType KUIICHNUS, K Jkekr

¢, — cpenHsis n300apHas TIIOEMKOCTb XKHUIKOCTH B HHTepBaje ot To mo T .

4.17.2. Ecnn wW3BEeCTHBI KHMHEMAaTHUYECKas BSI3KOCTh Mapa WM MOJEKYJSIpHas Macca W TeMIleparypa KHICHUS
HCCIENYyeMOM KHAKOCTH, TO CKOPOCTh TYpOYJIEHTHOTO TOPEHMS BBIUHCISIIOT C HCIIOJIb30BAHHEM HKCIIEPUMEHTAIBHBIX
JTAaHHBIX TIO opMyIIe

0,52

m =0,168m, NET (24)

rae M, — SKCHEPHMEHTAJIbHOE 3HAYCHHE CKOPOCTH BBITOPAHHS B NEPEXOJHOM PEKHME TOPESHHS, MOTyYSHHOE 110 MIL.
4.16.2.5.—4.16.3.2, kr-m ™

d; — IuameTp TOpeiiKH, B KOTOPOH MONy4YeHO 3HaYeHue My, M. PekoMeHayeTcst HCIonb30BaTh ropenky auamerpom 30
mMm. Ecmu B ropenke amamerpom 30 MM HaOmrogaeTcsi JAMHHAPHBIA PEXHUM TOPEHHS, CIACAYET MPUMEHSATH TOPEIKY
00JIbIIIEro JUaMeTpa.

OTHOCHUTENBHAS TIOTPENTHOCTD pacyera 1o Gopmysam (16) u (24) ue mpesbimiaer 21 % .

4.17.3. Ecnu He M3BECTHBI KWHEMATHYECKas BS3KOCTh MApPOB WM MOJEKYJSIPHAS Macca M TeMIepaTypa KHIICHHS
HCCIIeTyeMOi )KUIKOCTH, TO OIIEHKY CKOPOCTH BBITOPAHHUS MIPOBOJIAT B CIIEAYIOIIEM TIOPSIIKE.

4.17.3.1. Haxoaar CKOPOCTh BBITOPAHHsSI KUAKOCTH B ropeikax auamerpom 10, 15, 18, 20, 25 u 30 MM cornacHo 1.
4.16.2.5—4.16.3.2. Tlomry4yeHHBIE Pe3yIbTATHl 3aHOCAT B Tab. 14.

Tabmuua 14
Huamerp CxopocTth Pesxxnm ropeHnst 3 mte? m
gdi ,Mc m; dj,
ropenxu d;, | BbITOpaHus (Bu3yansHOE U B
= -2, 1
M m,, kr-m%c HaOoIeHue)

4.17.3.2. Beumcnsiror cpepnee apupmerndeckoe 3HadeHne (Md) 7 A BCeX HMCIBITaHWM, B KOTOPBIX HaOIHOIAIOCh
JaMHUHapHOE TOPEeHHE.

[pumedanue. O6bYHO 3HaueHHs M; di, B yCIOBHAX JAMHHAPHOTO TOPEHHs ONM3KH MO 3HAYEHHWIO HJIM MOHOTOHHO
yOBIBAIOT C YBEJIMUIEHUEM JIUAMETPA FOpeNKH. J{isl MepeXoJHOTO PEXUMa FOPEHHUs XapaKTEPHO BO3pACTaHUE 3HAYEHUH M
di.

4.17.3.3. Pe3ynbraThl MCHBITAHUHA, OTHOCSILIMECS K MEPEXOJHOMY pEXHMY TOpeHus, 3aHocsaT B Tabm. 15 B Buue
dynxumit X = Ig(gd? ), yi=lg (m; dy), xl-z , Xj¥i C TOYHOCTBIO JIO YETBEPTOr0 3HAKA MOCIIE 3aIISTOM.

KOJ’[I/I‘IGCTBO 3KCHepI/IMeHTaJ'IBHBIX TOYCK JOJIDKHO GBITB HC MCHEC Tpex, B HpOTI/IBHOM cnyqae HpOBOIIf{T
JIOTIOJTHUTEIIBHBIC SKCIICPUMEHTHI corytacHo . 4.16.2.5—4.16.3.2 B ropenkax auamerpom 6osee 30 M.

Tabinuua 15

Ne n/nigy xi=1g(ed? ) | yi=lg(m;d) X} it




n n n n n n
2 — p—
Boraucnsior o cronbuam tabm. 15 Y x;, D y;, 2. X;, Y. X;);, W CPEIHHE 3HAUYEHHS X = D .X,/n,y = y;/n
=l i=l =l =l i=l i=l
[JIC 1 — YHUCIO IKCIICPUMEHTATIBHBIX TOYCK, OTHOCAIINXCS K TIEPEXOHOMY PEIKHMY TOPEHHS.
4.17.3.4. Berumcnstot napamerpsl a u b mo hopmynam:

n > n
Y2 Xi -X2 XY,
a=—=t  i=l (25)

n n

inz -XQX;
i=1 i=1

=

n

lez -X2X;
_ =l i=1

b= (26)

n n

DXy - X2
i=1 i=1

4.17.3.5. OnpenensioT KAHEMAaTHYECKyIO BS3KOCTb [TAPOB HCCIeAyeMOi sKimKkocTh (V) B M2+ ¢ 1o opmyite

v =577-10" {[(m d),/ 10°] °}°* (27)

CKOpOCTh BBIFOPAHUS BBIYUCISAIOT 10 Gopmyne (24). OTHOCUTENbHAS TOTPEITHOCTh METO1a OlleHKH 1o mm. 4.17.3.1—
4.17.3.5—mne 6onee 30 % .

4.18. MeTtoJ 9KCIIEpUMEHTAIILHOTO ompeeseHus koadduirenTa 15IM000pa30BaHust TBEPABIX BEIIECTB U MaTepUAIOB

4.18.1. Annapamypa

YcraHoBKa [uist onpeeneHus Kodhduimenta apiMoodpasoBanus (depT. 18) BrirodaeT B ceOst CIeAyIOIUe YIEMEHTBI.

7
o ’ 10

800

800

1 — kamepa cropanus; 2 — aepxaresb 00pasia; 3 — OKHO M3 KBapLEBOTO CTekIa; 4, 7 — KIalmaHbl IPOAYBKH; 5—
NPUEMHUK CBETa;
6 — kamepa n3mepenui; 8 — xBapiieBoe crekio; 9 — ncroynuk csera; 10 — npenoxpanurenpHas memOpana; 11 —
BEHTWIIATOD; 12 — HampaBinstomuii Ko3bIpek; 13 — 3ananbHas ropenka; 14 — Bruaipi;
15 — sexTpoHarpeBarenbHas aHeNb
Yeprt. 18
4.18.1.1. Kamepa cropamus BmectuMocThio 3-10° M°, BbmonHeHHas w3 HepkaBeiouieil cramd. BHyTpeHHss
MOBEPXHOCTh KaMephl TEIJIOU30JIMPOBaHa aCOOCHIIMTOBBIMH ILIMUTAMHM TONIMHOW 20 MM M MOKpBITA aJFOMHUHHEBOM
¢orbroit TomuuHo#i 0,2 MM. B kamepe cropaHusi yCTaHOBIICHBI JJIEKTpOHArpeBaTeNbHAs MAaHENb U Jiep)KaTelb o0pasia.
DneKTpoHarpeBaTeNbHyI0 Mmanens pazmepamu (120x120) MM MOHTHPYIOT HAa BEpXHEH CTEHKEe KaMephl Mmoa yriiom 45° k
TOPU3OHTAIH. DJIEKTPOCIMPAb IaHEeIH H3rOTaBIMBaeTCs U3 npoBosioku Mapku X20H80-H (I'OCT 12766.1) nquamerpom
0,8—1,0 mm.
Hepxatens obpasua pasmepamu (100X100x20) MM Kpemsar Ha ABepLe KaMepbl cropanus. B nepikaresne ycTaHOBICH



BKJIaJbII U3 acOocuianTa pasmepamu (92X92x20) MM, B LEHTPE KOTOPOrO MMEETCsl YriIyOiIeHue A pa3MelleH s J010UKH
¢ oOpasiom (yriry0iaeHue BO BKJIabIIIe JOJDKHO OBITH TAKMM, YTOOBI HarpeBaeMas IOBEPXHOCTh 00paslia HaxoAWIach Ha
paccrosiiuu 60 MM ,0T BJIEKTpOHArpeBaTeIbHON TaHEIH).

Han nmepxarenem o0pa3ua ycTaHOBICHa 3amajbHasi TIa3oBas TIoOpeNka, INpeiCTaBisiiomas coboil TpyOky wu3
HepIKaBeIoIeH CTany BHYTpeHHUM auaMeTpoM 1,5—2,0 mm.

B kamepe cropaHus UMerOTCA BepxHee U HUKHee oTBepcTHsa ceueHueM (30X160) MM, coepuHsIOmME ee ¢ KaMepoin
HU3MEpEHUil.

4.18.1.2. Kamepa m3mepenunit pazmepamu (800x800x800) MM, M3roTOBIECHHAas W3 HEp)KaBEIOIIEH CTalll, MMEET B
BEpXHEH CTEHKE OTBEPCTHUS JUIA BO3BPATHOTO KJIAIIaHA MPOAYBKH, HCTOYHHUKA CBETa M MPEAOXPAHUTEIBHOH MEMOpPaHBI.
Ha GokoBOI#i cTeHKe KaMephl YCTaHOBIICH BEHTHIISATOP C YaCTOTOH BpaIlIeHUs 5 ¢! Ha NepeiHed CTEHKE KaMephbl UMEETCS
JIBEpIIAa C YIUNIOTHEHHEM M3 MATKOH PE3MHBI MO MEpUMETPy. B mHMIIE Kamepbl JOKHBI OBITH OTBEPCTHS AJISI IPHEMHUKA
CBETa M BO3BPATHOI'O KJIallaHa MPOJTyBKH.

4.18.1.3. doromeTrpuuecKkas CUCTEMa, COCTOAIIAS W3 WCTOYHMKAa M INpHEMHHKa cBera. lMcrouHumk cBera (renmid-
HEOHOBBIH Jla3ep MOIIMHOCTBI0 2—5 MBT) KpemsiT Ha BepXHel CTeHKe KaMepbl W3MEpeHUH, MPUeMHUK cBeTa ((oToauon)
pacIiooKeH B THUIIEC KaMepbl. Mexly HICTOYHMKOM CBETa M KaMepoi U3MEPEHUH yCTaHABJIMBAIOT 3alIUTHOE KBAapIEBOE
CTEKJIO, HarpeBaeMoe dJIeKTpocnupaibio 1o Temneparypsl 120—140 °C.

dotomerpuueckas cUcTeMa JODKHA OO0ECHeYMBaTh M3MEPEHHE CBETOBOTO II0TOKa B paboyeM Juamna3oHe
ceetonponyckauus ot 2 1o 90 % ¢ morpemHocThio He 6onee 10 %.

4.18.2. I[loozomosxa 0bpaszyos

4.18.2.1. Insa ucnbrtanuit rotoBat 10—15 oOpasios uccnenyemoro Matepuaina pazmepom (40X40) MM u pakTrdecKon
TommuHOW, HO He Oomee 10 MM (s 0Opas3loB MEHOIUIACTOB MOMyCKaeTcss TommmuHa 10 15 mMm). JlakokpacouHple u
IUICHOYHBIC MTOKPBITHS HCIIBITHIBAIOT HAHECEHHBIMU HA Ty XK€ OCHOBY, KOTOpas IPUHSATA B pealbHON KOHCTpYKIMHU. Ecim
00acTh TPUMEHEHUsI JIAKOB M KPAaCOK HEHW3BECTHA, TO MX HCIBITHIBAIOT HAHECEHHBIMH  HA ATIOMHHHEBYIO (DOJBIY
ToamuHoM 0,2 MM.

4.18.2.2. TloarotoBiieHHBIC 00pa3Ibl MEPE] UCIBITAHUAMU BhIICPKUBAIOT TIpu Temmeparype (20+2) °C He menee 48 ,
3aTeM B3BeUIMBAlOT ¢ norpemHocteio He Oonee 0,01 1. OOpasubl MOKHBI XapaKkTepU30BaTh CPEJHHE CBOWCTBA
HCCIIelyeMOoro MaTepuaia.

4.18.2.3. TIpoBepKy pe:KUMOB pabOTBl YCTAHOBKH IPOBOJST C MOMOIIBIO CTAHAAPTHOTO 00pasla, ONMcaHue KOTOPOro
npuBezieHo B npmwiokenun 9. [pu sToM 3HaueHns ko3 duierta apiMmoodpaszosanus (Dy, ) momKHO OBITE B Mpeienax:

pexxumM tierus (0e3 mHUIHUUpyomero miamenn) Dy, =(360+20) MZKr

PEKEM TOPEHHs (C HHULMAPYIOMMM miaMeHeM) Dy = (120+£8) M kr™.

4.18.3. IIpogedenue ucnvimaruti

4.18.3.1. VcnpiTanue 00pa3oB MPOBOIAT B ABYX PEXKHUMAax: B PEKUME TICHUS U B PEXKUME TOPEHHS C HCIIOIb30BaHUEM
ra30Boi ropenku (ImHa miaMeHu ropenkd 10—15 mm).

4.18.3.2. BKiII0YaIOT JJIEKTPONUTAHUE YCTAHOBKH B TAKOM PEXUME, YTOOBI IIOTHOCTh TEIUIOBOTO MOTOKA, Ma/Ia0IIEro
Ha oOpaser, cocraBmsuia 35 kBrm? KOHTpOonupyOT TUIOTHOCTh TAJAlOIIEro TEIUIOBOTO TIOTOKAa C TOMOIIBIO
TEIUIONpUEeMHHKa THMa ['opJjoHa ¢ morpeiHocTso He boiee 8 %.

4.18.3.3. Bxio4alT HCTOYHMK M IPHEMHHMK CBETa. YCTaHABIMBAIOT HavyajJbHOE 3HAUYEHHE CBETONPOINYCKaHWS,
COOTBETCTBYIOIIEE BEPXHEMY peielly U3MEPEHUI perucTpupyloliero npudopa u npuaumMaemomy 3a 100%.

4.18.3.4. TloaroToBiaeHHBIA 00pa3ell MOMENIAOT B JIOJAOYKY W3 HeprkaBewlneil cranmu. OTKPHIBAIOT JBEPIly KaMepbl
cropaHus 1 0e3 33/IepXKKH yCTaHABJINBAIOT JIOJOYKY C 00pa3IoM B JieprKaTelb, I0CIIE Yero JBEpILy 3aKPBIBAIOT.

4.18.3.5. cnibiTaHne MpeKpamiaoT MNPy JOCTIPKCHHH MUHUMAIIBHOTO 3HAUY€HHSI CBETONPOITY CKaHHS.

B ciyyae, xorja MHHHMMaJbHOE 3HAUYCHHE CBETONPOITYCKAHMS BBIXOJMT 3a Ipelensl pabodero auanasoHa WIH
HaxXOJWTCSI BOJM3HM €ro TPaHUIl, JIOMyCKAeTCs YMEHBIIATh JJIMHY IyTH JIyda cBeTa (PaccTOSHHE MEXIy UCTOYHHKOM H
MIPUEMHHUKOM CBETa) JIMOO0 U3MEHSATH pa3Mepsl 00pasia.

[lpn wcmbITaHUAX B peXUME TICHUS 0Opaslbl HE JOJDKHBI CaMOBOCIUIAMEHSTHCS. B ciydae camoBocIUIaMEeHEHMS
06pasia MoCIeyIOMMe HCIBITAHAS IPOBOAT IIPH YMEHBIICHHOM Ha 5 KBT-M™ 3HAYEHHH IIOTHOCTH TEIUIOBOTO MOTOKA.
[T10THOCTP TEIUIOBOTO MOTOKA CHIDKAIOT JI0 TeX IOp, IOKa He MPEKPaTUTCs CaMOBOCILIAMEHEHHE o0pas3lia BO BpeMms
UCIIBITAHHUSI.

4.18.3.6. Ilo OKOHYaHUM HCIIBITAHUS JIOJOYKY C OCTaTKaMu oOpaslia BHIHUMAIOT M3 KaMepbl Cr,0paHHs. YCTaHOBKY
BEHTWJIMPYIOT B TedeHWe 3—5 MHH, HO He MeHee, 4eM TpeOyercsl [yl JIOCTHXKEHHS MCXOJHOTO 3HAYSHUS
CBETOMNPOIYCKAHUS B KaMEpe U3MEPEHHIl.

[Mpumeuyanne. B cimywae, korgja He JOCTHTaeTcs HadaJlbHOE 3HAUEHHME CBETOINPOITYCKAaHMsS, 3allUTHBIC CTEKJIa
(hoTOMETPHYECKOH CHCTEMBI IIPOTHPAIOT TAMIIOHOM U3 MATKOW TKaHH, CJIETKAa CMOYEHHBIM STHIIOBBIM CIIUPTOM.

4.18.3.7. B xax10M pexuMe UCTBITHIBAIOT 110 NSITh 00pa3uoB. 4.18.4. Oyenxa pezynbmamos

4.18.4.1. Kosdpduument apiMoobpasopanus (DM) B M>Kr™" BHIUHCISIOT 10 GopMyITe

D= Ll In TTO 28)
m min

e V - BMECTHMOCTb KAMEpHI H3MEPEHHUs, M°,

L - mivHa MyTH Jy4ya CBEeTa B 3aILIMJICHHOM cpejie, M;

m - macca obpa3sna, Kr;

To, TMIN — COOTBETCTBEHHO 3HAYEHMS HAYATBHOTO U KOHEYHOTO CBETOMPOITyCKaHus, %.
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1 — croiika; 2 — anekTpuyeckas paaMalMOHHAas MaHeNb; 3 — paMKa JiepkaTesst oopasna; 4 — BBITSDKHOU 30HT; 5
— 3anajnbHasl ropenka
Yepr. 19

4.18.4.2. ]Ina KaXAOTO peXHMMa WCHBITAHUN .OMpeelsioT Kod(pQHIMeHT apIMO0Opa3oBaHUS Kak cpemHee
apru(MeTHIECKOE M0 Pe3yabTaTaM IIATH UCTIBITAHHUH.

3a ko3(hpunneHT ABIMOOOPA30BaHUS HCCIEAYEMOT0  MaTepHana  NPHHUMAIOT OoJbllee 3HaUeHHE KOd(QHICHTa
JIBIMOOOPA30BaHMSA, BBIYUCICHHOE IS ABYX PEKUMOB HCIIBITAHUSL.

4.18.4.3. CXoguMOCTh U BOCIPOHM3BOAMMOCTD METO/IA TIPH TOBEPUTEIHHOM BeposTHOCTH 95 % He HOIDKHA MPEeBHIIIATH
15 %.

4.18.4.4. YcnoBus v pe3ysibTaThl UCIIBITAHUI PETHCTPUPYIOT B IIPOTOKOJIE, (JOpPMa KOTOPOTO MPUBEICHA B IPHIIOKESHUH
1.

4.18.5. Tpebosanus bezonacnocmu.

YcraHoBKy [uist onpeaenenus koddduimenta ApIMooOpa3oBaHus HEOOX0IMMO TIOMENIaTh B BHITSDKHOI mikad. Pabouee
MECTO OIlepaTopa JOJDKHO YIOBJIETBOPATH TpeOoBaHWAM siekrpodesomacHoctn  mo ['OCT 12.1.019 u camurapHo-
rurueandeckuM TpedoBanmsam o 'OCT 12.1.005.

4.19. MeTto/ 5KCIIEpPIMEHTAIBHOTO  OTPEJICIICHNS HHAEKCAa PaclpOCTpaHEHHS TNIaMEHI

4.19.1. Annapamypa

VYcraHOBKA IS ONpPEACNICHHS MHAEKCAa paclpocTpaHeHHs — IulaMeHH  (depT. 19) BkiroyaeT B ceds CleAyIOIIue
JJIEMEHTBI.

4.19.1.1. Dnekrpuyeckasi paaMalMOHHas MaHeb, COCTOANIAs U3 KEPAMHYECKOH TUIMTBI, B Ma3bl KOTOPOIl YJIOXKEHBI
cnupand w3 npoBojoku Mapku X20H80-H. Ilapamerpsr cnmpaneit (auamerp, Immar HaMOTKH, 3JEKTPHYECKOE
COIPOTUBIJICHHE) [OJDKHBI OBITh TAaKUMH, YTOOBI INPH PABHOMEPHOM pAaCHpeleNieHHH CIUpaJieil 10 IMOBEPXHOCTH
KEepaMHUeCKOH IUIUTHl CyMMapHasi notpedisieMasl MOIIHOCTh He mpeBbimaia 8 kBr. Kepamuueckas ruimTa 3akpersieHa B
TEIUIOAIEKTPON30JMPOBAHHOM KOpITyCe, HWMEIOIIEM OTBEpCTUSl Ul KpEIUIGHHs K CTOWKe NpHOopa W  KOJOAKY
MOJIKJIIOYEHHST DJICKTPUUECKOTO MUTaHUs. J{Jsi yBENMYEHHS] MOIIHOCTH WH(PAKPaCHOTO H3NIYyYEHUS M YMEHbILIECHHUS
BJIMSTHUS IOTOKOB BO3JlyXa Mepe]l KepaMU4eCcKO! IUITMTON YCTaHOBJIEHA CETKA M3 KAPOIPOYHOH CTaNH.

4.19.1.2. [lepxartenb oOpa3sia, COCTOSIINN W3 MOJCTaBKH M paMKH. PaMKy 3aKpeIuifioT Ha MOJACTAaBKE TaK, YTOOBI
IUIOCKOCTh 00paslia MaTepralia, yCTaHOBJIEHHOTO B HEH, Oblma HakjIoHeHa noj yriioM 30° OT BepTHKalmu B CTOPOHY
panuanoHHOH nanenu. Jlepkarens o0pasna yCTaHAaBIMBAIOT Tak, YTOOBI pacCTOSHUE OT Kpasi 00pasna, OrpaHMYEHHOTO
PaMKOI, 10 CEeTKM paJMallMOHHOM naHesn cocTaBisuio 70 MM.

BokoBas mOBEpXHOCTh PAMKH UMEET KOHTPOJbHBIE AeNieHus uepe3 kKaxapie (30+1) MM, MpoHyMepOBaHHBIE OT HYJIEBOTO
JI0 IEBSITOTO.

4.19.1.3. BorrsokHO#M 30HT pasmepamu (360x360x700) MM, yCTaHOBICHHBIM Haja AepkaTeneM o0pasia, CIYXKHT s
cOopa 1 yaaneHus MpoyKTOB TOPEHHSI.

4.19.1.4. TepmoaneKTpUUeCKUi mpeodpa3oBatesib auaMerpoM 3iektpomoB 0,5 MM is 3amepa TeMmmeparypsl
MPOJYKTOB TOPEHHUS B ICHTPE CEYCHUsI CY)KEHHOI YaCTH BBITSDKHOTO 30HTA.

4.19.1.5. 3ananbHas ropeinka, yCTaHOBJICHHAs Mepell paJMallMOHHON MaHeNblo TaKUM 00pa3oM, 4TOOBl pacCcTOSHUE OT
TpyOKH TOpENKH, HaXOJLIEHCs HAIPOTUB CEPEIUHBI HYJIEBOTO y4acTKa, JO HOBEPXHOCTH HCIIBITBIBAEMOTO oOpasna
coctaBmsuio (8+1) MM, a OCHM NATH OTBEPCTHH OBUIM OPHUEHTHPOBAHBI 10 HOPMalM K IOBEPXHOCTH oOpasma. [lis
CTaOMIIM3aLUH 3aIaJIBHOTO TJIAMEHH TOpeIka MMEET OJHOCIIOMHBIN YeX0J N3 METAJUINIECKON CETKH.

B nonoxeHun “KOHTPOJIL” TOPENIKY BBIBOJAT 3a Kpail paMKH.

4.19.1.6. biok nuTaHus, COCTOAMIMI N3 IBYX PETYJSTOPOB HANPSDKEHMS! ¢ MAKCUMAJIbHBIM TOKOM Harpy3ku HE MEHee
20 A u perynupyemMbIM BBIXOAHBIM HanpspkeHueM ot 0 no 240 B.

4.19.1.7. CexkyHaoMep C MOTPELIHOCTBIO0 u3Mepenust He oosee 1 c. 4.19.2. Iloocomoexa k ucnvimanusim

4.19.2.1. Jlns ucubITaHUid TOTOBAT 5 00pa3ioB uccienyemMoro Marepuana jaiauHo (320+£2) mwm, mupunoit (140£2) mm,
(bakTryeckoi TonuHOM, HO He Oojee 20 MM. OTmenoyYHbIe M OOJHUIIOBOYHBIE MATEPUAlIbl, & TAKXKE JIAKOKPACOYHBIC U
IUICHOYHBIC TTOKPBITHS UCTIBITHIBAIOT HAHECEHHBIMH Ha TY K€ OCHOBY, KOTOPasi MPHHATA B PEAIbHON KOHCTPYKIIUH.

4.19.2.2. O06pa3ubl KOHAWIHOHUPYIOT B Ja0OpPaTOPHBIX yCAOBHAX HEe MeHee 48 u. OHHM JOJDKHBI XapaKTepPH30BaTh
CpeZIHUE CBOMCTBA MCCIIEyEMOTI0 MaTepHasa.

4.19.2.3. PerynupyroT pacxoj rasa 4epe3 3alaJbHyI0 'a30BYIO0 T'OPEJIKY TakHMM 00pa3oM, YTOOBI BBICOTA SI3BIYKOB



amenu cocrasisuia (11+2) mm. Iocine yero 3amanbHyI0 TOpeKy BHIKIIOYAIOT M NEPEBOAAT B MIOJI0KEHHE “KOHTPOJIB” .

4.19.2.4. YcraHaBIMBAIOT Nepe/l paJlallioOHHON MaHes b0 B pabouee MOJIOKEHUE JIepKaTellb 00pasiia ¢ 3aKperIeHHoH
acOOLIEMEHTHOH IUTUTOH, B IEPBOM KOHTPOJIEHOM OTBEPCTHUH KOTOPOM HAXOJUTCSl AATYUK TEIUIOBOTO MOTOKA.

4.19.2.5. HarpeBaroT paiManMoHHYIO MaHe b, 00ECeYrnBasi IUIOTHOCTb TEIJIOBOTO IIOTOKA B CTALIMOHAPHOM PEXHUME
JUISL TIEPBOH KOHTPO/IbHO ToukH (32 £3) kBT'M 2. [II0THOCTb TEMIOBOTO HOTOKA KOHTPOIHPYIOT AaTIYHKOM THIa [op1oHa
C MOTPEIIHOCTHIO He Oosee +8 %.

ITpumeuyanne. CUUTAOT, YTO pajWallMOHHAs ITAHENb BBIINIA HA CTAI[MOHAPHBIA PEXHMM, €CIIM MOKa3aHWA NaTIHKa
TETJIOBOTO TIOTOKA JOCTUTAIOT 3aJaHHON BETMYHHBI M OCTAIOTCSI HEM3MEHHBIMU B TeueHHE 15 MuH.

4.19.2.6. IlepecTaHOBKOW OaT4MKa B CIEHYIOMINE KOHTPOJIEHBIE OTBEPCTHS acOOIEMEHTHOH IUIMTHI PErHCTPHPYIOT
npoduiIb Magamero TEMIOBOro MOTOKa BJOMNb MTOBEPXHOCTH 0Opasmna. Bo BTOpoi n TpeThel TOUYKaX OH JOJDKEH OBITH
paBeH cootBercTBeHHO (20 £3) 1 (12,0£1,5) kBr-m™

4.19.2.7. Tlo OKOHYaHMHU 3aMEPOB YPOBHEH TEIUIOBBIX IIOTOKOB JaTYMK CHUMAIOT M MPUCTYNAIOT K ONpPENEIICHUIO
TermIoBoro koadduirenra ycranoBku (), XapaKTepH3yIOIEro KOJINYEeCTBO TEIlIa, HOABOJAUMOr0 K MOBEPXHOCTH 00pa3ia
B €IMHMI]y BPEMEHHM M HEOOXOIMMOTO JUISl IOBBILICHWS TEeMIepaTypbl JIbIMOBBIX ra3oB Ha 1 °C. Jlns sToro mepen
acOOLIEMEHTHOW IJINTON yCTaHABJIMBAIOT HIEIEBYIO KAIMOPOBOYHYIO Ia30BYI0 ropeiky. IlepeBomsaT B pabouee MoJIOKEHUE
U BKJIIOYAIOT 3alajibHYI0 ra30BYIO TOPEJKY, perucTpupys uepes 15 muH ropenus remneparypy (1) B BBITSDKHOM 30HTE.
3areM 3a)KUTalOT MIETEBYI0 KATHOPOBOYHYIO TOPEIIKY, PEryIupys mojady rasa ¢ pacxogom (0,030+0,001) et Yepes 10
MUH FOPEHHUS PETUCTPUPYIOT TeMepatypy (1) B BBITSDKHOM 30HTE.

TenmoBoit K03 PUIHEHT YCTaHOBKH ([3) BEIUHCISIOT TT0 hopMyIIe

B= _Q (29)
t =t

re ( — yJAelibHas TeIJIoTa CrOpaHus rasa, KK

Q — pacxoj ra3a 3amanbHOM TOPEIKH, 1.

B kagectBe TemnoBoro ko3¢ ¢UIMEHTa YCTAaHOBKHM NPHUHUMAIOT CpefHee apu(METHUECKOe pe3yJbTaToB IIATH
KaIMOPOBOYHBIX MCIIBITAHHUH.

4.19.2.8. [IpoBepky pexuMOB pabOTHI YCTAaHOBKH MPOBOJAT C IMMOMOIIBIO CTAHAAPTHOTO 00pasla, ONMMCcaHUue KOTOPOTO
npuBeneHo B npmioxernu 10. MHaeke pacmpocTpaHeHus IIIaMEHH CTaHAapTHOTO 00pasia JonKeH ObITh 18,4+1,5.

4.19.3. IIpogedenue ucnvimaruti

4.19.3.1. Ilepen mnpoBeAeHHEM KaXIOTO HCHBITAHUS KOHTPOJHUPYIOT IUIOTHOCTh TEIUIOBOTO MOTOKa B IEPBOH
KOHTPOJbHOM Touke 1o mi. 4.19.2.3—4.19.2.5.

4.19.3.2. TloaroToBieHHbIH K HCIBITAHUSAM OOpasell Marepuala yCTaHaBIMBAIOT B JIepXKarellb U Ha IOBEPXHOCTD
obpasiia HaHOCAT pUCKH ¢ maroM (30+ 1) mm.

[Mpumeyanue. Martepuans! TommuHONH MeHee 10 MM HCHIBITBIBAIOT C MOJUIOKKOW U3 aCOOLEMEHTHOW TUIMTHI pa3MepaMu
(320x140x10) mMm.

4.19.3.3. 3axuraroT 3amajibHyIO TOPENKY U MEPEBOMIAT €€ B pabodee MOJI0KECHUE.

4.19.3.4. 3ameHAOT nepXatelb 00pasla, HCIONB3YeMBIH I KOHTPOJNS TEIUIOBBIX ITIOTOKOB, Ha JEpKaTelb C
HCCIIeIyeMBIM 00pa3iioM 3a Bpems He Ooree 30 c.

4.19.3.5. McnplTaHue AIUTCS 0 MOMEHTa MPEKpPAaIleHHs PAacHpOCTpaHEHHs IUIAMEHH N0 HOBepXHOCTH oOpasua. B
MIPOLIECCEe UCIIBITAHUS OTIPEEIISIOT:

BpeMsi OT HavyaJia UCTIBITaHMsI 10 MOMEHTA ITPOXOXKICHHSI POHTOM ILUIAMEHH HYJIEBOH OTMETKH TO, C;

BpeMsi MPOXOK/IeHHS (PPOHTOM ITAMEHH I-I'0 y4acTKa noBepxHoctu obpasua (i =1,2, ... 9) 15, c;

paccrosiaue |, Ha KOTOpOe pacnpocTpaHuiIcs GPOHT MTAMEHH, MM;

MaKCHMaJIbHYIO TEMIIEPATYPY JABIMOBBIX Ta30B tmay, °C;

BpeMsi OT HayaJla UCTIBITAaHUA A0 JOCTHKEHHUS MaKCHUMalIbHOM TEMIEPATYPHI Ty, C.

4.19.4. Oyenxa pezyromamos

4.19.4.1. Tns kax10ro 00pasia BEUUCISIOT HHIEKC pacnpocTpanenus miamenu (1) mo ¢popmyre

0,5
O ()t — 7o)+ 0,213 (30)
Tg i=1 Tj

rae 0,0115 — pasmepHbrii ko3ddumment, Br;

0,2 — pasMepHBIit K03(hHIHenT, MM .

CpenHee apupMeTHYecKoe 3HAYCHUE HHJICKCA S WCIBITAHHBIX OOpa3lOB NMPUHHMAIOT 33 HHICKC PacHpOCTPaHEHUS
IUTaMEHH UCCIICAYEeMOT0 MaTepHaIa.

4.19.4.2. CXonuMOCTh U BOCIPOHM3BOJMMOCTE METOJIA IIPH JTOBEPUTEIHHOHN BeposTHOCTH 95 % HE JOIDKHA MPEBHIIIATH
25 %.

4.19.4.3. YcioBus ¥ pe3yiabTaThl UCTIBITAHUH PETUCTPUPYIOT B IIPOTOKOJIE, (hopMa KOTOPOTO MPUBEACHA B IPUIIOKECHUU
1.

4.19.5. Tpebosanus bezonacnocmu

Bo BpeMsl HCHOBITaHHI MaTepPHaIOB M TAPHUPOBKH YCTAHOBKH CJCAYEeT BKIIOYATh NPUHYIUTCIBHYIO BEHTHIIAIIHIO
TOMEIIIEH ST, TIPH TOM CKOPOCTh BO3YIIHOTO MOTOKA He JoimkHA ObiTh Gomee 0,35 m-c~'. PaGouee mecto omeparopa
JIOJDKHO ~ yIIOBJICTBOPSITh TpeOoBaHusM snekrpodesomacHoct mo ['OCT 12.1.019 u caHWTapHO-TUTHEHHYECKUM
tpeboBanusam mo 'OCT 12.1.005.

4.20. MeToa OKCIEPUMEHTAIBHOTO OINpEeNieHNus] MOKa3aTeds TOKCHYHOCTH TPOAYKTOB TOPEHHS MOJIUMEPHBIX
MaTepHUaoB

4.20.1. Annapamypa

YcraHoBKa JUIs ONpeieNieHus ToKasaresist TOKCuIHOCTH (dept. 20) BKIFoUaeT B ceOs ClIeIyOIIHe SIEMEHTHI.
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1 — kamepa cropanusi; 2 — nepkatesb o0pasia; 3 — AJIeKTpOHArpeBaTeIbHbIA U3lTy4aTelb: 4 — 3aciIoHKH; 5, 18 —
NepexojHbIe pyKaBa, 6 — cralMoHapHas CeKIHs SKCIIO3UI[MOHHOM KaMepbl;  — JBeplia NpeiKaMepbl; 8 — MOABHKHAs
CeKIIMs IKCMO3UIMOHHON Kamepbl; 9, 15 — mrynepsr; 10 — tepmomerp; 11 — kieTka Ju1s TOJONBITHBIX XKHUBOTHBIX; 12 —
npeakamepa: 13 — npenoxpanutesnbHas MemOpana; 14 — BenTuisitop; 16 — pesnHoBast npokiaaka; 17 — kianan
MPOJTyBKU

Yepr. 20

4.20.1.1. Kamepa cropanms BMecTHMOCThIO 3-10° M°, coeimHEHHAs ¢ DKCIIO3HIMOHHONW KAMEpOil IepexOIHBIMM
pyKaBaMu, BHIIIOJIHEHA W3 JIMCTOBOH Hepxkaperomieil cramu TommuHoH (2,0+0,1) MM. BHYTpeHHSS MOBEpXHOCTh KaMephl
CropaHusl H30JMpOBaHa acOOLEMEHTHBIMH IumMTaMu ToimmHod 20 MM. B Kamepe ycTaHOBIIEH 3KpaHMPOBaHHBIN
AJIeKTpOHArpeBaTeNbHBIA HM3ydyarenb pasmepamu (120x120) MM u gepskatens obOpasma pasmepamu (120x120x25) mwm.
Wznyuatens mpencrasiseT co0Oil HarpeBaTeNIbHYIO CIHMpalib, Pa3MENIEHHYI0 B TpyOKax M3 KBapLEBOTO CTEKJIa M
PACIIOJIOKEHHYIO Iepe]] CTaJIbHBIM TOJIMPOBAHHBIM OTpa’kaTeleM C BOASHBIM oxJjaxaeHueM. OH 3aKpeIlUIeH Ha BEepXHeH
CTeHKE KaMepbl 1moj yriioM 45° k ropuzoHTanu. Crnupais u3nydareis conpotusienueM (22,0+0,1) Om usrorosneHa u3
npososiokr Mapku X20H80-H (I'OCT 12766.1) auamerpom (0,9+0,1) MM. DIeKTpONUTAHHE HU3TyYaTeNsl PETYIUPYIOT C
MOMOLIBIO TpaHC(HOPMAaTOpa U KOHTPOJIHUPYIOT MO TIOKa3aHUSIM BOJILTMETpPA C MOrPeIHOCThI0 He Ooee 0,5 B.

Hepxxarens oOpas3ma BBINOIHEH B BHIAE METAUIHYECKOW pPaMKH, B KOTOPOW 3aKperuieH acOOIEeMEHTHBIH ITOIJOH.
[Monmon mMeeT yriyOneHue Ui pa3MemieHrsT BKIAIbIIA ¢ o0pa3noM Martepuana. HarpeBaemast moBepxHOCTh 00pasna u
TIOBEPXHOCTH JJIEKTPOHATPEBATEIBHOTO M3ITydaTells Mapajie]bHbl, pACCTOSTHUE MEX/1y HUMHU paBHO 60 MM.

Ha ©oxoBoli cTeHKe Kamephl CrOpaHUs MMEETCSl OKHO M3 KBaplEBOTO CTEKJa Ul HaOIIoJeHus 3a o0pasloM INpH
UCTIBITAaHHSAX.

Ha BbIXO/Ie M3 KaMepsl CropaHus pa3MelleHbl 3aCJIOHKH BEPXHETr0 M HIDKHEro NepeXoHbIX PyKaBoB. J[imMHa BepXHETo
pykaBa 250 MM, HmxHero — 180 MM, nmpoxoxHble cedeHHMss pykaBoB cooTBeTcTBeHHO (160X40) mm u (160X30) mm.
BHyTpeHHsIs1 TOBEpXHOCTh BEPXHETO NEPEXOHOTO PyKaBa TAKXKe OOJINIIOBaHa acOOIIEMEHTHBIMH TUTUTAMH.

4.20.1.2. DKCIO3UIMOHHAS KaMepa, COCTOSINASA M3 CTAI[MOHAPHOW M IMOIBUXHOM cexiuil. [1o mepuMeTpy cTarioHapHON
CEKI[MM MMEETCsI T1a3 IS Ha[yBHON PE3MHOBOM NPOKIAIKH C pabo4ynM maBieHueM He MeHee 6 MIla. B BepxHeil yacTu
KaMephl HAXOJMTCS JeTHIPEXIIOMACTHBII BEHTHIATOP MepeMeInnBanus quamerpom 150 MM ¢ wactoroii Bpamenns 5 ¢ . Ha
OOKOBOH CTEHKE YCTaHOBIEH KJamaH TMpoayBKH. Ha TopueBod CTeHKE TIOABMIKHOW CEKIUU 3aKperlIeHBI
IIpeJoXpaHuTeNbHAs MeMOpaHa, IpeaAKaMepa, MITYIEePs! Ui MOJKITIOYSHISI Ta30aHAIN3aTOPOB, TEPMOMETP IS H3MEPEHHUS
TeMIepaTyphl B HIDKHEH JacTu Kamepsl. [lepeMernenne mOABIKHON CEKIHH MO3BOJISET H3MEHITh 00bEM 3KCIIO3UIIOHHON
kameps! ot 0,1 10 0,2 M.

4.20.1.3. TIpeaxamepa o6semom 0,015 M3, 060py0BaHHAS HAPYKHOM U BHYTPEHHEHT IBEPLAMH U CMOTPOBBIM OKHOM.

4.20.1.4. Bonooxnaxaaemslit natunk tuna I'opmrona @OA-013 u peructpupyrommii npubop tuna A 565—001—06 ¢
nuanazoHoM usmepenuit or 0 mo 100 MB s KOHTpOJSI IUIOTHOCTH TEIUIOBOTO MOTOKA. [lorpemHocTs HM3MepeHHs

-
-




IUIOTHOCTH TEIUIOBOTO MOTOKA HE I0JDKHA OBITH Ooiiee £8 %o.

4.20.1.5. [Ins HenpepbhIBHOIO KOHTPOJISL COCTaBa  I'a30BO3IYIIHOM cCpelbl B SKCIO3UIMOHHOW KaMmepe HCIOIb3YIOT
razoananuzaTopsl okcuna yriepona (TMAM-5M c auanasoHom usmepenuit or 0 1o 1 %, nomycTUMON MOrpEeNIHOCTHIO
+2%), nuokcuna yriuepona (T'MAM-5M ¢ nuanazonom m3mepennid ot 0 1o 5 %, momyctumoii  morpemHocThio +2 %) u
kuciopoaa (MH 5130—1 ¢ nuanazonom u3mepenuii ot 0 1o 21 %, nomycTumMoi nmorpemHocTso £2 %).

4.20.1.6. Tepmometp nabopaTopHsIil Jr000ro Thmna ¢ auanazoHoM m3MepeHudd or 0 mo 100°C, ¢ morpemHocTbio He
6onee 1 °C.

4.20.2. I[Toozomoska K ucnulmaHusam

4.20.2.1. TIpu HaymaiKe yCTAaHOBKH CIEYET ONPEACIHTh apaMeTphl HAIIPsDKEHHS Ha CITHPAIN 3JIEKTPOHATPEBATEIILHOTO
M3ITydaTens, Py KOTOPBIX 00ECIeYNBAIOTCS 3aJaHHBIE YPOBHH IUIOTHOCTH TEILUIOBOTO MOTOKA. 11 M3MEPEHUS BETMIMHEI
TIA/IAOIIETO TEIUIOBOTO MOTOKA BomooxaxaaeMblil gatank @OA-013 3akpermsroT Ha HEHTPAIFHOM YYacTKe JepKaTems
oOpasua. M3mMepenust NpoBOAST NMPU TePMETU3UPOBAHHON SKCIIO3UIIMOHHON KaMepe M OTKPBITHIX 3aCJIOHKaX MEePEXOIHBIX
pykaBoB. Ilo pe3ympraTaM u3MepeHHil CTposAT rpaduK 3aBHCHMOCTH IUIOTHOCTH MAJAIOIIEro TemoBoro motoka (Q) ot
HAaIpsDKEHUS Ha CITUPAIU AJIEKTPOHArPeBaTEIbHOTO H3JTydaTels.

4.20.2.2. Tlo BemuuMHE IUIOTHOCTH TEIUIOBOTO IOTOKA OMPEACISIFOT 3HAYCHHE TEMIEpaTypbl HCHBITAHUS (tyeq),
COOTBETCTBYIOIIEE TEMIIEpaType HarpeBacMoil MOBEPXHOCTH KOHTPOJIBHOTO (Heroprouero) obpasua u3 acooremenra. J{is
ornpezeneHus t,., NCIONIB3YIOT IaHHbIE, TPUBE/ICHHBIE B Ta0. 16.

Tabmuma 16

Q,, xBrm” [10,0 [13,5 [18,0 [23,0 [28,0 [32,5 [38,0 [44,0 [52,5 [65,0
tyem °C 300 |[350 |400 |450 |500 |550 |600 (650 (700 |750

4.20.2.3. YcTaHOBKY ClelyeT CYUTaTh TOTOBOH K MCHBITAHUSM MaTepUaoB, €CIIM IIPH KOHTPOJIBHON IPOBEpPKE:

3HAYEHMs IUIOTHOCTH TAJAIOIIEro TEIUIOBOTO ITOTOKA COOTBETCTBYIOT YCTAHOBJICHHBIM 3HAUCHHSIM HANPsDKCHHS Ha
CHHPATH 3JIEKTPOHATPEBATEILHOTO H3TydaTeIs;

Bbixoa CO B YCIIOBHSIX TEPMOOKHUCIHUTEILHOTO PA3JIOKECHHUS MOPOLIKOBOH 11emurono3bl (Gpakuus 0,25—0,75) maccoit
2,5 r npu Temeparype ucnbitanns 450 °C (IUTOTHOCTH MaJAONIEro TEMIOBOro moToka 23 kB-M?) cocrasmser (200+4)
MIT ",

koHueHrpanus CO B 9KCIO3UIIMOHHON Kamepe 3a BpeMs BblnepkuBanus 30 MUH cHIDKaercst He Oosiee uem Ha 5 % ot
MepBOHAYAILHOTO YPOBHSL.

4.20.2.4. JIna ucnisitanuii rotoBsat He MeHee 10 oOpasiios pasmepom (40x40) MM (akTHUECKOM TOJIIMHBI, HO HE Gojee
10 mm. O6pasibl KOHIUIIMOHUPYIOT B JTJAOOPATOPHBIX YCIOBHAX HE MeHee 48 U M 3aTeM B3BCUIMBAIOT C MOTPEITHOCTHIO HE
6onee 0,1 r. OHM JOIKHBI XapaKTEPU30BaTh CPEAHNE CBOHCTBA MCCIIETYEMOTI0 MaTepHaa.

4.20.2.5. IlpeaBapuTenbHO 00pa3ipl KaXXJOro Mareprasa IOJBEpraloT BO3JEHCTBHIO TEIUIOBBIX IOTOKOB Pa3NYHOMN
IUIOTHOCTH, 0OECIIEYMBAIOIINX B KaXKAOM ITOCIIEYIOIIEM OIBITE MMOBBIIICHNE TEMIIEPATyphl UCIbITaHus oOpasna Ha 50 °C.
IIpn 3TOM HaxoAAT 3HAYEHHE TEMIEPATyphl HCHBITAaHWA MaTepHala B PEKUME TEPMOOKHCIUTEIHLHOTO pAa3JIOKCHHUS
(Tienust). OHO oikHO ObITh Ha 50°C HIDKE TeMIlepaTypsl, IpH KOTOPOil HaOmoaeTcst caMOBOCIIIIAaMEHEHHE 00pas3Iia.

4.20.3. IIpogedenue ucnvimaruti

4.20.3.1. Marepuaibl HUCHBITBIBAIOT B OJHOM M3 JIBYX PEKHMOB — TEPMOOKHCIUTEIBHOTO PAa3JIOKEeHUs WIH
IUIAMEHHOT'O TOPEHHsI, & UIMEHHO B PEXHME, CIIOCOOCTBYIOIIEM BBIJICNICHHIO 00JIee TOKCHYHBIX CMeceil JIETy4HX BEIEeCTB.
PexxuM miaMeHHOTo ropeHust odecrieunBaercsi npu temrepartype ucnbitanus 750 °C (IIOTHOCTh MaJIAI0IIEro TEIIOBOTO
motoka 65 KBT~M'2). Kpureprem BbIOOpa peskrMa OCHOBHBIX UCIIBITAHUN CIIY)KUT HAHOOJIBIIIEE YUCIIO JICTATbHBIX HCXOI0B
B CPaBHHMBAEMBIX I'PYIINAxX MOJOMBITHBIX JXHUBOTHBIX.

4.20.3.2. Ilpu mpoBeneHNN OCHOBHBIX HCIIBITAHWI B YCTaHOBJIEHHOM DPEXHME HaXOIAT DAl 3HAUYCHUH 3aBUCHMOCTH
TOKCHYECKOTO JIEHCTBUS IPOAYKTOB TOPEHUsI OT BEJMYMHBI OTHOLICHHS Macchl oOpasuna K oO0beMy ycTaHOBKH. Jlis
MOJTY4SHHs] TOKCHUECKHUX 3P (PEeKTOB HIKE U BbIe YpoBHA 50 % seTanbHOCTH H3MEHSIOT 00beM 3KCHO3UIIMOHHON KaMephl
TIPU TTOCTOSTHHBIX pa3Mepax 00pa3loB MaTepHasoB.

[Mpumeuanue. Ilpu onpeneneHnn TOKCHYECKOro 3ddekra yUUTHIBAIOT THOENb KUBOTHBIX, HACTYIMBIIYIO BO BpEMs
HKCIIO3HIINHY, a TAK)KE B TEUCHHE rocieayromux 14 cyr.

4.20.3.3. 3aTpaBKy KHBOTHBIX ITPOBOJASAT CTATUYECKHM CHOCOOOM. B Ka)IOM OIIbITE HCHOJB3YIOT He MeHee 8 OemnbIx
Mbimei maccoi (20£2) r. [IpomgomkuTeIbHOCT SKcno3unuu coctapisieT 30 muH. Temmeparypa Bo3ayxa B MpeaKaMepe 3a
BpeMsi 9KCIO3UIMHU He o/bkHA npesbimaTh 30 °C, a KOHIEHTpalus KHCIopoaa JohkHa ObTh MeHee 16 % 00.

[Mpumeyanue. B OTHenpHBIX ciiydasx MO TPeOOBAHMIO 3aKa3dMKa BPEMsl JKCIIO3UIUU MOXKET ObITh HW3MEHEHO B
npezaenax 5—60 MuH.

4.20.3.4. TlpepycMaTpuBalOT CIEAYIOIUIA MHOPSIOK TMPOBEACHHs HCIbITaHUs. HarHeraroT BO3JAyX B HaJyBHYIO
npoknanky g0 agasieHus 0,6 Mlla, nmpoBepsioT 3a3eMieHHE YCTaHOBKH, HMCIIPaBHOCTb NPUOOPOB M 00OpyHOBaHWS,
3¢ PeKkTUBHOCT, BeHTWIIIMU. [lomaloT Bomy U OXJAXACHHS M3JIydarells, II0CIE€ 4Yero BKIIOYAIOT €ro Ha
COOTBETCTBYIOIIEEe HAPsDKEHHE. 3aCTIOHKH MEPEXOJHbIX PyKaBOB, KilallaH NPOyBKH, JBEpIa KaMephl CrOPaHus HaX0IATCs
B MOJIOXKEHUU “3aKPBITO”.

B3Bemennslii oOpasen; MaTepuana IIOMEIIAIOT, a NPH HEOOXOIMMOCTH 3aKpEIUITIOT BO BKJIAJBIINE, HMEIOIEM
KOMHATHYIO TeMreparypy. KieTky ¢ >KHBOTHBIMHU YCTaHaBIIMBAIOT B Ipe/IKaMepe, HapY KHYIO IBEPIly KOTOPOH 3aKpBIBAIOT.

C MoMeHTa BBIXOJa OJICKTPOHArPEBATENILHOTO M3JydaTels Ha CTAOWIM3HPOBAHHBIA pexuM (4epe3 3 MHH IOcie
BKIIFOUCHHMS) OTKPBIBAIOT 3aCIOHKH IIEPEXOIHBIX PYKAaBOB M IBEPIy KaMmepbl cropanus. Bxmagsim ¢ oOpasmom 6e3
3a7Iep’KKHU IOMEIIAIOT B P KaTeb 00pasia, MocjIe Yero ABEpIly KaMephl CrOpaHus ObICTPO 3aKphIBalOT. OTMEYalOT BpeMs
Havasa 9KCIIO3UIINH XKHUBOTHBIX B TOKCHUYECKOH cpezie.



ITo nmoctmxkeHun MakcuMmanbHbIX 3HaueHMM KoHIeHTpauuun CO u CO, B SKCHO3MLUOHHOW KaMepe 3aCIOHKU
NIepEXOJHBIX PYKaBOB 3aKpbIBatoT. CHUMAIOT HAaNpsDKEHHE C HarpeBaTeIbHOTO dJIEMEHTa U3ny4ares. BriovaoT Ha 2 MUH
BEHTWJISATOP NEpEMEIINBAHHSI.

[To wcreueHnn BpeMEHM HKCIIO3MLIMH XMBOTHBIX OTKPHIBAIOT KJIANaH IPOJYBKH, 3aCIIOHKH INEPEXOIHBIX PYKaBOB U
HapyXXHYI0 JIBeplly HpeaKaMepbl. YCTaHOBKY BeHTWIHpYIOT He MeHee 10 muH. Perucrpupyror umcno moruOmmx u
BBDKHMBIINX XMBOTHBIX.

ITpumeuanue. B ciydae omnpeneneHus mokasaTesl TOKCHIHOCTH IMPOAYKTOB TOPEHUS MPU YCIOBHUHM KPAaTKOBPEMEHHOM
(5—20 wMuH) DSKCHO3WIMH 3aTPaBKy >JKHBOTHBIX HAYMHAIOT C MOMCHTA MOCTIDKCHHS MAKCHMAJbHBIX 3HAYCHHUI
koHneHTpaiuu CO u CO, HO He mo3AHee YeM depe3 15 MIH nociie pa3noxXeHns o0pasia.

4.20.3.5. B 3aBHCHMOCTH OT cOcTaBa MaTepHajia IpW aHAIN3e MPOAYKTOB TOPEHHS OIPENEINAIOT KONINYEeCTBEHHBII
BBIXOJ OKCHZA yTIIepoa, ANOKCHA YIIepoaa, IHaHNCTOTO BOJOPOA, OKCHIOB a30Ta, allbJICTHUIO0B U IPYrux BemecTs. st
OLICHKHM BKJIaJa OKCHJa YIJiepoja B TOKCHUECKHH S(PQEKT H3MEpSIOT coJepikaHue KapOOKCHUIreMOrjioOWHa B KPOBH
TIOJIOTIBITHBIX KHBOTHBIX.

4.20.3.6. Ecin Macca oOpasua npuHSTBIX pasMepoB (40x40) MM He mO3BOJIAET NONXYYUTH 3(P(PEKTHI MEHBIIE WIN
Gonbiie  ypoBHs JietanbHOCTH 50 %, nomyckaeTcs yMEHBIINTH pa3Mepsl o0pasia Wi yBeaunduts ux 10 (80x80) MM n
TonuuHy 10 20 MM.

4.20.4. Oyenxa pezynomamos

4.20.4.1. Tlomy4ueHHBIHN ps 3HAYEHUH 3aBUCHMOCTH JICTAIFHOCTH OT OTHOCHUTEIIFHOW MAacchl MaTepHalla UCIIONB3YIOT
Wl pacyera nokasarens tokemaHoctd Hep , B r'M°. PacueT mpOBOMAT C  MOMOIIBIO TPOOHT-aHAIN3A HIIH APYTHX

CI0CO00B pacyera CPEAHUX CMEPTEIBHBIX /103 M KOHIIEHTPALHH.

4.20.4.2. Tlpu HEOOXOOMMOCTH ONPEACIHTh  KIACCH(HUKAIMOHHBIC MMapaMeTphbl I APYTHX 3HAYCHHH BpeMeHHU
9KCTIO3UINH UX BBIYHCIISAIOT 10 (hopMyIie

CL,,CO
HCL50 I pp— (31)
gCO

rae CLspCO—cpemnsis cMepTelIbHAs KOHIEHTPAIHS OKCHIA yIIEPOa B MI*M , KOTOPYIO BBIYHCISIOT 10 yPABHEHHIO
Clso= 4502 + 222927 (T — BpeMsi SKCMO3UIINYU B MHH);

gCO — yposensb BoiAeneHus CO mpu CropaHHH YCIOBHO “3TAJIOHHBIX” MaTCPUAJIOB: JIS YPE3BHIYAWHO OIMACHBIX —
onbie 360 Mrr, BhicokoomacHbx 120—360 mrr™, ymepennoonacHbx 40—120 mrr, mamoomacHbix — 10 40 mrrl,

4.20.4.3. Ecnm snavenns Hep, , momydeHHOe B pesyibTaTe HCIBITAHMS MaTepHana, ONM3KO K TPAHHYHOMY 3HAYCHHIO

JIBYX KJIACCOB, TO IIPU OTPEJEJICHUH CTEIIEHH OMIACHOCTH MaTepualia IPHHUMAIOT BO BHUMAHHE PEKUM HCIIBITAaHHS, BPEMS
pasnoxeHus o0pasia, JaHHbIE O COCTaBe MPOAYKTOB FOPEHHS, CBEACHHS O TOKCHYHOCTH OOHAPYKEHHBIX COETMHEHHH.

4.20.4.4. Tlpu coxepxaHHKM KapOOKCHIeMOrJIOOMHA B KPOBHU IIOJOMNBITHBIX KMBOTHBIX 50 % u Gonee cyuraror, 4To
TOKCcHYecKUi 3P ekt MpoayKToB ropeHus 00ycllaBINBaeTCsl B OCHOBHOM JICHCTBHEM OKCHJIA YIIIEpO/a.

4.20.4.5. CxoamMocCTh MeTOa IIPH JOBEPHUTENIBEHOW BeposTHOCcTH 95 % He HomKHA MpeBHIIaTh 1Mo Berxoay CO (Mr-r'l)
15 %.

4.20.4.6. Bocmipou3BOIUMOCTh METO/Ia TIPH JOBEPUTEIbHOH BeposTHOCTH 95% He morpkHa mpeBhmaTh 1o Bexoxy CO
(mr-TY) 25%.

4.20.4.7. YcnoBus ¥ pe3ylibTaThl UCIIBITAHUI PErUCTPUPYIOT B MIPOTOKOJIE, (JOpMa KOTOPOTO MPUBEIEHA B IIPHIIOKEHUH
1.

4.20.5. Tpebosanus bezonacnocmu

[TomemieHne, B KOTOPOM IPOBOAAT HMCIBITAHUS MO ONPEAEICHUI0 TOKCUYHOCTH HPOJYKTOB TOPEHHUS, NOJDKHO OBITH
000py/IOBaHO NPUTOYHOBBITSDKHOM BEHTHJsILMeH. Pabodee MecTo omeparopa JOJIKHO YIOBJIETBOPATh TPeOOBaHMAM
anexTpobezonacHocty o 'OCT 12.1.019 u canurapHo-rurueHndeckum tpedoBanusm no OCT 12.1.005.

4.21. MeTox 5KCIEpUMEHTAILHOTO OIPEAEICHIs MUHIMAILHOH (iierMaTn3upyoneld KOHIeHTpanuy ¢iermaru3aropa
1 MUHMMAJILHOTO B3PBIBOOIIACHOTOCOIEP)KAaHMS KMCIOPO/Ia B Ta30- M MAPOBO3AYIIHBIX CMECSX

4.21.1. Annapamypa

OmpeneneHne MHHUMaJbHOW  QuierMaTnsupyomen KOHLEHTpalMu  (QierMaru3aropa W MHUHUMAJIBHOTO
B3PBIBOOIIACHOTO COJIEPKaHMs KUCIIOPO/Ia B ra30- M MapOBO3AYIIHON CMECH OCYIIECTBISIOT Ha YCTAHOBKE, OTIMCAHHOH B II.
4.10.1.

4.21.2. I[Ipogedenue ucnvimanutl

WcnpiTanust TPOBOIAT MO MeTony, uajoxeHHomy B 1. 4.10.2. 4.21.2.1. B BakyyMHUpOBaHHBIH PEaKIMOHHBIA COCY.l
MOCJIE/IOBATENIFHO TOAAIOT 10 MaplUaibHBIM JaBJICHUSIM HCCIeIyeMOe BEeUIECTBO U 3aJaHHBIN (iermMaTru3aTop, a 3arem
MOJIAI0T BO3/YX /IO BRIPABHUBAHUS JIABIICHUS B PEAKIIHOHHOM COCYZIe C aTMOC(HEPHBIM.

4.21.2.2. VI3MeHsst COEepIKaHUE UCCIIEAYSMOrO BEIIECTBA B CMECH NMPH HEU3MEHHOM KOHICHTPAIXHU (IIerMaTu3aropa,
HaXOJISIT KOHIEHTPAIIMOHHbIE MPEEbl PACHPOCTPAHEHUS TUIAMEHH 10 CMECH.

4.21.2.3. 3arem yBenuumBaloT Ha 2 % copepkaHme dQuermarusaropa B CMECH M CHOBAa HaXOIST TPEIeiIbl
pacIpocTpaHeHus IUIAMEHH.

4.21.2.4. TlpoBoas aHAJIOTHMYHbBIE HCIIBITAHUS, HAXOJAT TaKoe COAepKaHue (UierMaTH3aTtopa B CMecH, IIPH KOTOPOM
HIDKHHH H BEpXHHMH NpeJiesl paclpoCTPaHeH!s IIIAMEHH CXOIATCS Ha rpaduke B OJHY TOUKY (¢ (d4ept. 21). Mcneitanue
CMECH, COOTBETCTBYIOIIEH MO COCTAaBY TOUKE (g OBTOPSIOT HE MEHEE TPEX Pa3.
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Konyenmpayus ¢hneemamuzamopa 6 cmecu, % 06.

Yepr. 21
4.21.3. Onenxa pezynomamos
4.213.1. Copepxanue (uermaTuszaropa,

COOTBCTCTBYIOIICEC  TOYKC

P

NPUHUMAKOT

(rerMaTU3UpyYIOITYI0 KOHLICHTPAUIO JaHHOTO (hiermaTtu3aTopa Uit HCCIeAyeMOro BelecTBa.
4.21.3.2. MuHMMaIbHOE B3PBIBOOIIACHOE COACPIKAHNE KUCIopoaa (Qp, ) B % 00. BBIUCILIOT 110 (popmyte

Po, =2.09-107(100— ¢y )(100 -}y ) (32)

rie ¢y — MHHMMajbHas (rerMaTusupyronlas KoHueHTpauus guermatnsaropa, % o6.;

(p'HZO — cofiepIKaHue BOJSTHOTO napa B Bozayxe (% 00.), Berumcisiemoe 1o Gopmyne (9).

3a

P

MUHUMAJIbHYIO

4.21.3.3. CxoauMocCTh MeTo/ja IPU JOBepUTENbHONW BeposTHocTh 95 % He noymkHa npesbimath 0,2 % 06.
4.21.3.4. Bocripon3BoANMOCTb METO/Ia IPU JOBepUTENbHOU BepositHocTH 95 % He noskua npesbimats 0,6 % o00.
4.21.3.5. YcnoBus 1 pe3ybTaThl HCIBITAaHUI PErHCTPUPYIOT B IPOTOKOIIE, (hopMa KOTOPOTo IPHUBE/ICHA B MIPUIIOKECHUN

4.21.4. Tpebosanus bezonacnocmu
PabGouee MecTo omeparopa NOJKHO YIOBJICTBOPSATH
caHuTapHO-rUrueHndecknM TpedoBanusm mo OCT 12.1.005.

TpeboBaHusM aneetpodeszomacHoctd mo ['OCT 12.1.019 wu

ITPUJIO’KEHHE 1

Pexomendyemoe

[TPOTOKOJIbI OIPEJEJEHUI TTIOKA3ATEJIEN ITOXAPOB3PHIBOOITACHOCTHU BEILIECTB U

MATEPUAJIOB

MMPOTOKOJI

OKCIICPUMCHTAJIbHOTO OIIPEACIICHUSA I'PYHIIBI HETOPHOIUX MAaTEPUATIOB

Haumenosanue, ¢uzuKo-
XUMHUYECKHE CBOMCTBA WJIN YKa3aHHE
HT/] na marepan

Jlata
YcnoBus B MOMEIIEHUHN:
Temneparypa, °C
atMocdepHoe naBieHne, klla
OTHOCHTENbHAS BIAXHOCTb, %0

XapaKTepHUCTHKa H3MEPHUTEIBHBIX IPHOOPOB

Homep |Temnepatypa B|At;, |Temmeparypa [At;, |Temnepatypa |At,,
obpasua |neun, °C °C |Ha °C  |BHyTpH °C
TUTst TIOBEPXHOCTH o6pa3iia, °C
UCIIBITA o6pasa, °C
HUS

Haua |Makc |Kkome MakC |KOHEYHa MakC |KOHEYHa

Bpems |Macca Ioteps
camocTo |obpa3ua , T (Maccsl
SITEJIEHO oOpa3ia,
ro %
rOpeHHst
obpasa,
c

oo |mocn



JbHA |MMaJj |4yHas uMad |4 ts con uMan |4 te won WCIIBI €
A1 bHAA [t won bHas bHas TaHU |MUCIIbI
tf, Makc ts, Makc tc, Makc ! TaHHu
A
tf, CpelH = ; ts, CcpenH = ; tc, CpelH = ;
IIpumeuanue
BriBog,

®damunus oneparopa

HammenoBanwne nabopatopun

Jlata

IMPOTOKOJI
JKCHEPUMEHTANBHOTO ONPENEICHUS IPYIIBI TPYTHOTOPIOYUX U TOPIOYHX
TBEPABIX BEILECTB U MATEPUAIIOB

VYcnoBus B IOMEILEHUU:
TeMieparypa, °C

atMocdepHoe aaBicHue, klla
OTHOCHUTEIIbHAS BJIAXKHOCTH, %0

XapakTepuCcTHKa U3MEPUTEIHLHBIX IPHOOPOB

HaumenoBanue,

(PU3UKO-XUMUYECKHUE

BCIICCTBA

Ha MaTepHrail

coCTaB

n

CBOICTBa

ninu ykazanue HT/JL

Homep |Temmnepatypa|MaxkcumansHas | Bpemst Macca obpasua, r [[Toreps
o0pasia |peaknMoHHO |TeMIIepaTypa  |IJOCTHXKEHH |10 nocae  |Macchl
JUIst i Kamepsl 10|ra3000pa3HbIX s UCTIBITA |MCTBITAa [00pasiy
UCTIBITa |BBEIEHUS MIPOAYKTOB MaKCUMAaJIb | HUS HUS a, %
HUS obpasma, °C  |ropenus, °C HOU
TeMmIepary
pHL, C
IIpumeuanue
BrisBog
®amMunus oneparopa
HanmenoBanue nabopatopuu
I[MPOTOKOJI

OIIpe/IeICHUsI TeMIIEPaTyphl BCIBILIKH KHUIKOCTEH B 3aKPHITOM THIJIE
(yxazaTe MapKy mprOopa 1 criocod HarpeBaHus;
Jonyckaercs mpuMensaTh npudop I[IBHDI, npudop o TY 38110207 u
aHAJIOTUYHBIE)

Jlata

VcnoBus B IIOMCIICHHUH:

Temneparypa, °C
aTMocepHoe naBnenue, klla

HaI/IMeHOBaHI/Ie, COCTaB H (I)I/I3I/IKO'

XHMUYECKHE CBOMCTBA I/ICCJIGJIyeMOﬁ
KHUJIKOCTH

OTHOCHUTCJIbHAsA BJIA)KHOCTD, %

Howmep

|CKOpOCTB |TeMnepaTy |Pe3yanaT |TeMnepaTy |Oco6eHHoc




oOpasma  [uIsI|HarpeBaHU |pa WCTBITAHAA |pa TH

HUCIIBITAHUA 06pa3ua, HUCIIBITAHHA, | HA BCIIBIIIKH, |HUCIIBITAHUA

°C-mun" °C BCIBIIKY  [°C

toen = thn, cpenn + 0127(101!3 - p):

BriBog,
damunus oneparopa
HaumenoBanue 1abopatopun

ITPOTOKOJI
OIIpe/IeNICHUsI TEMITEPATYPBI BCIBILIKH M BOCIDIAMEHEHUS JKUAKOCTEH B
OTKPBITOM THIJIC
(yka3ate MapKy mpuOOpa U crioco0 HarpeBaHMs)

Jara HanmenoBanue, coctaB u (usnko-
VYcnoBUs B IOMEILEHUU: XMMHUYECKHE CBOWCTBA HCCIEAYEMOU
Temneparypa, °C JKUJKOCTH

atMocdepHoe aaBicHue, klla
OTHOCHUTEIIbHAS BJIAXKHOCTB, %0

Howmep Ckopocts |Temnepary |Pesymprar |Temmepaty |OcobGeHHOC
oOpasma Ui |HarpeBaHUS |pa WCTIBITAHUSA |pa TH
WCTIBITAHUS oOpasma,  |WcHbeITaHUS, |HA BCITBIIIIKK  |UCTIBITAHUS
°C-MuH™ °C BCITBIIIKY  |(BOCIIAMEH
(BocnnameH |enus), °C
€HHE)

thn(Bocrm) = thn (BOcIu) cpeaH + 0127 (101:3 - p):

BriBog,
damunus oneparopa
HammenoBanwne nabopatopun

MMPOTOKOJI
OTIpeZIeTIeHHsI TeMITepaTyphl BOCIUIAMEHEHHUS (CaMOBOCIIIIAMEHEHUSI WITH
TJIEHUs) TBEP/IBIX BELIECTB U MATEPUANIOB

Jlata HaumenoBanue, CcoCTaB u
VY cI10BHS B IOMEIIEHHUH: (DHU3UKO-XMMUYECKHEe  CBOWMCTBA
Temneparypa, °C BeliecTBa WM ykaszanue HTJL
atMocdepHoe naBieHne, klla Ha MaTepuai

OTHOCHUTCJIbHAA BJIAXKHOCTbD, %

XapaKTepI/ICTI/IKa HU3MEPUTCIIbHBIX HpI/I60p0B

Howmep oOpasma| Temnepatypa Pesynprar OcobeHHOCTH
JUISL UCTIBITAHUS ucnbitanus, C WCIBITaHUS WCIBITaHUS




BriBog
®damunus oneparopa
HammenoBanune nabopaTopun

IMTPOTOKOJI
OIPEJEIICHUS TEMIIEPATypPhl CAMOBOCILIAMEHEHM S Fa30B U KUIKOCTEH

Jlata

VY cII0BHS B IOMEIIEHUH:
Temneparypa, °C
aTMocgepHoe nasnerue, klla
OTHOCHTENbHAsI BIaXXHOCTh, %0

HamvenoBanne, coctaB U (pu3uKo-
XUMHUYECKHE CBOMCTBA HCCIEAYEMOU
JKHIKOCTH

XapaKkTepHUCTHKa U3MEPHUTEIbHBIX IPHOOPOB

Homep |KommuectBo |[Temmeparypa konbsl,|Temmeparty |Ilepuon |Pesynst
npoObl  |BelecTBa B|°C pa WHIOYKI] |aT
BEIIeCT |mpobe, oM’ (r) WUCTIBITAHUS, | MU, C HCTIBITA
Ba °C HUSA
BEpX |cepenuH |Hu3
a
[Ipumeuanue
BriBog
®amunus oneparopa
HanmenoBanue naboparopuu
IMTPOTOKOJI

oTpeJieNieHUs] KOHIICHTPAIIMOHHBIX MPENIETIOB PacpoCTpaHeHHs TIIaMEHI
IO Ta30- ¥ MAPOBO3YITHBIM CMECSM
Hara

Haspanme u coctaB BCHICCTBA, TEMIIEpATypa KHUIICHHUS W [JaBJICHUC
HACBIIICHHOTI'O I1apa Mpyu TeMIIepaType HCIBITaHUH

PacyeTrHOE 3HaYeHHME KOHLEHTPALMOHHBIX INPEJENOB: @y = % 006.,
Py % 00.
Howm [atmo |Temne |OtHocu |O6mm |[TapumansHoe |Konnenrpamm | Pesynbsrar
ep |cdep |paTypa |TenpHasg|ee  |daBICHHUE o HCTIBITAHUS
WCH |HO€ |WCIBIT |BJIAYKHO |/IaBJI |KOMIIOHEHTOB |KOMITOHEHTOB |Ha
pITA |JaBJI |aHUH, |CTb €HHUe |cMecH, MM PT.|cMecH, % 00. |BociiaMeH
HMA |eHue, [°C BO3IYX CT. CHHUC
a
MM.D , % cMec
T.CT u,
MM.p
T.CT.
112 |3 14|5(1 |2 (3 |4|5




[Ipumeuanue

BriBog: ¢, = R
®amunus oneparopa
HaumenoBanue 1abopatopuu

IMPOTOKOJI
OTpeNeIeHUs] HUKHETO KOHIIEHTPAI[HOHHOTO TIpefiena paclpoCTpaHeHUs
IUTAMEHH, MAaKCHMAJIbHOTO JAaBJICHUS B3PbIBA, MAKCUMAIBHOM CKOPOCTH
HapacTaHMs JaBJICHHS], MUHIMAJILHOTO B3PBIBOONIACHOTO COAEPKAHUS
KHCJIOPOAa 1 MUHUMAJIBHON (hIIerMaTH3NpYONed KOHIICHTPAny

(hermaruzatopa
Jlata HamvmenoBanne, coctaB U (pu3muKo-
VYcaoBus B TOMEIICHUU: XUMHUUYECKHE CBOMCTBaA
Temneparypa, °C HCCIIEAYEeMOT0 BelIleCcTBa

atMocdepHoe aaBicHue, klla
OTHOCHUTEIIbHAS BJIAXKHOCTH, %0

BMecTuMOCTE  peaknmMOHHOTO —cocCyAa BMECTUMOCTh
pecuBepa

XapakTepuCcTHKa U3MEPUTEIHLHBIX IPHOOPOB

Howmep Copnepxanne |Macca |Konuenrpanus |dasnen |CkopocTh
obpasia Kuciopona u|oOpasia, |BemecTBa B|ue HapacTaHus
IS ra30BO3AYIIHO T PEaxIMOHHOM |B3pBIBA, |IaBJICHUS,
ucnbITanus i cmecu, % 00. cocyne, rv®  |xIla MIla-c*
IIpumeuanue
BriBox: ¢, = D waxe = ; (dp /1) e =
¢o, = » O =

damunms oneparopa
HanmenoBanue nabopatopuu

[MPOTOKOJI
OIpeNeNICHNs] TEMIIEPATYPHBIX MIPEAEIIOB PACIPOCTPAHEHNS NIAMEHH T10
MapOBO3/yIIHBIM CMECIM

Jlata HanmeHnoBanme, coctaB u (HHU3UKO-
VciioBuUS B HOMEIIEHHH: XUMHUYECKHE CBOMCTBa
Temneparypa, °C HCCIIEAYEeMOTO BeIIIeCTBa

atMocdepHoe naBieHne, klla
OTHOCHTEIIbHAS BIIAXKHOCTH, %0

XapaKTepI/ICTI/IKa HU3MEPUTCIIbHBIX HpI/I60p0B

PacuerHoe 3HaueHME TEMIICPATYPHBIX ITPEACIIOB:

Howmep Temneparypa, °C MomHocTb
obpasma WCTOYHHUKA

Ocobennoctu
HCIIBITAHHUS

Pesynbrat
WCTIBITaHMS




IS 3a)KATaHKs, |Ha
HUCIIBITAHUS | KUIKONH apoBOH mJIx BOCILIaMEH
(hazbr ¢azsr CHIe

— (t BOCILI + tOTKa3 )1 + (t BOCILI + tOTKaS )2 + (t BOCILI + tOTKa3 )3

t

H> "B

6

BeiBog: t, = .=

damunus oneparopa

HaumenoBanue nabopatopuu

IMPOTOKOJI
ONPENENICHUS YCIOBUH TEIJIOBOIO CAMOBO3TOPaHUs TBEPBIX BELIECTB U
MaTepHajoB

Jlata HaumenoBanue, coctaB u (pu3HKO-
VYcnoBus B NOMELIEHUU: XUMUYECKUE CBOMCTBa
Temneparypa, °C HCCIIEAYEeMOT0 BelIleCTBa
atMocdepHoe naBnenue, klla
OTHOCHUTEIIbHAS BIAXKHOCTH, %0

XapakTeprucTruka H3MEpUTEIHHBIX IPUOOPOB
Homep |Pasmep |VYnenbna|llokazanus Temnep |Bpems |IIpomomx
oOpasma |obpasma (s TEPMOJJIEKTpUYEC |aTypa  |AO UTENBHOCT
JUTSt (o MOBEPXH |KUX HCIIBITa |CaMOBO3 [b
HCHBITA |pa3Mepy [OCTh npeoOpazoBatelieH |Hus, °C |TOpaHUs |UCHBITaHU
HUS KOpP3HHO |00pas3iia, , 4 st

YKH), Mt
MM
1 2
[Ipumeuanue

YPaBHCHI/IFI, BbIPpAXKAIOIIUEC YyCJIOBUS TCIIJIOBOI'O CaMOBO3IrOpaHUs:

lgt. =

Vgt =

damunns orneparopa,
HanmenoBanue naboparopuu

Jlata

ITPOTOKOJI
OHpeHCHCHHH MI/IHHM&J’IBHOﬁ 3Hepr1/m 3AKUTraHus HBIHQBOS}IyLHHBIX
cMmecei

HanmeHnoBanme, coctaB u (QHU3UKO-

VYcinoBust B NOMEIIEHUU:
Temneparypa, °C
aTMocepHoe naBnenue, klla
OTHOCHTEJbHAs BIaXHOCTh, %

XapaKTepHUCTHKa H3MEPHUTEIBHBIX IPHOOPOB

XUMHUYCCKUC CBOICTBa
uccieyemoro BCIICCTBa

JlanHBIE O (PAKIUOHHOM COCTaBE
obpasma




Howmep|Hanp |Pacrosta [Pa3zp |Hanpsoxern [Emxo |Uncno  [Yucmo  |DHepru
UCIIBIT |SDKEH |Hhe SITHBI | € Ha[CTh |MCKPOB |BOCIUIAM (s
aHWs |We Ha|Mexnmy |H KOHJICHCATO |KOHJ |BIX CHEHHH |HCKPOB
BUOp |pacmbin |mpom |pe, kKB eHcar [paspsio |m oro
aTope |UTeNleM |eXyT opa, (BN paspsna
,B |[u ok |, o , MJIK
3MEKTPO (MM
namu h,
MM
U |Y,
[Ipumeuanue
Breog: W=

damunus oneparopa
HanmenoBanue nabopatopuu

IMTPOTOKOJI
OTpe/ieIeHUs] KUCIOPOTHOTO HHIEKCa
Jara HaumenoBanue matepuana
VYcioBHs B TOMEIIEHUH: Bun, pasmepsl U OpHEHTAIUA
Temieparypa, °C obpasma

aTMoc(epHoe naBnenue, klla
OTHOCHTENbHAs BIaXXHOCTh, %

BapmuanT 3axxuranus (A wiu b)
Kongunuonuposanue: 6e3, 23, 23/50
3Hauenus: d = KU = ;0=

1. Onpenenenne KOHUEHTpAIMU KUcIopoaa Juis napsl cumBosioB X u 0 B
HHTepBaJe KoHIeHTpanuu He 6oxee 1 % (o m. 4.14.3.15).

Konnentpanus xucnoposa,
% 00.

Bpewms ropenus, ¢

JlnuHa cropesiueit yacTy,
MM

Cumsoutsl 0 uinu X

Konnenrpanus kucnopona cumBona 0 anst mapel = (c oroit
BEJTMYMHBI HAYMHAIOT YacTh 2).

2. OnpeaeneHI/Ie 3HAYCHU KUCIOPOAHOI'O MHACKCA.

3unayenue d=0,2 % ITo mm. 4.14.3.16—4.14.3.18 Ck

Konnenrpanus O, %

Bpewms ropenus, ¢

Cumsoutsl 0 nian X

3. TIposepka 3nauenus d (cormacuo m. 4.14.4.3).

ITocnenuue 6 Konnentpanus kucnopona, %
Pe3yJILTaTOB V, [K1 |Vi-KHU [(V; - KN




2
3
4
5
n=6
5 0}s
o= (V,-KI)" /(n-1) | .
4. [Ipumeuanne
®damunus oneparopa
HammenoBanune nabopatopun
IMTPOTOKOJI
OTIpeJIeTICHUs] CHOCOOHOCTH B3PBIBATHCS U TOPETH NTPH B3aUMOJICHCTBHH C
BOJIO#, KUCIOPOJOM BO3/yXa U IPYTUMH BEIIECTBAMHU
Jara HanmenoBanue, coctaB u (usnko-

VYcnoBus B IOMELICHUH:
TeMieparypa, °C
aTMocepHoe naBnenue, klla
OTHOCHTENbHAs BIaXXHOCTh, %0

XHMUYECKHE CBOMCTBA HCCIICAYCMbIX
BCIICCTB

XapaKkTepUCTHKa U3MEPHUTEIbHBIX IPHOOPOB

Howmep Komuuecteo  |Temmepary |IIpomomxut|Pesynsrar |OcobeHHOC
oOpasua Juisd [uccieryeMoro |pa €IbHOCTh  |HCIBITAaHUS |TH
HUCIBITAHUA |BCUICCTBA B |UCIIbITAaHWA, (MCIIBITAHUA, HUCIIbITAHUA
oOpasiie, r|°C q
(em)
BrisBog
damuus oreparopa
HaunmenoBanue nabopatopuu
IMTPOTOKOJI

OTIpeieNeHUs] HOPMaJIbHOW CKOPOCTH PacIpOCTPaHEHHS TIaMEeHH,
MaKCHMAaJIbHOTO IaBJICHHUS B3pBIBAa 1 MAaKCUMAJIbHON CKOPOCTH HapacTaHUs
JIaBJICHUS B3pBIBA ra30- 1 MapOBO3IYIIHON cMecH

Jlata

VYcinoBust B NOMEIIEHUU:
Temneparypa, °C
aTMocepHoe naBnenue, klla
OTHOCHTEIIbHAs BIAXKHOCTH, %0

HaI/IMeHOBaHI/Ie, COCTaB H (1)I/I3I/IKO'
XHMUYECKUE CBOMCTBA HCCIICAYECMBbIX
BCIICCTB

BMECTHMOCTb PEaKIIMOHHOTO COCY/Ia, IM°
Crioco0 puUTOTOBJICHHUS TOPIOYEH cMecH
XapaKTepHUCTHKa H3MEPHUTEIBHBIX IPHOOPOB

Konnenrpa |Bpems PaBHOMepHOCT |DHeprus JmrensHo |OcobeHHoC
st TE€PMOCTATH |b HarpeBa|UCKpOBOrO |CTb TH
TOPIOYEro B(pOBaHMA, |pEaKIMOHHOTO |pas3psja, UCKPOBOTO |HCHBITAHUS
B pEaKly|MHH cocyna, K Mk paspsiia, Mc




OHHOM

cocyme, %
00. (MM pT.
CT.)

T, [T, |Ts

OcoOeHHOCTH ITPOBECHNUS pacyera

Tun npumensiemoit 9BM

Metoa onTUMHU3ALMT

HasBanue nporpamMmbl U paMuiTust IporpaMMHCTa
TouHOCTb pacuera (ogUHApHAas, TBOWHAs)

PesymbraTtel pacueToB Ui KaXIOW CEpUH HCIBITAHUH OQOPMIISIOT, B

BHJIE€ OTHEIBHOM TaOIUIBI.
XapakTepUCTHKH CEPUU HCIIBITAHUIA:

5
HavaspHOe nasienwue Pi-10°, ITa =

ucxonHas remmneparypa 7, K=

KOHIICHTpAIUs TOPIOYETro ¢r, % 00. =

OTHOCHTEJIFHOE MaKCHMAIIbHOE JIaBJIeHHE B3pbIBa, [1.=
(momuepkHUTE: pacyer, IKCIep.)
MOKa3aTelb aTiadaThl HCXOAHON CMECH Yy, =

I10Ka3aTciib aZ[I/Ia6aTLI TIPOAYKTOB ITOPCHUA Yy =

Homep Pesynbrarsl PesynbTatel pacuera |CpenHee 3HaueHue B
HCHBbITaHUA | SKCIEPUMCHTA cepuun HUCIBITAHUN
B C€pUU

p10°, [t,mc  [s;tAs,; |e+Ae [$°+ AsS,
Ila

g%+ Ae®

IlenecooOpa3Ho K MPOTOKOJy Mpuiarate rpauk  3aBUCHMOCTH
MaKCHMAaJIbHOTO JIaBJICHUS B3PhIBA U MAaKCHMALHOW CKOPOCTH HapacTaHUS
JABJICHUS OT KOHIICHTPAIIMU WCCIIETyeMOrO BEIIeCTBa B TOPIOYEH CMeEcH ¢
yKa3zaHHEM HadaJbHOTO JABJICHUS M TEMIIEPATYpPhl U 3HAYCHUH STUX BEIHYUH

B KaXX1OM HUCIIBITAHUHU.

damunus oneparopa

HaunmenoBanue nabopatopuu

IMPOTOKOJI
OTIpe/IeNeHUs] CKOPOCTH BBITOPAHHUS )KUIKOCTEH.
Jara HaunmenoBanue, cocrtaB u ¢Qusnko-
VYcinoBust B NOMEIIEHUU: XHUMHMYECKHE CBOICTBA HCCIEAyeMOIl
Temneparypa, °C JKUJKOCTH

aTMocepHoe naBnenue, klla

OTHOCHUTCJIbHAA BJIA)KHOCTD, %

I'panynpoBouHsIii k03¢ uIneHT ycraHoBKH R =

XapaKTepHUCTHKa H3MEPHUTEIBHBIX TIPHOOPOB

Homep |duamerp |Ilokazanus peructpu|MaccoBas
UCTBITa |TOPUIIKH, |pYyIOIIEro mpubopa, |CKOPOCTh

Cpennee
3HAYCHUE

XapaxT
ep "



HUs MM MM BBITOPAHUS | CKOPOCTHU peXUM
mi, krm 2t BBITOpaHHUs  |TOPEHUs
Al At m, krm? ¢t

[Ipumeuanue

damunus oneparopa

HaumenoBanue 1abopatopuu

IMPOTOKOJI
onpeaeneHus ko3 GUIeHTa THIMOOOPa30BaHHUS

Jlata HaunmenoBanue, CcoCTaB u
VY cII0BHS B IOMEIIEHUH: (hM3MKO-XMMHUYECKHEe  CBOICTBa
TeMmriieparypa, °C HCCIIEyEMOI0 BELIECTBA  WIH

aTMoc(epHoe naBnenue, klla

OTHOCHUTCJIbHAA BJIA)KHOCTD, %

YKa3aHue

HTJA =na wMarepuan

PaSMepI)I 1 BHCHIHUC MMPU3HAKU UCTIBITBIBAEMBIX o6pa3u013

Pexum Howmep Macca |Cseromponyckanue, % |Koaddunuent
WcIbITaHu# [0Opasua nysi|oOpasia, JIBIMOOOpa30BaHU
UCTIBITAaHUH |KT S JUIA  KaXJOTo
oOpasa,
mZkrt
HavdaJlbHOE |KOHEYHOE
[Ipumeuanue
BrisBog
damunus oneparopa
HaunmenoBanue nabopatopuu
IMTPOTOKOJI

Jlata

OTIpe/ieNeH s MHIEKCa PacIpOCTPAaHEHHUS TIIaMEHN

VcinoBus B IIOMCIICHU U

Temrieparypa, °C
atmocepHoe naBnenue, Klla

Hanmenosanue,
yKa3zaHUe

HT]

COoCTaB

nim

Ha MaTtepual

OTHOCHUTCJIbHAA BJIA)KHOCTD, %

3HaveHHe TeII0BOro Ko3(h(UIreHTa yCTaHOBKY 3 =

Howm

ep
obpasin
a g
HUCIIBITA
HUHI

Pasm [ Temnepary |Bpewms, ¢ Jmuna
epel |pa MIPOXOXKICHHUS JIOCTIDKE | 00ropeB
obpa |IBIMOBBIX |(pPOHTOM IUIAMEHH |- |HHSA hero
313, |ra3os, °C  |TO y4acTka MakKCHUM |ydYacTKa
MM aJpHON |00Opasia,
TeMIepa | MM
TYpbI
0|1| |13]|4|5|6|7|8 |9 |xeiMoBEI
X razoB

Wnunexc
pacmpoc
TpaHEHU
a
[IJIAMEHH
TSt
KaXKJI0r0
obpasma




[Ipumeuanue
BriBog

®damunus oneparopa
HaumenoBanue nabopaTopuu

IMPOTOKOJI
OIPCACIICHUS MOKAa3aTCJid TOKCUYHOCTHU IMPOAYKTOB T'OPCHUA
TMOJMMCPHBIX MaTCpUaAIOB

Jlata
VY cII0BHS B IOMEIIEHUH:
TeMiieparypa, °C
aTMocgepHoe naBneHue, klla
OTHOCHUTEJIbHAS BIAXKHOCTh, %0

HammeHnoBanme, cocTaB WU
ykazanue HTJI Ha matepuan

PaSMepI)I 1 BHCHIHUC MMPU3HAKU UCIIBITBIBAEMbBIX o6pa3u03

Temnep |B IToteps |Maccos |IIpomon |Ilapamerp
aTypa |pasJioxe |Macchl, T [ast JOJIsl |KHUTEJIbH | TOKCUYHOCTH
Homep |ucobita |HUS JIETY4YHUX |OCTh Hepo Maccosas
o6pasua [nus, °C |(ropeHus BEIIECTB | IKCIIO3H 3" |mons
)obpasua , % 105071 M- KapOoKcHre
, MUH JKHUBOTH MOrJI00MHA
BIX, MUH , %
[Ipumeuanue
BriBog,
damunus oneparopa
HaunmenoBanue naboparopuu
IMTPOTOKOJI

oTpezieTIeH!sI MUHUMAaJIbHOH (IerMaTH3npyronield KOHIEHTPauu
¢urermaTr3aTopa ¥ MUHUMAJIEHOTO B3PBIBOOIIACHOTO COJEP)KAHMS KHCIOpOoia
B Ta30- ¥ TAPOBO3IYLIHBIX CMECIX

Jara HanmenoBanme, coctaB u ¢Qusnko-
VYcnoBust B HOMEIIEHUU: XUMHYECKHE cBolicTBa
Temneparypa, °C HCCIIEAYEeMOTO BeIIIeCTBa
aTMoc¢epHoe aaBieHue, klla
OTHOCHTEIIbHAs BIAXKHOCTH, %0
PacueTHOe 3HaueHNE KOHLIEHTPAIMOHHBIX PEEIOB
Homep |Ocrarounoe |Ilapumansueie  |Konuenrpauus |Pesyns [Konuentpa
npoObl |#aBieHNe B|IaBICHUS KOMITIOHEHTOB  |TaT LIMOHHBIE
BEIIECT | pEaKIHOHHO |KOMIIOHEHTOB cMecH, UCIIBITA |TIpEIeITbl
Ba M  cocyne,|cMecd, MM pT.|% 006. HUS HA |pacmpocTpa
MM PT.CT. CT. HEeHHUS
Belle | rer |Bo3x |Bemr |¢ier|Bo3a |Bocuia |ruiaMeHH 110
CTBO |MaT |yX |€CTB |MaT |yX |MEHEHH |cMmecH, %




H3aT o Hu3ar e 00.
op op

[Ipumeuanue

Bemoa: ¢4=; 9o, =
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1IPUJIO)KEHHE 2

Pexomenoyemoe

METO/Ibl PACYETA TEMITEPATYPBI BCIIBIIIKH XUIKOCTEN

1. Meromsl pacdera TEMMEpaTypbl BCIBIIIKH

JKUJIKOCTEN B 3aKPHITOM THUTJIE

1.1. Temmeparypy BCHOBIIKA KHUAKOCTEH (tyey)

B

HWHANBUAYAJIbHBIX

°C, HMEIOIMHX

HIDKETIEPEUHCIICHHbIC BUIBI CBsi3ei (Tabi. 17), BBIYUCISIOT 1Mo opmyiie

n
t Ben — 40 +a tKI/II'I + z a-jljx
=

(33)

rie ap — pasMepHsblil koaddunment, paBubiii Munyc 73,14°C;
a; — Oe3pasmepHbIii k03 duiuenr, pasusiii 0,659;
tm — TEMIEpATypa KUIEHUS UcclieyeMoil xuakocty, °C;

aj — SMIHpUUEecKHe Ko3(hOUIUEHTHI, TpUBECHHBIEC B Ta0M. 17,

l; — xonmuecTBO cBs3eil Buna | B Mosekyiie uccneayeMoi JKUIKOCTH.
CpenHsisi KBajipaTHyeckass morpemHocts pacuera (6) mo dopmyne (33)

cocrapisteT 13°C.

Tabmuna 17
Bux ceszu a;, °C Bun cesizu a;, °C
Cc—C —2,03 c—Cl1 15,11
C =C —0,28 C—Br 19,40
Cc=C 1,72 C—Si —4,84
C—H 1,105 Si—H 11,00
Cc—O0 2,47 Si—Cl 10,07
C=0 11,66 N—H 5,83
C—N 14,15 O—H 23,90
CS=N 12,13 S—H 5,64
C—S 2,09 P—O 3,27
C=S —11,91 P=0 9,64
C—F 3,33

1.2. I[J'IH HWKCTICPCUNCIICHHBIX KJIACCOB BCUICCTB TEMIICPATYPY BCIBIIIKN

B °C BBIYUCIISIIOT IO hopMyJIe

tacn =a+bh tKnm (34)

rae a, b — smnupuueckne ko3GHULIMEHTHI, NpHUBeneHHbIE B Tabm. 18
BMECTE CO CPEAHUMH KBaJ[PaTHUECKUMHU MOTPENTHOCTAMHE pacueTa 6.

Ta6iuma 18
Knacc BemecTs Koappuunentst
a, C b 5, C
AnkaHbl —73,22 0,693 1,5
CrnupTsl —41,69 0,652 1,4
ANKWITaHUIAHBL —21,94 0,533 2,0
KapOoHOBbIE KHCIIOTHI —43,57 0,708 2,2




AnxuinheHOIBI —38,42 0,623 1,4
ApomaTHyeckue —67,83 0,665 3,0
YTIIEBOIOPOJIBI

Anbaeruasl —74,76 0,813 15
BpomankaHbr —49,56 0,665 2,2
Kertonsl —b52,69 0,643 1,9
XJopajKaHbl —b55,70 0,631 1,7

1.3. Ecnu i uccnenyeMoit sKUIKOCTH U3BECTHA 3aBUCHMOCTD JIaBJICHUS
HACBILIEHHOTO Mapa OT TeMIepaTyphl, TO TeMIleparypy Bcmblmiku B °C
BBIUHUCIISIOT IO (OpMYyJIe

toon = A5 oy, (35)
chnDOB
rne Ay —KoHCTaHTa, paBHas 280 KHa-CMz-c'1~K;
Peen — TApIHANBHOE JaBICHHWE Mapa HUCCICAYeMOH JKHAKOCTH MpHU

TeMIepaType BCIbIIIKH, Klla;

Do — koo dumment muddy3nn mapa B BO3LyXE, cM>C

B — cTexuoMeTpuUeCKuil KOIPPUIUCHT KUCIOPOIa B PEaKIMK TOPCHUS,
ompenensieMslit no Gopmyie

B=m;+mg+0,25(m - myx ) —0,5mp+25m,, (36)

rae Mg, Mg, My, My , Mg, M, — YHCIO aTOMOB COOTBETCTBEHHO
yriieposia, cepbl, BOIOpOAa, raiouja, kuciopona u ¢ocdopa B Monekyne
KHUIKOCTH.

CpenHsisi KBagpaTHyecKas IMOTrPEHIHOCTh pacdyeta mo (opmyne (35)
cocraniser 13°C.

2. Meroapl pacueTa TeMIlepaTypbl BCHBIIIKM CMECEH T'OPIOYHX
JKUJIKOCTEN B 3aKPHITOM THUTJIE

2.1. Temmeparypy BCHBIIIKA CMeCEH TOPIOYHX KHIKOCTEH (lypcy) B °C
BBIUUCIISIOT 110 (pOopMyJie

AH. . AH. .
z Xl exp{ HCITL Hcm :| — 1 , (37)

R(t,.,i +273) R(t +273)

TJIE Xj — MOJIbHAs I0JIsS i-T0 KOMITOHEHTA B XHKOHU (haze;

AH,ni — MOJIbHAS TEIIOTA HCHAPEHHS i-r0 KOMIOHEHTA, KJIK-MOIb

t,eni— TeMIepaTypa BCIIBIIIKH | -TO KOMIIOHeHTa, °C;

R — yHuBepcanbHas ra30Bast OCTOSHHASL.

3nauenne AH,.,i / R MOXer ObITh BBIYHCICHO O HHTEPIIOISAHOHHON
bopmyie

AH,i/ R = —2918,6 + 19,6 (tqumi + 273) (38)

e b — TeMIepaTypa KHeHus i-ro koMmonenTa, °C.

Cpenusiss  KBajpaTHdyeckasl MOTPENIHOCTh pacuera mo ¢opmyne (37)
cocrasiser 9° C.

2.2. Ecau pis KOMIIOHEHTOB CMECH W3BECTHA 3aBUCHMOCTDL JIaBJIICHUS
HACBIIIIECHHOI'O0 Iapa OT TEMIICPAaTypbl, TO TEMIIEPATYPY BCHBIIIKU CMECU
BBIYHCIISIIOT TI0 (hopmyIie

. _
Z% Ll()ai (1642_®i)/(1642_®cm)_:1, (39)
rae 8 = Bi (Ocyi - ©i) / O\i®i,

®i=tscni+ CAiy

BCIL.CM

® oMi — t BCIL.CM + CA

1 1
Bi , C Ai — KOHCTAHTBI YPAaBHCHU S AHTyaHa JUJIsL i - TO KOMIIOHEHTA.

CpenHsis KBajapaTHyecKas IOIPEHIHOCTh pacdyera mo dopmyne (39)
cocrasysiet 11°C,

2.3. Temmeparypy BCOBIIIKM OMHApHBIX  CMeCEW  KMIKOCTEH,
NPUHAUIEKANUX OJJHOMY TOMOJIOTHYECKOMY PSIIY, BEIYUCISIOT IO GOpMyJie



toenow = Veen + A [X + (M-1)(X")"] (40)

rae t'y, — TeMneparypa BCIBIILIKH JIETKOKUIIIIIETro KoMIoHeHTa, °C;

A — roMoJoruyeckas pasHOCTb N0 TEMIIEpaType BCIBIIKH B
paccMaTtpuBaeMoM paxy, °C;

X — MaccoBast 10JIs1 BRICOKOKHUIISIIET0 KOMIIOHEHTA B JKUKOH (hase;

m — Pa3HOCTh MEX/y YHCIOM YIIEPOAHBIX AaTOMOB KOMIIOHEHTOB CMECH;

x' — k03¢ UINEHT, YIUTHIBAIONINI HEJTHMHEHHBIN XapaKTep 3aBUCHMOCTH
toen OT X. [Ipux>0,5 x'=2x—1;mpux<0,5 x'=0.

®opmyna (40) mpuMeHMMA AT TOMOJOTHYECKHX PSIOOB H-CIIUPTOB U
CJIOKHBIX 3()MPOB HOPMAJIEHOTO CTPOCHHS.

CpenHsist KBagpaTHYeCKas MOTPEIHOCTh pacdeTa coctaisieT 2 °C.

3. Merogpl pacueta TeMHepaTypsl BCHBIIIKHM HWHAWBUIYaIbHBIX
XKHUIKOCTEH B OTKPBITOM THIJIE

3.1. Temneparypy BCIBIIIKH B OTKPBITOM THUIJIE BRIYUCIISIIOT IO (OopMyJie
(33), ucronb3ys BEIMYMHBI IMITHUPHYECKUX K03 duireHToB n3 Tadi. 19.

Ta6numa 19
Bun cBs3u a;, °C Bun cBsazu a;, °C
Cc—C 3,63 C—S 14,86
C =C 6,48 Si—H - 4,58
C=C -4,18 —SiCl; 50,49
C—H 0,35 O—H 44,29
Cc—0O 4,62 S—H 10,75
C=0 25,36 P—O 22,23
C—N -7,03 P=0 - 9,86
N—H 18,15

KospduumeHtsl Ug ¥ 8 HpH pacyeTe TEMIEpaTypbl BCIBIIKA B
OTKPBITOM THTJI€ PaBHHEI cOOTBeTCTBeHHO MuHYc 73 °C u 0,409.

Cpenusis KBagpaTHyecKas MOrperHocTs pacyera coctapisier 10 °C.

3.2. Eciy uts uceieayeMoil )KUIKOCTH U3BECTHA 3aBUCHMOCTD JIaBIICHHS
HACBHIIIGHHOTO T1apa OT TEMIIEepPaTypbl, TO TEMIEPaTypy BCHBILIKH B
OTKPBITOM THIJIE BEIMHCISIOT 110 hopmyie (35), rae Ay =427 xIla-cm*c ™K.

Cpennsist KBaJpaTU4ecKasi MOrpenrHoCTh pacueTa coctasisier 13°C.

IIPHJIOKEHHE 3
Pexomenoyemoe

METO/JbI ~ PACYHETA  TEMIEPATYPbl ~ BOCHJIAMEHEHMA
KUIAKOCTEHU

1. Temnepatypy BoctuiaMeHEHUS ({yoc; ) HHIMBHAYATBHBIX KUAKOCTEH B
°C spruncisiior o Gopmyie (33), rme 8 — pasMepHsIi KOG QUIHEHT,
paBubiii Munyc 47,78 °C; a; — 6e3pa3mepHsbiil koadduuuent, pasublii 0,882;
aj— sMmupudeckue KodGdHuIneHTsl, npuseaeHHbIe B Tabm. 20.

Ta6mmura 20
Bun cBsazu | a;, °C | Bun cBszu a;, °C
c—C 0,027 Cc=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
Cc—O — 0,111




Cpennsist KBaApaTHiecKas OrpenrHocTs pacueTa coctaBisier 5 °C.

2. Ecnu wu3BecTHa 3aBHCHUMOCTH JIABJICHHS HACBIIICHHBIX [apoB OT
TEMIIEPaTypbl, TO TEMIEPATYpy  BOCIUIAMEHEHHS  WHIUBHIYaJIbHBIX
KHUIKOCTEH, cocrosimux u3 atomoB C, H, O, N, BeraucisiroT mo ¢popmysie

thoen = M oy (41)
pBOCHDOB
rne A — koucramta, pasmas 453  kllaem®eM K (s
docdopopranmyeckux Bemects Ag = 1333 kIla-cv®em ™ K);
Psocn — TaplIUalbHOE [aBJICHUWE Iapa HCCIECAYeMOH >XHIKOCTH MpHU

TemIepaType BocriiaMmeHenust, klla;

B — crexnomerpuyeckuii KO3QGUIMSHT KUCIOPOa B PEaKUUH TOPEHH,
BBIYKCIISIEMBI 110 hopmyiie (36).

Cpemnsis KBagpaTHiecKas IOTPEIIHOCTh pacdera coctaniser 6 °C.

3. Temneparypy BOCIIaMEHEHUs ann(paTHYECKUX CIIUPTOB U CIOXKHBIX
3(HUPOB BEIYUCIAIOT IO (HOpMyIIe

t o 273
thoen = —————— =273 (42)
1+K(t,,, +273)

KHIT

rae K — sMmmpideckuii koodduument, pasreii 610 s crmproB 1
7-10™ st CIHOKHBIX PHPOB.

CpenHsisi KBajipaTHyeckasi NOTPEIIHOCTh pacuera cocraBiseT 2 °C s
crupToB U 4°C — A1 CIIOXKHBIX H(PHPOB.

[IPUJIO)KEHUE 4
Obsizamenvrioe

METOAbI PACUHETA KOHIIEHTPAIIMOHHBLIX IIPEJIEJIOB
PACITPOCTPAHEHUN A INIAMEHU 110 I'A30- 1 ITAPOBO3AYIIIHBIM
CMECAIM

MeTonpl pacdeTa TPUMEHHMEI JUII WHIUBUAYAITBHBIX OPTaHUIECKUX
BemecTB, cocrosanmx u3 aromoB C, M, O, N, C1 (me Gonee oaHOro aroma
XJIopa B MOJIEKYJIe) U UX cMecei. B ciaydasx, oroBopeHHBIX B i 2 U 3, B
cOCTaB CMecell MOTYT BXOIHTH BOJIOPOJI, TUOKCHA yTiepoja, a30T, BOISTHON
nap. OTHOCHTENbHAsE CPEOHssSI KBaIpaTHUECKas MOTPEUIHOCTh PACUCTHBIX
3HAYCHUH KOHIICHTPAI[HOHHBIX MPEICIOB PACIPOCTPAHEHUS IUIAMCHH HE
npesbimaet 20 %.

1. MeToapl pacyera KOHICHTPAIIMOHHBIX MPEICIOB PacCIpPOCTPaHCHUS
IUTAMEHH WHAWBUAYAIbHBIX BEIIECTB I HAYaIbHOU TeMmepatypsl 25 °C

1.1. Hwxkuwmii npenen (@) B % 00. BEIYUCISAIOT 110 GpopMyiaM

¢, =100/(/ +h;AH"¢ +ihjmj +§:hrmr) (43)
nimn . -

0, =100/§:hsmS (44)
Tae .

hf — sMmupuveckuii mapameTp TEIUIOTHI  00pa3oBaHMs  BEIECTBA,
MOJIb K[ '1;

AH® — crangapTHas Temuota oOpa3oBaHMs BEIIECTBA B Ta3000pa3HOM
cocrostamu ipu 25 °C, kJ[K-MOIb

h;, hy, hy — xoaddummenTs!, xapakrepusyronue Bkiaz j-x aromos (C, H,
O, N, C1), r 1 S-X CTPYKTYpHBIX I'PYIIII, BIUSIOLINX Ha HWOKHHUH Ipenel;

m;, My, Mg — YHCIO aTOMOB j-T'O JIEMEHTA, I ¥ S-X CTPYKTYPHBIX TPYIII B
MOJICKYJIC BEIECTBA;

I, p, § — 4YMCIO XMMUYECKUX DJIEMEHTOB M THIIOB CTPYKTYPHBIX IPYIII B
MOJICKYJIE BEIECTBA.



3Hauenus kodddunmentos hs ,h;, hy, npusenens! B Tabmn. 21.

Tabnmma 21
h; h, hr
hc hH ho hN hc| hCEC n R MO.TIB'KI[)K 1
c—C
9,134 2,612 -0,522 |-0,494 |-3,57 7,88 16,50 0,0246

3uauenus ko3¢ unuentos hy nmpuseneHs! B Tabi. 22.

Tabauna 22
Bun CTPYKTYpHOIA | g Bun crpykrypHOii [ hg
T'pYyHIIbI TPYIIIBI
c—C 3,75 c—C1 0,71
Cc=C 11,10 O—H 0,52
C—H 4,47 N—H 1,90
c—O0 0,90 N—N 13,84
Cc=0 3,12 c=C 31,05
C—N (TpexBanieHTHbIH) |2,27 = 44,13

T

1.2. Bepxuuii mpemen pacmpoctpaHeHus miamenu (¢, ) B % 00.
BBIUMCIISIOT B 3aBHCHMOCTH  OT  BEIHYHHBI  CTEXHOMETPUYECKOTO

koadunueHTa kucnopoa () mo popmynam:

! q
¢, =100/(Xh;m; +>q,) mnpuP<8 (45)
=1

s=l1

¢, =100/(0,768B +6,554) npu p > 8 (46)

rae hj, Os— Xo3(pGdHIMEHTHI, yYHTHIBAIOIINE XMMHYECKOE CTPOCHHE
BEILECTBA;

m j — YHUCIIO CBs3eil j-TO JIEeMEHTa;

Mc, My , Mgj, Mg — YHCIO aTOMOB COOTBETCTBEHHO YIIepoa, BOAOPOAa,
XJI0pa U KUCIIOPOJia B MOJIEKYJIe BEIIECTBa.

3Hauenus koddduuuentos hj u s npuBeseHsl B Ta01. 23 1 24.

Tabmuma 23
Bua cTpykrypHOii h; Bu cTpyKTypHOiA h;
TPYIIIBI TPYIIIBI
c—C —0,84 C=0 1,31
C =C 0,89 C—N —1,17
C=C 0,24 C=N 2,07
Cc=C 1,93 c—C1 0,71
C—H 1,39 N—H 0,69
c—O —1,40 O—H 1,25
Tabnumua 24
Bun ctpykrypHO# rpynnsl Js
—1,47
A

_c&
\H




UK HEApOMATHYECKHUI 9/m,
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2. Metox pacueTa KOHIEHTPAILMOHHBIX MPE/IEIOB PacHpOCTpaHEHUs
IUTaMEHH [T CMecel TOpIoYHX BEIIeCcTB pH HavansHOU Temreparype 25 °C

Mero mpenHa3HauYeH s BELIECTB, HE BCTYMAIOIIUX MEXIy co00il B
XMMHUUYECKYIO PEaKIUIo IPH HavallbHOH TeMIieparype. B 4ncino KoMnoHeHToB
CMECH MOJKET BXOJHUTH MOJIEKYJISIPHBIH BOJOPOJ, 0ObEMHas KOHIIEHTpaLUs
KOTOpOI'O HeE JIOJDKHA MpeBbImath 75 % OT cyMMBI TOPIOYMX KOMIIOHEHTOB
cMmecu. HeroprounMu KOMIIOHEHTaMH CMECH SIBISIFOTCSI JUOKCHZ YIIIepoia,
a30T ¥ BOJSIHOM map. B 9Mcii0 KOMIOHEHTOB CMECH HE BXOJIUT KHUCIOPO.

Hwxuuit (¢, (BepxHuil (¢,) npeaen pacnpoCTpaHEHUs IUIAMEHU JUIs
CMECH TOPIOYUX BEIIECTB B % 00. BRIYHUCIAIOT 10 hopMyIe

n n
Prs Py = 20/ 2 (@ / Prc) (47)
k=1 k=l
rae @k — KoHieHTpaius K-2o roprouero kommnoHeHta cmecu, % 00.;
(P — HIKHUA WK BEepXHUH mperen s OuHApHOW cMmecH K-20

rOprOYero KOMIIOHEHTa ¢ BO31yxoM, % 00.;

1 — YKCIIO TOPIOYUX KOMIIOHEHTOB CMECH.

Ecnu mpemen (@Qgx) Kakoro-mubo KOMIOHEHTAa CMECH HEH3BECTEH, ero
BBIYKCIISIOT, KaK YKa3aHo B I1. 1.

3. Meroapl pacyera MpeAeioB PaclpOCTPAHCHUS IUIAMEHU JJs CMeceit
TOpHOYMX BEHICCTB C HETOPHOYMMMU IIPU BBIITYCKE UX B BO3AYX JJIA HayaJIbHON
Temrnepatypsl 25 °C

JlanHble MeTOABI pacyera INPHUMEHSAIOTCS B TOM cilydae, eclli
KOMIIOHEHThl CMECH HE BCTYNAIOT MEXAY CO0OH B XMMHYECKYIO PEaKIUIo
npu HavyaabHON TeMIIEPATypEC, HCTOPIOUYUMU KOMIIOHECHTaAMU CMECH SABJIAIOTCA
JIUOKCH]] yIIIepo/ia, a30T M BOJSIHOW map. B 4YHCIO roproYnx KOMIIOHEHTOB
CMECH MOJET BXOJHMTh MOJICKYJISIPHBIH BOAOPOJ, 00beMHAs KOHICHTpAIIUs
KOTOpPOTr'0 HE JOJDKHA MpeBbimiath 75 %. B 4KCII0O KOMIOHEHTOB CMECH HE
BXOJIUT KUCJIOPO/I.

3.1. HwxHuii KOHUCHTPAI[MOHHBINA IpEAes PAaCHPOCTPAHEHHS IUIAMEHH
JUTSL CMeCH () B % 06. BBIYHCIISIOT 110 (hopMyIte

¢, =100/(1 + vy) , (48)

TIE V, — YHUCIIO MOJIEH BO3ayxa, Mpuxoisieecs Ha 1 MOJIb UCXOTHOU
CMeCH, OTIPEIeISIOT 10 hopmyIie

n n m

Vi = 20k /0y —0,01(X 0 +30,C)), (49)

k=1 k=1 j=1
T (u— HIWKHHN TPeAeNn paclpoCTpaHeHUs MiaMeHH K-co Toprodero

KOMIOHEeHTa, % 00.;

(j — KOHLEHTPALIUS j-TO HETOPIOYEro KOMIIOHEeHTa, % 00.;
Cj — k03¢ GUIHEHT j-TO HETOPIOYEro KOMIIOHEHTA;
M — YUCIIO HErOpIoYNX KOMIOHEHTOB CMECH.
3nauenus kodddunmenta Cj mpuseaeHsl B Tadm. 25.

Tabnuna 25
Heroprounii KOMIIOHEHT CMECH Cj
A3zor 0,988
BonsHoit map 1,247
Jluokcua yriepoaa 1,590

3.2. BepxHwii nipeies1 pacnpocTpaHeH s IiaMeHn Juisi cmecu (@;) B % 00.
BBIYHCIIAIOT 110 (hopMmyJie



n m n (pk m (PJ
0y = (O +20)/(X—+2—>) (50)
k=1 =1 k=1Ppx  j=1 Py
TZIE (Qsx — BEPXHHWH IMpPEAET PaclpOCTPaHEHHMs IUITAMEHHU Ui OMHApHOM
cmecu K-20 Toprodero KOMoHeHTa ¢ BO31yxoM, % 00.;
(@ — BEpXHHIl YCIOBHBIH Ipenen PacHPOCTPAHEHHS IUIAMEHU j-TO
HETOPIOYEr0 KOMIIOHEHTa, BBIYMCISEMBIH Ui KaXKIOro HEroprdero
KOMITOHEHTa 110 (hopMyIie

, ¢
%o 2 . (51)
(1= /¥ ) 1-Ky)
k=1"¥px k=1%nx
rae (pd) — MHUHHUMAJIbHAs (bJ'IGFMaTI/I?)I/IpyIOHIaH KOHIICHTpalus

HETOpIOYEero KOMITOHEeHTa, % 00.;

K — xosddunuenT prerMaTusanmm.

MuHUManbHYIO  (pIerMaTU3UPYIONTYI0 KOHLEHTPAHMo (Qp) Kaxaoro
HETOPIOYero KOMIIOHEHTa B % 00. BEIYHUCIIAIOT 110 GOopMyIie

!
hiAH} +hjy + > him;
j=1

Py =100 (52)

/
14 1 n
hy =1+ ) h'm;,
¢ Z 7
=1
rae h'y — XoobduiuenT TemnoTHl 00pa3oBaHMA CMECH TOPIOYHX
KOMITOHEHTOB B Ta3000pa3HOM COCTOSIHUH, MOJIL~KI[>I<'1;
h'g , "' 4— cBOGOMHBIE UMEHET;
’ r
h’j, h"j — xoadduuueHTHl aTOMOB U CTPYKTYPHBIX TIPYII TOPIOYHX
KOMITOHEHTOB (MX 3HAYEHHs IPUBECHBI B Ta01. 26);
M;j — YKCIIO ATOMOB j-20 BUJIA B CMECH F'OPIOYHX KOMIIOHECHTOB.

Tabnuna 26
Koadpuunents 3HaueHne KodQQUIEeHTa IPU pa30aBIeHUH CMeCH
h';, h"; a30TOM BOJISIHBIM [TAPOM JIMOKCHIOM
BOJIOpOJIa
h'¢ 0,865-10° 0,802:10 0,736-10°
g 1,256 0,780 0,584
h'c 2,528 1,651 1,292
h'y 0,759 0,527 0,427
h'o 0,197 0,416 0,570
h'y —0,151 —0,147 —0,133
h'c—c 1,500 1,500 1,500
h' 2,800 2,236 2,020
h"c 5,946 5,000 4,642
h"y 1,486 1,250 1,160
h"o —2,973 —2,500 —2,321
h"y 0 0 0
h" c—c 0 0 0

Jnst cMecu roproynx KOMIIOHEHTOB BeIWYuHbBl AH: B k- Moms ™ 1 m;

BBIUUCIISAIOT IO pOpMyIIaMm

AHp = (2 AHg ¢, )/ 2 0, (53)
k=1 k=1
m; :(ijk(Pk)/Z(Pk : (54)
k=1 k=1

rne AH°yx — cramgapTHas TETUIOTa O00pa3oBaHUsA K-TO TOpPrOYEro



KOMITOHEHTa B Ta3000pa3HOM COCTOSHHH, KI[)KMOJIL’l;

Mjx — YHCIO j-X aTOMOB B MouneKyle K-ro roprodero komnonenra. Ecin
cpeny rOpIOYNX KOMIIOHEHTOB CMECH OTCYTCTBYIOT MOJICKYJISIPHBIH BOAOPOL,
MOHOOKCHJI YIJIEpOJia M YKCYCHasi KHCJIOTa, TO 3HaueHHe Kod(h(uuueHra
¢ermarnzatmn K¢ Gepyr u3 Tabn. 27. B nporuBHom ciydae Ko,
BBIYUCILSIIOT 10 popmyrie (55) ¢ ucmoabp30BaHHeM TaHHBIX Ta0u. 27

n n

K=o /X~ (9

k=1 k=1 K gk

rae Kyx — xosdduuent dnermarusanuu k-eo roprodero KOMIOHEHTa
JAHHBIM (PJIETMATH3aTOPOM.

Tabnuua 27
dnermatuzaTop K, npu pnerMaTuzanuu
OpPTaHUYECKUX MOJICKYJIIPHOTO  |MOHOOKCHIA
BEIIECTB BOJIOpOJIa yriepoaa
Aot 0,100 0,003 0,020
Juokcua yriepoaa 0,190 0,018 0,096
Bonsuoit map 0,160 0,003 —

4. Meron pacuera TpeNeNOB PACIPOCTPAHEHHS IUIAMEHH IIPH
MOBBIILIECHHBIX TEMIIEPaTypax
Ipu temmeparypax (t) B muamasone ot 25 mo 150 °C HuwkHU# (Qy ) U
BEpXHHUH ) NpeAeNsl PaclpoCTpaHEHHs INIaMeHH B % 00. BBIYHCISIOT MO
dbopmymam:
t—25

= 1-——); 56
q)Ht (pHZS ( 1250 ) ( )
t—25
= 1+—). 57
(th (PBZS( 200 ) ( )
TIPUJIO’KEHUE 5
Pexomenoyemoe

KOHCTPYKLIMS PACITBUIMTEJLS AUCITEPCHBIX BEIIECTB ITPU
OIIPEJIEJIEHUU TIOKA3ATEJIEL B3PBIBA IIbUJIEBO3/YIIHBIX
CMECEHN

Pacnbuiurens cocTout u3 Konyca 1 u ¢opkamepst (4ept. 22). Konyc ¢
yrimom  pactBopa 30° OJHOBPEMEHHO CIY)KMT BEpPXHEW  KPBIIIKON
peakmmoHHOTO cocyna auamerpoMm (105+£5) mm. dopkamepa cocTouT U3
kopryca 4 u goHbinka 5, 00pasyonmx BHyTpeHHI00 cdepy auamerpom (40
+1) mm. OOpaser; McciIeayeMOro BELIECTBA, ITOMEIICHHBIH Ha JIOHBIIIKO
(opkaMepbl, B3BUXPUBACTCS MpPH KPAaTKOBPEMEHHOW TMOAade CXKaToro
BO3/lyXa M depe3 MHaTrpyOOK 3, COCIMHEHHBIH C KOHYCOM pacIbUIHTEIs
HAKUIHOM raiikoil 2, yBJIEKaeTCs B PEaKIIMOHHBIH COCY/I.
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1 — koHyc; 2 — raiika HakuHas1; 3 — naTpyookx; 4 — Gopkamepsl;
5 — noHsIIKO
Yepr. 22
IIPUJIO)KEHHE 6
Pexomenoyemoe

METO/bI PACUYETA TEMIIEPATYPHbBIX MPEAEJIOB
PACITPOCTPAHEHMU A ITNTAMEHHA

1. Pacyer TtemmepaTypHBIX TMpPENECIOB PACIPOCTPAHCHHS IUIAMECHU
HHIWBUIYAIbHBIX JKUIKOCTCH

1.1. Ecnu wu3BecTHa 3aBUCHMOCTH JABJICHWS HACBHIIIEHHOTO Mapa oT
TEMIEpaTypbl, TO 3HAYCHHE HWKHEIO WM BEPXHETO0 TEMIIEPATypHOrO
npegena pacrnpocrpaHenust mwiamend (f,) B °C BBUMCIAKOT 1O

COOTBETCTBYIOLIEMY 3HAYEHHIO KOHILICHTPAI[HOHHOTO npezaena
pacrpocTpaHeHus miaMeHu (¢, ) no gopmyie
B
" Ca (58)

A~=lg(¢,p,-0,01)
rae A, B, C; — KOHCTaHThI YpaBHEHUsI AHTYyaHa;
Po — atMocdepHoe naBienue, klla.
3HaueHue @, MOXET OBbITh PACCUUTAHO MO METOJaM, MPHUBEJCHHBIM B
npunoxenun 4. TlorpemHocTs pacuera mo Qopmyne (58) ompenpensiercs
MOTPEIIHOCTBIO pacyera @y,.
1.2. Ecnu HensBecTHa 3aBUCHMOCTb IABJICHUS HACBHILIEHHOTO Iapa oOT

I



TEeMITepPaTyphl, TO JJIS BelIecTB, cocTosmnmx u3 aromo C, H, O, N 3HaueHune
HIDKHETO WJIM BEpPXHEro Temieparypuoro mpemena (t,) BBIUHMCIAIOT IO

bopmyme
n
t,=ap + art, + .Zzaili
=
rne a; — pasMepHbIil Kod(pQHUIUEHT, paBHBIH MuHyC 62,46°C s
HUxkHEro u Munyc 41,43°C asis BepXHero npejenos;
a; — Oe3pa3mepHsiii k03 duument, pasubiit 0,655 st Hrxaero u 0,723
JUIsl BEPXHETO TPEJIEIIOB;
a; — osMnupuyeckue Kod(DOUIMEHTHI, XapaKTepusylolmue BKIad j-X
CTPYKTYPHBIX I'PYIII, IPUBEICHBI B Ta0I. 28.

Tabmuma 28
Bun a;, °C Bun a;, °C
CTPYKTYpPHOH ta ts CTPYKTYpPHOI 1y ts
TpyIIIBI TpyIIBI
c—C —0,909 —1,158 C—N —2,14 0,096
Cc=C —2,66 —4,64 N—H 6,53 6,152
C—H —0,009 0,570 O—H 19,75 17,80
Cc—O 0,110 1,267 /:\ —4,40 —4,60
N_7
Cc=0 5,57 5,86

CpenHee KBaJpaTHYeCKOe OTKIOHCHHEe pacuera mo ¢opmyne (59)
cocrasisier 9 °C.

1.3. Ecin HensBecTHa TeMmIeparypa KHIICHHS HCCIEIyeMOTO BEIIECTBA
IpU  HOPMAJbHOM aTrMOC(EepHOM [aBICHWUHM, TO 3HA4YCHHE HIKHETO
TEeMIIEPATYPHOTo MpefeNa pacnpocTpaneHus miaMend (,) BBIYHCISAIOT 10
bopmyie

tH = tecn -C. (60)

e tye; — IKCIEepUMEHTAIHOE 3HAUE€HHE TeMIIepaTypbl Benbluky, °C;

C — xoHcTaHTa, paBHas 2 °C, ecnu Ui pacueTa UCIOJIb3YIOT 3HaUCHHE
toen B 3aKphITOM THTIIE, W paBHas 8 °C, ecinu [uisi pacyeTa HCIOJIB3YIOT
3Ha4YeHHeE 1,.; B OTKPHITOM THTJIE.

Cpenusisi KBaJpaTH4ecKas MOTPEIIHOCTh pacyera mo ¢opmyne (60) He
npesbimaet 12°C.

2. Pacyer TemmepaTypHBIX IpEIENOB PACHPOCTPAHEHHs IUIAMEHH JUIS
cMeceil KUIKOCTEH, NPEeICTABIIONINX COO0H pacTBOPHI

2.1. Ecnm wm3BecTHa 3aBHCHUMOCTH JABJICHHsI HACHIILICHHOTO Mapa OT
TEMIIEPATYPbl I KaXJI0T0 U3 KOMIIOHCHTOB CMECHU, TO TeMHepaTypHI)Iﬁ
mpenen pacnpocTpaHeHus miamMeHd mansd cMmecu (t.,) °C BBIUHCIAIOT MO
bopmyie

k

>yix;10%i =1, (61)

i=l

rzae K — 4uciio KOMIOHEHTOB CMECH;

Yi — KO3 PUIMEHT AKTHBHOCTH i-T'0 KOMITIOHEHTA,;
Xj — MOJIbHBIE JIOJIH i-TO KOMITOHEHTA B XHIKOHN (aze;

B.(®, -0.)
a; =—"— ; ®CM = tl‘[.CM+ CAI ; ®i = tn.i+ CAI )
®CM ®i
B;, C A, — KOHCTaHTHI ypaBHEHHs AHTyaHa JUIA tj - TO KOMIIOHEHTa;
ty — TeMmmepaTypHbIi Mpenea pPaclpOCTPAHEHWs IUIAMEHH  i-TO

komrionenra, °C. CpenHss KBaJpaTHdecKass IOIPEUIHOCTh pacyera
cocrapisier 10 °C i HHKHETr0O TeMIIepaTypHOTo Npejiena 1 He TPeBbIlaeT
20 °C msst BepXHETO Mmpeena.

2.2. Ecnu HeW3BeCTHA 3aBHCHMOCTH JABJICHHS HACBHIIMICHHOIO Mapa OT
TEMIIEpaTypbl XOTsI Obl Uil OJHOTO KOMIIOHEHTAa CMECH, TO HWKHHN



TEMIIEpaTypPHbIN Mpeaes pacupoCcTpaHeHus! iaMeHn s cmec (e, ) B °C
BEIYHUCIISIOT IO (hOpMyIIe

K
zxi exp Aanm' _ AHI/ICITi — 1, (62)

) R(t,; +273) R(t +273)

rae AH,..i— MOJIBHAS TEmIoTa UCTIApEHUSI I1-T0 KOMITOHEHTA, KI[)K-MOJIL'I;

t, — HWKHHI TeMIEpaTYpHBIA Mpenesl pacupOCTPaHEHHs IIAMEHH i-TO
KOMITOHEHTa, °C.

3uauenne AH,. /R MoXxeT OBITH ONpENeieHO MO HHTEPMOJSIIMOHHOMN
dopmyie (38).

Cpenmusiss  KBajpaTHdeckasl IMOTPEIIHOCTh pacdera 1o (Gopmyie (62)
cocrasiser 10 °C.

3. Pacger HmWKHET0 TEMIIEPAaTypHOTO TpeAela pacIpOCTPAHEHUS
IJIAMEHHU U1 CMECEel TOPIOYUX U HEFOPIOYHMX XKHUIKOCTEN

Ecmm cmech xuakocTell mpenacTaBisieT coOOil pacTBOp, TO, HCHOIB3YS
I/ISBeCTHyIO 3aBUCUMOCTb HAaBJCHHUS HACBIIICHHBIX HapOB oT TeMnepaTypI)I
ISl KaKIOTO HETOPIOYEro KOMIIOHEHTa, MOXHO pacCUMTaTh HIDKHUN
TEeMIICPATYPHBIA Tpeaes pacnpoctpaneHus miameHu s cmecd (Tyc,) B
rpaaycax KensBuna mo gopmyie

H.CM

k 1 1
zxi 24 AHl/lcm(,.[, _T ) -
i=1 Hi H.CM
(63)
k 1
_ZXJ exp AHI/ICHj(T _T ) =1,
i=1 Hj H.CM
Tae X, Xj — MONBHBIE JONH I-TO TOPIOYETO M J-TO HETOPIOYETO
KOMIIOHEHTOB B XMIKOH (ase;
AH o, AH oy — MOJIBHAs TEIUIOTa UCTIAPEHHS 1-IO rOPIOYEro U j-ro

HETOPIOYETO KOMIIOHEHTA, K]I)K'Mom{l;

T,i — HIDKHHUH TeMIIEpaTypHBIN Mpeiesl paCIpOCTPaHEHHS TUIAMEHH i-TO
TOPIOYETO KOMIOHEHTa, K;

T,j — YCIOBHBIH HMXHUH TEeMIIEPAaTypHBIA IpeJe] paciupoCTpaHEHHs
IUIAMEHH |-TO HErOPKYEero KOMIIOHEHTA BBIYKUCIISIOT 110 (hopMyie

B
Ty="——F—"—"—
A=lg[p, /(y=1)]

rne A, B, Cp — KOHCTaHTbl ypaBHEHUsT AHTyaHa Uil JIaHHOTO
HEropro4ero KOMIOHEHTa;

Ppo— atMmocepHoe nasieHue, klla;

VvV — mapaMeTp, XapakTepU3YIOIUH  (QIEerMaTH3UPYIOIIEe  HJIH
HOTHOWpYIOMee BIMSHUE HETOPIOYEro KOMIIOHEHTa B MapoBod (hase.

3HayeHuss V i1 HauOojee PacCIpOCTPAHEHHBIX HETOPIOYMX KOMITOHEHTOB
MIpUBEJICHEI B Ta0m. 29.

—C, +273, (64)

Tabnuma 29
HaumeHnoBaHue BeniecTBa v
Bona 1,23
Terpaxnopmeran 4,80
1, 1, 2-Tpudroprpuxiopstan 5,60
1, 2-lubpomrerpadTopITaH 21,30

Cpenusisi KBagpaTHiecKas MOrpenrHocTs pacuera cocrasisier 10 °C.

IIPUJIOXKEHUE 7

Pexomenodyemoe

METO/bI OKCIIEPUMEHTAJIBHOI'O OIIPEJIEJIEHM A



HOPMAJIBHOM CKOPOCTU PACIIPOCTPAHEHMS IUJIAMEHU B
I'A30- U ITAPOBO3/IYIIHBIX CMECAX

1. Meroj onTHMH3aLWK, TPUMEHSEMBIH JUIS ONpENeNICHHs HOPMaJIbHOU
CKOPOCTH B IIMPOKOM JIMana3oHe JIaBJICHUH U TEMIIepaTyp
1.1. Anmaparypa

Cxema YCTaHOBKH JJIA OIPCACIICHUA HOpMaJ'II)HOIjI CKOpOCTH
pacnpocCTpaHCHUA IJIaMCHU NPpUBEACHA Ha YCPT. 23.

&
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fdo

13
1 - peakIMOHHEINA COCYT; 2 — 3TEKTPOIBI 3AXKHUTAHUS; 3 — TepMOCTaT; 4
— JINHMSA T10JIa41 TOPIOYETO; 5 — JIWHUS MOAAYH OKUCIUTENS; 6 — JTHMHUS
noja4n ¢rerMaTu3aTopa; 7 — U3MEpUTENb JaBlIeHNs; § — KilanaHsl; 9 —
pTyTHBII MaHOMeTp; 10 — BakyymHBII Hacoc; 11 — ra3oBbIid cMecuTens; 12

— YCHJIMTENIY TUPUCTOpHBIE; 13 — perynsaropsl Temieparypsr; 14 —

aNieKTpoHarpesareny; 15, 24 — tepMmoanekTpudeckue npeodpasosarenu; 16
— JIaTYMK JaBJieHust; 17 — perucrparop JUHAMHYECKOTo jJaBieHus; 18 —
nmyJbT yrpasienus; 19 — 3axuratomee ycrpoiictBo; 20 — ycunurens; 21 —
CMOTPOBBIE OKHA; 22 — CKOPOCTHasi KWHOKaMmepa; 23 — U3MepUTeIb
TeMIlepaTypsbl

Yept. 23

1.1.1. PeakmuoHHBIH cdepudeckuii cocyn BmecTUMOocThio 10 Z[MS,
HUMEIOIINH CMOTPOBOE OKHO JUISl PErMCTPALMM MpOLecca paclpoCTpaHEHUs
IUIaMeHH. PeakunoHHBIN cocyn cHaOXeH NaTYMKOM IaBJICHUS M COEeIUHEH
Yyepe3 KJIAlaHbl ¢ MaHOMETPOM, BaKyyMHBIM HacoCOM, CHCTEMOH IoJauu U
cOpoca ra3oB W mapoB. B 1meHTpe cdepuueckod MONOCTH cocyna
chopMUpPOBaH paspsAAHBIA  MPOMEKYTOK. [Ijisi TOBBINIEHUS TOYHOCTH
perucTpalMy  JlaBieHWsT Ha Ha4YaJbHOW CTaJWU PAa3BUTHS mpoliecca
PEKOMEHIYeTCs UCIIOJIb30BATh BTOPOM JIATYHK JABJICHUSL.

IMpumeuanue. JlomyckaeTcss NpUMEHATh chepUYecKre peaKMOHHbIE
COCY/Ibl BMECTHMOCTBIO OT 3 110 25 e,

1.1.2. Cwmecutenp Tra3oBBIH JUIi  IPUTOTOBICHHUS  T'OMOTE€HHOM
ra30napoBOl CMECH IpH IOBBIIICHHOM [aBJICHUH MO3BOJSIET IMPOBOIHUTH
MOJIPSIT HECKOJIbKO D3KCIEPHMEHTOB B PEAKIMOHHOM COCYJIE CO CMECHIO
3aJ]aHHOH KOHLIEHTPALUH.

1.1.3. J[JaTtuyuk JaBieHWs JOJDKCH OO0ECIEYHMBATh  PETHUCTPAILUIO
OBICTPOM3MEHSIONIETOCS AaBIICHHS B YacTOTHOM auamna3one oT 0 mo 1500 I'rg
MW MMeTh BEpXHHMH mpenesn uaMmepenus: He menee yem B 10 pa3 Oosblie
HavyaJIbHOTO JIaBJICHUSI B COCY/IE.



IMpumeuanne. Ilpm HEOOXOAMMOCTH CHCTEMY H3MEPEHHUS NAaBICHUS
TapupyoT 100 Tojauedl BO3MyXa B PEAKUUOHHBIA cocyx, 1Iubo Ha
CHELHaIbHO MPEAHA3HAYCHHOM JUIS 3TOTO TIPECCE.

1.1.4. B xauecTBe MCTOYHHMKA 3aKHTaHUS HCIOJIB3YIOT JJIEKTPUYECKYIO
uckpy c ssepruedt He Oomee 0,1 /x M JuMTENbHOCTBIO He Ooniee 3 MC.
Paccrosinre Mexay KOHycOOOpasHBIMHM KOHIIAMH 3JIEKTpoaoB He Oonee 2,5
MM. JlnameTp 3JeKTpoi0B He Oonee 3 MM.

1.15. Tepmomkad, obecrieunBaronMii HArpeB PEAKIMOHHOIO COCYJa,
UCTIApUTEIsl ¥ CBS3BIBAIOIIMX WX [HEBMOJMHUH 10 HEOOXOIMMOM
TeMIepaTyphl ¢ pPABHOMEPHOCTHIO He MeHee 5 %.

1.1.6. Peructpatop AMHAMHYECKOTO MABICHHS MIOJDKCH OOECIICYHBATH
HETIPEPHIBHYIO WM AWCKPETHYIO 3alMCh W3MEHEHHSA BO BPEMEHM NaBIICHUS
BHYTPHM COCyAa B TIpoLecCCE TOpeHHsA. 3a Hadalo OTCUeTa BPEMEHHU
MPUHUMAIOT MOMEHT CpadaThIBaHHSI HCTOYHUKA 32)KUTAHUSL.

1.1.7. MaHoMeTpHbI AN W3MEPEHHUS CTAaTHYECKOTO NaBIICHUS B COCYZE,
ITHEBMOJIMHUSX, HCIApHUTENIe M Ta30BOM CMECHUTENE C IOTPELIHOCTHIO
n3mepenus He 6onee 0,133 klla npu gaBnenun no 100 kIla u e Gonee 0,25
% — npu nasnennu 6onee 100 klla.

1.1.8. BakyymHbIil Hacoc, 0OeCleYMBAIONIMH OCTAaTOYHOE JaBJICHHE B
peakImoHHOM cocyae He 6osee 0,266 kIla.

1.1.9. Knananpl ¥ MHEBMOJIMHUH, BBIJICPKUBAIOLINE JIaBICHHE B3phIBA U
obecrieunBaronIie BO3MOKHOCTh BAKYYMHPOBAHHS COCYA.

1.1.10. ITyneT ynpaBieHus, 00eCIeUNBaONINA CHHXPOHU3AIIMIO MOMEHTA
32)KHUTaHMsI CMECH C PETHUCTpALMel Ipolecca paclpoCTPaHEHUs TUIAMEHH C
TIOMOIIIBIO CKOPOCTHOH KHHOKAMEPHI.

1.2. IlpoBeneHne UCTIBITAHUI

1.2.1. PeakuuoHHBIi COCyA  MHpOBEPSIOT HAa  TE€PMETHYHOCTD.
I'epMeTH4yHOCTh COCyIa HMOJDKHA OBITH TakoW, 4YTOOBI IPU OCTATOYHOM
nasineHuu He Oonee 1 kIla m3meHenue nasnenus 3a 10 MUH He MPEBBICHIIO
0,133 xI1a.

1.2.2. TIpuroTaBiMBalOT B PEAKIIMOHHOM COCYJE TOpIOYyl0 cMmech. s
4Yero BaKyyMHPYIOT COCYJ JI0 OCTaro4yHoro jasieHus He Oosiee 0,266 klla,
3aTeM MOOYEepEeNHO MOAAIOT B HEro KOMIIOHEHTHI CMECH MO MapIHaIbHBIM
JIAaBJICHUSIM WM TA30BYI0 CMECh M3 CMECHTENs, A€ OHA IPEIBAPUTEIHLHO
MIOJIBEPraeTCsi KOHBEKTUBHOMY IT€PEMEIINBAHMIO.

1.2.3 Tlpm HeoOXOAUMOCTH COCYA U HCIAPUTENh HArpeBalT [0
TEMIIEpaTyphl UCIIBITAHUH, IS YeTro MCHONB3YIOT TepMomiKad 1 ycTpoicTBa
AaBTOMAaTHUECKOTO DEryJHpOBaHMs TemIepaTypsl. JlomyckaeTcss HarpeBaTh
HCXOJHYK0 CMECh JI0 TeMIlepaTypbl, He mpeBbimaromed 55 % or
TEMIIepaTypbl CAMOBOCIIIIAMEHEHHSI.

B peakuuoHHOM cocyjie co3aatT Tpedyemoe JUIsl UCHBITAHUN TaBleHne
TOpIOYEN CMECH.

1.2.4. 3akpbIBalOT BCE KJamaHbl YCTAHOBKM W C MyJIbTa YNpPaBJICHHS
WHUIUMPYIOT 3aKHTaHHe CMecH B cocyle. MOMEHT cpabaThIBaHUS
32)KHTAIOIIET0 YCTPOMCTBA M M3MEHEHHUE JABJICHUS B COCYZE 3alMCHIBAIOTCS
perucTpaTopoM  AMHAMUYECKOro  JaBieHus. Ilpy  HeoOxoammocTn
UCTIONIB3YIOT ~CKOPOCTHYIO KHHOKaMepy /sl pEerucTpanu  Iporecca
pacIpocTpaHeHus IUIAMEHH.

1.2.5. VcnblTaHue npu 3aJaHHBIX 3HAYCHUSX HAYaJIbHOTO MIaBJICHMUS,
TEMIIEPaTypbl U KOHIIEHTPALIMK CMECH ITOBTOPSIIOT HE MEHEe TpeX pas.

Kam}ly}o OKCIICPUMECHTAJIbHYIO 3aBUCUMOCTHb HU3MCHCHUSA JaBJICHUA BO
BpeMeHH 00pabaThIBalOT B COOTBETCTBHH C 11, 1.3.

1.2.6. Toce KakI0ro UCTBITAHUS PEAKI[HOHHBIN COCY BAKYYMHUPYIOT U
MPOJYBAIOT BO3IyXOM He MeHee Tpex pas. [Ipu Haauyuu KOHAEHcaTa COCy[
IIPOMBIBAIOT.

1.2.7. C nenpio ompenelieHUss MAaKCUMAaJIbHOTO 3HAYCHHS HOPMaJbHOM
CKOPOCTH paclpOCTpaHEeHUs] TUIAMEHHU ISl HCCIEIyeMOro BellecTBa NpH
3aJaHHBIX 3HAUEHHMAX HAYaJbHOTO [aBJICHWUS W TEMIEpaTypbl HpPOBOJST
UCTIBITAaHU ~ CO  CMECSIMH  Pa3IMYHOIO  COCTaBa,  OJNM3KOro K
CTEXHOMETPUUECKOMY.



1.28. Jlns  ompemeneHHs — 3HAYCHHH  HOPMAIbHOW  CKOPOCTH
pachpocTpaHeHUs] TUIAMEHH [0 CMECH 3aJ[aHHOI0 COCTaBa B LIMPOKOM
[Uara3oHe [aBICHUH ¥ TEMIEpaTyp MOPOBOAAT CEPUH HCIBITAHUIA,
OTJIMYAIOIINECS HAYaIbHBIM JIaBIICHUEM H/UITH TEMIIEPATYPOA.

1.3. OrieHKa pe3ynbpTaToB

1.3.1. PacueTHyi0 3aBHCHMOCTh H3MCHEHHs JABJICHHS B COCYJIE BO
BPEMEHU TIOJIy4alOT HMHTErPUPOBaHHEM JUPPEPEHIINATBHOTO YPaBHEHUS
MaTeMaTHYECKON MOJIEIH polecca

1 1

+— -—
dr _3n "™(-n,m ™ )2/3(}.S
dt 1 _— u (65)
Yu — b
a(n’e =10 "0.p
Yu
B KOTOPOM
i 1 L
S LR
Yy —
n,=1- s 66
u G (66)
1
-1 -1 —-1 —
G:yb 1+ne _Yu(Yb ) TEY“ +Yb Yu , (67)
Yb Yb (Yu _1) Yu -1

rae n=p/p' — OTHOCHTENbHOE JABJIECHIUE;

p — TeKyllee pacueTHOE aBJeHue B cocyne, klla;
Pi — HavanbHOE JaBieHUE B cocyne, Klla;

t — Bpems, c;

a — paguyc peakLMOHHOTO COCYy/a, M;

Ju )b — COOTBETCTBCHHO IIOKa3aTeNd aauadaT roproueid cmecu u
HPOTYKTOB TOPEHNS;
m, .
n, = —— — OTHOCHTEIbHAsl Macca roplodueii CMect B COCYIE;
m:

1

my — TeKyIllee 3HaUeHUEe MacChl TOPIOYEH CMECH, KT

M; — HaYaJbHOE 3HAUYEHUE MACCHI TOPIOYEl CMECH, KT

7T, =pe IPj — OTHOCHTEIBHOE MaKCUMAJIBHOE JIABJICHHE B3PHIBA B COCY/IE;

Pe — MaKCUMaJbHOE JaBJEHUE B3pblBA B COCYJE IPU HayalbHOM
naBieHud p;, klla;
Sy — TeKylllee 3HauYe€HHEe HOPMaJIbHOM CKOPOCTH pPacHpOCTpaHEHUs

IUIAMEHHU, M
Paanyc nnamenu (r,) BEIYUCISIIOT 110 hopmyIie
1

h=(1-n, © "™ )*a (68)

CpaBHEeHHE SKCTIEPUMEHTAILHON U PAacUeTHOM 3aBUCHUMOCTEN M3MEHEHUS
paanyca IUIaMEHH OT BPEMEHHM MOXKET OBITh HMCIOJB30BAHO ST KOHTPOJIS
MIPAaBUIBHOCTH OIIPEEIICHUS] HOPMAJIEHOW CKOPOCTH.

3aBHCHMOCTh HOPMAJIBHOI CKOPOCTH OT JABJICHUS U TEMIIEPATypPBl CMECH
IPUHUMAIOT B BUJIE

su=su (P /P)"(Tu/ TH™, (69)

rae S, — HadalbHash CKOPOCTb pAaclpOCTPaHEHWs! IUIaMEHH (IpHu
HavyaJIbHbIX JIaBJICHUU U TEMIIEpaType), M-C

T, — Texyllee 3Ha4YeHHUE TeMIEpaTypsl cMmecy, K;

T; — HavanpHas TeMIeparypa cMecH B cocyne, K;

n — OapuuecKuil TOKa3aTelb;

™M — TeMIIepaTypHBbII [I0Ka3aTeNb.

B npubmmwkennn agmabaTHYecKOro  CXAaTHUS CMECH  HM3MCEHEHHE
HOpPMAaJIbHOH CKOPOCTH C POCTOM OTHOCHTEIBHOTO JAaBJICHUSI OMHCHIBACTCS
BBIpA)KEHUEM

Sy=SuT, (70)



rree=(mM+n- n )— TEpPMOKHHETHYECKHUiT TTOKa3aTeb.
u

Bxopsmme B pacyerHble (OpMyJbI apamerTpsl %, b, 7, ONPEACISIOT
TEePMOIMHAMUYECKUM pacdyeToM. IIpH OTCYTCTBHHM pacUeTHBIX 3HAYCHHH
YIUL.. BBIYUCIICHHUS MOTYT ITPOBOJUTHLCS B MPUOMKEHUH J;, = }, @ 3HAYCHHE
7T, MOXET OBITh 3aMMCTBOBAHO M3 HKCIIEPUMEHTAJIbHBIX JaHHBIX.

Pacuernas 3aBucumocts (1) ompenenseTcs AByMS HEHU3BECTHBIMH
napameTpamMmm — Sy U €.

1.3.2. VI3 sKCHepUMEHTAIBHOW 3aIMCH U3MEHEHHS JIaBJICHUS BO BPEMECHU
BBIOMPAIOT HE MEHEe ILITH 3HaUeHUH P (tk ), YAOBICTBOPSIONINX YCIOBUIO

1,1pi<pe(t)=<09p, (71)

rae p, — MOaBICHHE, COOTBETCTBYIOLIEE TOYKE IIepernda KpHUBOM
W3MEHEHHS aBJICHUS B3pbIBA OT BpeMeHH, Klla.

[Tpumeuanue. [l OLEHKH COOTBETCTBHS SHEPTHM HCKPHI YCIOBUSIM
UCTIBITAHHS UCIIOJIB3YIOT IKCHEPHMEHTAIEHYIO TOYKY pi(0),
COOTBETCTBYIOIIYIO MOMEHTY cpalaThlBaHHs 3a)KMIAIOLIEro YCTPOWCTBA.
IIpu 3TOM CUMTAIOT, YTO DSHEPIUS HCKPbl COOTBETCTBYET YCIOBUAM
UCIIbITAHUA, CCJlIn pacueTHads 3aBUCUMOCTDH HU3MCHCHUA JIaBJICHUA,
TNOJYYCHHas B PE3yJbTaTC ONTUMH3AIUH, COBIAAACT C 3KCH€pHMCHTaﬂLHOI71,
BiuTtouast Touky Pi(0).

1.3.3. OnTHMH3HPYIOT PAaCUCTHYIO 3aBUCUMOCTb W3MEHEHHS JABJICHUS
BHYTPH COCYZa IO SKCIICPHUMEHTAJIBHOM IyTeM MUHUMH3AINH (YHKIHOHAIA
(0)

N _ 2
q>(®)=k2[ﬂi(tk)—ﬂp(tk>®)] ) (72)

=1

S ui

€

rae O = — BEKTOP-CTOJI0e1] HEH3BECTHBIX MTAPaMETPOB;

7y (t, ) =p(ty)/p; —OKCIEPUMEHTAILHOE OTHOCHTENBHOE JABJICHUE B
MOMEHT BPEMEHU 1;

7P (t, ®) — pacyeTHOE OTHOCUTENBLHOE [ABJIEHUE B MOMEHT BPEMEHH ty

, IOJTy4aeMOe YUCICHHBIM HHTErpupoBaHueM ypaBaeHus (65);

N — 4YHCIO TOYEK OKCIEPUMEHTa, [0 KOTOPBIM MPOU3BOIST
ONTHMHU3AIIHIO.

1.3.3.1. Memoo nenuneiinvlx oyernox

B jpanHoM wMertoge MuHMMU3anuioo (yHknuoHana (72) mOpoM3BOAST
UTEPATHBHOE MTPUYCM

@, =0, +AO, (73)

rne L — Homep mreparmu. 3HaueHHE MONPABKU A® ONPEAEISAIOT IIPU
KaX/1011 HTepaIy U3 BBIPAYKEHHS

A® = (X"X)'X"Z, (74)

X on’ (t K 0.)

— MarpuIa pasMepHocThio 2XN;
20 p p p

X" — TpaHCIOHMPOBaHHAS MaTpUIA X |
z =

n) —nP(t,, 0, )H — BeKTOp-cTonbel pasMepHocThio N;

E— -

(X"X)™" — marpwura, o6parnas Marpune (X' X).

TpaHcrionnpoBanue,  HEpeMHOKEHHE M OOpalleHHe  MaTpuIl
OCYIIECTBJIAIOT MO0 CTaHAAPTHBIM MPOLEAYpPaM, UMEIONTUMCST B OMOIHOTEKAX
mognporpaMM  OBM. HrTepannoHHBIA Tpolecc MpeKpamaercs Ipu
BBITTOJTHEHUH yCIIOBUS

CHRECHESY (75)

rae



8§=10"(®, +107%).

OneMeHTBl MaTpulbl X ONPEACISIOTCS YHCICHHBIM HHTETPHPOBAHUEM
ypaBHEHHS

‘E)Lgz) o
dt\ 0® 00 on\o®

dm |-
el
HCIIONB30BaH JJIs 0003HaYCHHUS MpaBoit yacTu ypaBHenus (65).

B mporecce BHIYKCICHUN [Tl HAXOXKICHHUS JOBEPHTENBHBIX HHTEPBAIIOB

(cMm. dhopmymry (81)) HalileHHBIX MAPaMETPOB MONYUYAIOT MHPOPMAITMOHHYIO
Matpuny Ouiepa

C Ha4YaJbHBIMH YCIIOBHSMHU 0 B ypaBuenun (76) cumBon f

1=S%(X"X), (77)
rae Sz — JUCIICPCHUA SKCHCPUMCHTAJIbHBIX AAaHHBIX, BbIYHCIACMAad IO
bopmye
g2 = D(0)
N-K’

B KOoTOpoii N — YHCIIO IKCIEPUMEHTABHBIX TOYEK, UCTIOIb3YEMbBIX MPH
ONTUMHU3AIIHH;

K=2 — 4ucno mapamMeTpoB, IO KOTOPBIM IPOBOASAT ONTUMH3ALIHIO.

1.3.3.2. Tlo merony J[aBumona—®dneraepa—Ilaysna uTepannoHHBIH
nporiecc MUHUMH3alK GyHKIpoHana (72) nposomst no ¢opmyre (73), B
KOTOPOH ONpeneNsioT no hopmyiie

AO =—A H (©;)g.(©),, (79)

rae A, — JUIMHA LIara MOWcKa, onpeenseMas OJHOMEPHBIM IIOUCKOM B

Hanpasnerun munyc Hy (®;)g (Or);
H_ — cummeTpuyHas MaTpuna, BelYucisgeMas 10 ypaBHEHHIO

AéL 1A@E , HpAgp Agp Hy

H =H  + ————————————, (80)
A®p_Agy AgpHp 1Agr
CTPEMHUTCS B KOHIIE HWTEPAllMOHHOTO Mpolecca K OOpaTHOW Marpuie
—  lo’®(@®©)
YACTHBIX MNPOU3BOAHBIX BTOporo mopsimka B(®)=[———— B Touke
00,00 ;
MHHHUMYyMa;
00(0)
oy 00
®)= L
g.(0) 00(®)|[ — rpamuent ¢yHkuuoHanma B Touke ©
00,
3HauCHHE
0P(0) on’ (t,0)  on”(t,,0)
—_— = 2I t P (t,,0 $ T Vker)
. Zk() "B e T

1
HaXOJUTCSl aHAJIOTMYHO 3JIEMEHTaM MaTpHULIbI X MeToJa HeIMHEHHBIX
OIICHOK.
[Ipekpaienue UTepaoOHHOTO MPOIecca MPOUCXOAUT TPU BBITIOTHEHUH
YCIIOBUS @L_l —@L <d, rme O— 3amaHHas TOYHOCTH BBIYHCIICHHS.

[enecoobpa3no 3a7aBaTh O HECKOJBKO OOJIBIIE, YeM 10° | rge D—uncno
3HAYaAIMX IUQP B MPEACTAaBICHUH C TIaBaromie 3amstoii B 9BM.

B Xxome MOCTPOEHHsS  WTEPAIMOHHOTO  MpOIecca  aHAJIOTHYHO
MPEABIAYIIEMY METOAY HEIMHEHHBIX OICHOK IOIYYaroT HH()OPMAIMOHHYIO
MaTpuny Gumepa I(@) = B(@) .

Jist 000MX W3JO0XKECHHBIX BBINIE METOAOB JOBEPHTEIBHBIA HHTEPBAIT
3HAYCHUH, ONpeaeIIeMbIX B IPOIECCe ONTUMH3AIMH  IIapaMeTPOB,
BBIYUCIISAIOT TPH 33JaHHON JOBEPUTEILHON BEPOSTHOCTU (L B COOTBETCTBHH C



YCIIOBHEM
(0-0)"1(0-0)

1-a =Bep <

<F, (K, N-K)

u3 GOpMyJIbI

A®,, =+ KF, (K,N-K) /b, T, (81)

rae m=l, 2 (ungekc 1 cooTBeTCTBYeT mapamerpy S, , HHICKC 2 —
mapamerpy €);

D,n» — M-l nOUaroHambHBIA 37EMEHT HWHO)OPMALUOHHOW MATPHILBI
Quepa;

Fo (K, N—K) — tabynupoBaHHbIe 3HaucHus Kpurepus duriepa. ., [
9KCIIEPUMEHTA C OPSAAKOBBIM HOMepoM | monydaror

o' =0'+e’, (82)

—BEKTOP-CTOJIOCI] HEM3BECTHBIX TAPaMETPOB;
A
©' - cpennee 3uavenue 1st |-ro FKCIIEPHMEHTA;

AG — JOBEPUTENBHBIA HHTEPBAIL.

IMpumeuanme. Meroq TpPUMEHHMM B YCIOBHAX  IPEHEOPEKEHUS
KoHBeKIMeH. KOHTpOIb NpaBUIBHOCTH OIIPEAEICHUS HOPMaJIbHOM CKOPOCTH
pacIpocTpaHeHUs] IUIAMEHH METOAOM ONTHMH3ALUH OCYIIECTBISIOT IO

ycnosuto Fr > 0,11, 8 kotopom uucio @pyna

SZ

Fr=—, (83)
gd

rJIe S, — BHIMMasi CKOPOCTb IIAMEHH, M-C

J — YCKOPEHHE CHIIbI TSUKECTH, M'C 2,

d — nmuamerp cocyna, M.

1.3.4. OOpabareiBator B coorBercTBEM ¢ 1. 1.3.3 cepuro
IKCIICPUMEHTANBHBIX ~ 3aBHCHMOCTEH HM3MCHEHHS JaBICHUSA, KOTOpPBIC
HOJTyYEHBI TIPH OJHHX M TeX ke yCJIOBUAX. OLEHUBAIOT SKCIICPUMEHTAIBHOES
(0, ) u pacueTHOe (C,) CpeiHEe KBAJIPATHUECKOE OTKIOHEHHE M IMOIydaroT
JUISl KOHKPETHBIX YCJIOBHI 3KCIEPHMEHTa MCKOMOE 3HAUYCHHE HEU3BECTHBIX
napametpoB (©° ) [0 cepHu HKCIIEPHMEHTOB

A

0" =<0@>+(c,+0,); (84)
rme < 6 > — Cp€aHee€ 3HA4YC€HUE 110 CEpUH L OKCIICPUMCHTOB,
onpesensaeMoe 1mo Gopmyiie
2 L _
<®>=lz®1, (85)
Lo

L 0,5

o, =Y (<0>-0"H2/(L-1)] ; (86)
=1
L 0,5

o, =20 (L-1| . (87)
I=1

KoHTponp  NpaBWIBHOCTH  HWCIOJNB30BaHUS ~ JaHHOTO  METoJa
OCYIIECTBIIIOT 1O  YCIOBHIO  PaBEHCTBA  HOPMAaJbHOH  CKOPOCTH
paclpoCTpaHeHHUsT IIAMEHH B CTEXHOMETPHYECKOW  HM30IPOIAaHOJIO-
BO3/IYIIHO#M CMECH B CTAHAAPTHEIX ycuoBmsx 3aaderuu (0,29+0,02) m-c™.

CX0oaMMOCTh METO/a TIPU JOBEPHUTEIbHOM BepositTHocTH 95 % He moinKHA
mpesbimate 10 %. Bocmpou3BoauMoCTh METOAa MpPU  JAOBEPUTEIILHON
BepositHocTH 95 % He moipkHa npeBbimars 20 %.



1.35. Ina Kax[god CepuM HCHBITAHWN, OTIMYAOMICHCS HadalbHBIM
o
. @o _ Sui
JABJICHUEM W/WIIM TEMIICPATypOU, OMPEICNISIOT 3HAYCHHUS =1 =

o

€

coorBercTBuM ¢ mn. 1.3.2—1.3.4 u u3MeHEHHE HOPMAJIBLHOH CKOPOCTH B
nporecce ropenus mo ¢opmyie (70) Temmeparypa roprooueir cmecd B
Hporecce TOPEHHsT H3MEHAETCS 10 3aKOHY

Yu_l

T, =Tn ™ . (89)

Ucnone3ys dopmynsr (70) u (88), Ha rpaduke S, (p) CTposT cepuro
n3otepM. Hampumep, nepsyto uzotepmy (T, =T;), mpu yCIOBHH paBEHCTBA
HavyaJbHOM TeMIlepaTypbl CMECH BO BCEX CEpHSIX HCIBITaHHH, CTPOAT IO
To4KaM S°; (P;), T/Ie pa3NUyYHbIe HAYAJIbHBIC MABJICHUS Pj — 3aJaHbl, & Sy —
OIIpeJIeTICHbl METOJIOM ONTHMU3anuy. sl TOCTPOCHUs CIeIYIOINX U30TEPM
(T, =const) mo ¢dopmyne (88) ompemensifoT OTHOCHTEIBHOE AABICHHE T U
JIaBjeHHe P=TP;j, NpU KOTOPOM TEMIlepaTrypa TOpIOYeH CMecH paBHa
BBIOpAaHHOMY 3HAa4Y€HUIO 7, B CEpUH MCIBITAHUNA C Pa3IMYHBIMU HaYaJbHBIMU
napnenusmu. OnpenenuB u3 Gopmyisl (88) 3HaueHHe 7, HaXOmAT IO
¢dopmyne (70) cooTBeTCTBYIOIEE 3HAYCHUE HOPMAIBHON CKOPOCTH Sy IS
KQKIOW CepuM HCIBITAHUH, T. €. NpPU OJUHAKOBOW Temmeparype T, H
Pa3IHYHBIX TaBICHUSX p.

1.3.6. YcnoBus U pe3ynbTaThl HCIBITAHUN PETHCTPHPYIOT B MPOTOKOJIE,
(hopma KOTOPOTo NMpUBECHA B MPUIIOKEHHH 1.

1.4. TpeboBanus 6e30maCHOCTH

PeakmoHHBII cocy clielyeT YCTaHaBIUBATh B OTASIBHOM CIIEIHAILHOM
MIOMELIEHUN C BBITSDKHOW BeHTWwsinued. IloArotoBky u mpoBeneHue
SKCIIEPUMEHTa NPU IaBJICHUH OOJbIle aTMOC(EPHOr0 OCYILIECTBIISIOT
JIUCTaHIMOHHO. Pabodee MecTro oneparopa JODKHO — YAOBIETBOPSTH
TpeboBanusaM anekTpobesomacHoct mo ['OCT 12.1.019 wu canurtapHo-
rurueHndeckum tpedosanusam no 'OCT 12.1.005.

2. Meron Ha4YalbHOTO YyYacTKa, HPUMEHSEMBIM JUI  OIpPEICICHHS
OJMHOYHBIX 3HAUYCHUII HOPMAJIBHOI CKOPOCTH PaclpOCTPaHEHUS IIIAMEHU

2.1. Ammaparypa

Ormycanue ycTaHOBKY npuBeaeHo B 1. 1.1,

2.2. IpoBeneHne NCTIBITAHUN

HcnblTaHus npoBOJAT coriacHo 1. 1.2. Jlns perucTpauyu Ipouecca
pacrpocTpaHeHusl IUIAMEHH INPUMEHSIOT CKOPOCTHYIO KHHOKamepy. B
orinuMe OT TpeboBaHus 1. 1.2.5 »dKcrepuMeHTalbHAs 3aBHCUMOCTh
W3MEHEHHMs1 J]aBJICHUs] BHYTPH COCYJla BO BPEMEHH HE IOJUIEKHUT 00paboTke
no 1. 1.3.

2.3. OreHka pe3yinbTaToB

2.3.1. Ilo KMHOTpaMMe pAacCIpOCTPaHCHUS IUIAMEHHM Ha HadajJbHOM
ydacTke (10 Y4 pammyca cocyja), IO yrily HakJIOHA IPSMOM, BbIpaKaromieii
3aBUCHMOCTh pajiiyca IUIAaMEHH OT BPEMEHH, ONPEACISIOT 3HAuYeHHE
BUJINMOM CKOPOCTH PaCcIpOCTPAHEHHUS IIIAMEHH Ss.

2.3.2. 3uauenne kod(h¢umuenta pacumperus npoaykroB ropenus (Ej)
OTIPEJICTISIIOT JIMOO PAacUETHBIM ITyTeM 1o (hopmylie

T. M.
.= bl_Ml, (89)
TiMbi
J'II/I6O 110 3KCHepI/IMeHTaHBHHM JAHHBIM U3 COOTHOIICHUA
E;=0,85p./ p;, (90)
rae Tpi, Ti 1 My, Mi — COOTBETCTBEHHO TemIiepaTypa U MOJICKYJIspHast

Macca IPOIYKTOB TOPEHHUsS Cpa3y IMOCIe 3a)KHTaHWs ¥ HAadallbHOW Toprovei
CMECH.

2.3.3. HopmampHyl0 CKOpPOCTh pAacIpOCTpaHCHUS IUIAMEHU IIPH
HAYaJIbHBIX 3HAYCHUSAX JABICHHUS M TEMIICPATYPHl B COCYIC BBIYHCISIOT IO
dhopmyie

Suyi=Ss/ Ei. (91)



2.3.4. CxoauMOoCTh METOHa MPH IOBEPHUTEIBbHONM BepositHocTH 95 % He
noipkHA peBsimates 10 %.

2.3.5. Bocripon3BoANMOCTh METO/Ia IIPH TOBEPUTEIHHON BepOosATHOCTH 95
% nue momxkHa npesbimath 20 %.

TIPUJIO)KEHHUE 8
Pexomendyemoe

METO/] SKCIIEPUMEHTAJIBHOI'O OITPEJEJIEHU A
MAKCHUMAJIBHOT'O JJABJIEHUS B3PBIBA U MAKCHUMAJIBHOM
CKOPOCTHU HAPACTAHU A JABJIEHNM S B3PbIBA 'A30- 1
[TAPOBO3/IYIIIHBIX CMECEI

1. Ammapatypa

OmnucaHue ycTaHOBKH ITpuBeAeHO B 1. 1.1 mpumnoxenus 7.

2. IIpoBenieHre UCTIBITAHUN

Ucnpitanuss  mpoBogst — cormacHo  n. 1.2 npunoxenus 7.
OKCHEepUMEHTANBHYI0 3aBHCUMOCTb HM3MEHEHHS JIaBICHHS BO BPEMEHHU
00pabaThIBAIOT B COOTBETCTBHUH C TI. 3.

3. OueHka pe3ybTaToB

3.1. 3a MakcumMampHOE JaBJICHHWE B3pbIBA HCCIEAYeMOH Ta30- U
MIApOBO3AYITHON CMECH MPU M3BECTHBIX 3HAUCHHAX HAYAJIBHOTO JABJICHHUS U
TEMIIepaTypbl NPHHUMAIOT HAWOOJbIIee NAaBJICHUE B3pHIBA, MOJIYUYEHHOE B
Iporecce UCIBITAHUH P PA3IMIHBIX KOHIIEHTPAUIX TOPIOYEro B CMECH,

3.2. 3a MaxkcuManbHYI0O CKOPOCTh HAapacTaHHs [aBJICHHS IPUHUMAIOT
HapOonbllee 3HAUCHHE TaHIGHCAa yIia HAKIOHA  KacaTeIbHOH K
9KCIEPUMEHTAIIBHOM 3aBUCUMOCTH ‘‘JaBlieHHe—BpeMs’, IIOJIyueHHOE B
MpoLIECCe UCTIBITAHUI PH PA3IMYHBIX KOHIIEHTPALUIX TOPIOYEro B CMECH.

3.3. YcioBusi u pe3ynbTaThl UCHBITAaHUH PETHCTPUPYIOT B IPOTOKOJIE,
(hopMa KOTOpOro NpuBe/ieHa B MPUIIOKeHHH 1.

TIPUJIO>KEHHUE 9
Obs3amenvHoe

OIIMCAHUE CTAHOAAPTHOI'O OBPA3LIA K METOAY
OITPEAEJIEHUA KOOOOUINEHTA JbIMOOBPA30OBAHUA

[IpoBepky pexxuMOB pabOTHl YCTAaHOBKHU, IPUMEHIEMON IS OTIpEIeIICHIUS
ko3(dunrenta  ABIMOOOPAa30BaHUS,  OCYIIECTBISAIOT € IOMOIIBIO
CTaHAapTHOro oOpasua, (ueptT. 24), BKIIOYAOMIEro B ce0s JIOJOYKY U3
JUCTOBOM HEp)KaBEIOIIeH CTadd TONIMMHOW 1 MM, B IIEHTpe KOTOPOH
3aKpeIuleHa IMIMHIPUYECKass €MKOCTh BHYTPEHHHUM auameTrpoM 15 mwm,
BBICOTOH 8 MM M TONIIMHONW CTEHKH 2 MM. EMKOCTH HamoysHeHa CMeChIo
quOyTHngTasata M JUCHEPCHOTO  KBAapLIEBOrO TMecka (pa3MoioToro
KBapIEBOTO CTEKIIA).

[lepen mpuroToBiieHHEM CTaHAAPTHOTO 0Opasla JIOZOYKY HPOKAIHBAIOT
npu temrneparype 750—800°C ne menee 5 wmun. [locne oxmaxneHus
JIOJJOYKH 10 KOMHATHOW TEMIIepaTyphl €€ OYMIIAIOT OT CaKU M IIPOMBIBAIOT
couproM. C  TOMONIBIO  JO3UPYIOIIETO  YCTpoiicTBa  (Hampumep,
MEJUIMHCKOTO IIMPHIA) B YHCTYIO CYXYI IHJIMHAPHYECKYI0 EMKOCTh
JIOJOYKH HAJIMBAIOT OIpPEeIEHHOE KOJMYECTBO AMOyTHiI(pTamaTa a 3aTeM
Tyna ke HacematoT (10,0+0,1) r xBapmeBoro mecka. KommuecTBo
muoytundranara it pexnma tierns (0,10+0,01) r, mis pexuMa ropeHus
—(0,20+£0,01) r
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1 — mecok; 2 — XKHUIKOCTh; 3 — JIOMOUKA; 4 — MUIHHAPUIECKAs
€MKOCTb
YepT. 24

ITPUJIOKEHHE 10
Obsi3amenvHoe

OIIMCAHUME MAKETA CTAHJAPTHOI'O OBPA3IIA K METOAY
OITPEAEJIEHUA NHAEKCA PACITPOCTPAHEHU A TINTAMEHU

ITpoBepky pabOThl YCTAHOBKHM, IPUMEHSIEMOM JUIsl OMpee/ICHHsT HHIEKCa
pachpoCTpaHeHusl  [UIAMEHH, OCYHIECTBISIIOT €  MOMOINIBID  Makera
cTaHmapTHOro obpasma (dept. 25), COCTOSIIEro W3 INTACTHHBI HETOPIOYEro
Mmarepuana — acbocuiura pasmepamu (320x140) mm u TommuHoi 20 MM,
miotHocThi0 800 kr'M- . B mmacTiny Ha paccrosiHui 30 MM APYT OT Apyra
BMOHTHPOBAHbI ~€MKOCTH, CHA0>KCHHBIE INEIEBBIMH  OTBEPCTHAMH B
ONpPENCICHHBIX TOYKAaX IOBEPXHOCTH. B €MKOCTH C MOMOIIBIO IINPHIIA
3aJIMBAIOT XUMHUUYECKH YUCThIN AUdTaHONAMKH. B emxoctu Ne 1—7 3amuBaior
(2,0£0,1) eM®, B emxoctu Ne 8, 9 — (5,0+0,2) ev’. Ilepen 3anpaBkoil MakeTa
CTaHJAPTHOTO o0pa3la ¢ €ro MOBEPXHOCTH YAAISIOT Caxy H o0paser



NPOKaJIMBAIOT B TenMolukady B TeueHue 1 4 npu remmneparype (200+20) °C.

N\

1 — kopmyc; 2 — eMKOCTH .JJIs TOPIOYEi KHUAKOCTH, TPOHYMEPOBAHHbIC
CBEpXY BHHU3; 3 — TOproYasi, )KUJAKOCTh
Yepr. 25

[IPUJIO)KEHUE 11
Pexomenoyemoe

METOJA PACYHETA MAKCHUMAJIBHOI'O JJABJIEHNM S B3PhIBA
'A30- 1 TTAPOBO3IYIIIHbIX CMECEM

Merog pacyera MakCHMMaJbHOIO  J@BIICHHMS  B3pbIBa Ta30- U
MapOBO3AYIIHBIX CMECEH paACIpOCTPAHSAETCS HA BEMIECTBA, COCTOSIIME W3
aromos C, H, O, N, S, F, CI, Br, P, Si.

1. MakcumanbHOe [JaBJI€HUE B3PBIBA p,. 0€3 ydera CTeleHH
JIMCCOIMAIMH TIPOYKTOB ropenusi B K[1a BeIUUCISIIOT 10 hopMmyite

_ pHTaz[ (V)ijk
pMaKC TH ZmlH

rae p, — HadajgbHOE JaBJE€HHE, NMPHU KOTOPOM HAXOIUTCS HCXOAHAs
cMmech, klla;




T (V) — anmabaTudeckasi Temreparypa TOPEHHS CTEXHOMETPHIECKOH
CMECH FOPIOYETO ¢ BO3LYXOM IPH MOCTOAHHOM 00beMe, K;
Z m jx — CyMMa YmciIa MoJIel KOHEUHBIX TIPOTYKTOB TOPEHHSI;

T, — Temneparypa ucxogHou cmeci. K;

Zmiﬂ — CyYMMa 4uciia MoJiel ra3006pa3m,1x HUCXOJHBIX BCIICCTB.

2. Ecmm nma  roprodero BemiecTBa HEW3BECTHA —agmadaTHUecKas
TeMIepaTypa TOPEHHUS CTEXHMOMETPHUCCKOW CMECH, TO €€ BBIYMCISIOT IO

dopmyne

o oy ! ’

rae H] — aGCcomroTHast SHTANBINS TOPHOYETO, K JI-MOmb ™. BBIMHCIISIOT
1o opmyie

H;') = AH;‘ +mCHZ(I‘pa(bI/IT) +0,5(mHHL2 +moH62 +

: (94)

+mNH}’\I2 -kaH;(2 )+mgHg +mgHg; +mpH)p

AH} — craHmaprHas Teriota oOpa3oBaHWS TOPIOYETO BEIIECTBA,
kJK-Monp

H¢,Hy, ,Ho,,Hy, . Hg,Hgj,Hp — a6comornas snramsnus npoctsix

BCHICCTB U MPOAYKTOB HMX IOpCHU:, 3HAYCHUA KOTOPBIX NPHUBCIACHBI B TalI1.
30— 32;

o
HXz — abcoroTHasT DHTAIBIIMS TaJloreHa, KI[)KMOJIL'l. Ecmm B
MOJIEKYJIe TOPIOYEro BEIIECTBA HECKOJBKO TaJIOTEHOB, TO BBIPAKCHHE
° o o o o
myHS samensior wa (MpHg, +meHey, +mp Hp, +m;Hj );

1 gL

R — yHuBepcanbHas ra3osas nocrosiHuas, Jx-mons K,

T°, T' — COOTBETCTBEHHO HadalbHAas TEMIIEpaTypa HCXOIHOHM TOoprouei
CMecH 1 TeMIiepaTtypa ropenus, K;

’

H] — a0COJIIOTHBIE YHTAJIBIINH MNPOAYKTOB I'OPCHUS, 3BHAYCHUA KOTOPBIX

npuBeeHs! B Taou. 31 u 32.

3amaya BEIYUCICHUS agnabaTHIecKoil TeMIepaTypsl TOPEHHsI CBOJUTCS K
HaxOoXJCHUI0O Takoi Temmeparypbl (7'), Tpu KOTOpOW HabmogaeTcs
PaBEHCTBO BHYTPCHHUX OJHEPTHUl HCXOMHBIX BEHIECTB M MPOAYKTOB HX
TOPCHUSL.

Tab6ymma 30

BemecTtBo AbcomotHas dHTanenus mpu 298,1 K, KI[)KMOJIL'l

Br, (xugkocTs) —21,159

C (ra3) 1108,235

H,0 (xunkocts) —34,071

P (TB., Genbrit) 719,625

S (pom0.) 298,460

S, (raz) 725,954

Si 906,514

3. 3naueHue Zm j, 0€3 yueTa cTemeHu aMCCOLMALMM TIPOJYKTOB
TOPEHUS BBIYUCIIAIOT 10 opMyie
2.M; =384B +mc + Mg+ My + 0,5(My + My - My) +0,25mp,  (95)

rae Mg, Mg, My, My, My, M, — YUCIIO aTOMOB YIIEPOJa, CEPHI, TAlOU/A,
BOJIOpOJIa, a30Ta, (hocopa B MOJIEKYIIC TOPIOYETO BEIICCTBA.



> m;
3HaueHne i, BBIYMCIIAIOT 1O hopmyIie

ZmiH =l + 4,848,

rae B — crexuoMeTpryeckuii KOdQOHUIMEHT KUCIOPOA, BHIYMCIISIEMbIN
o popmyie (36).
OTHOCHTENbHAS CPENHsss KBaJpaTHYeCKas MOTPEUIHOCTh pacyera Io
dopmyine (92) cocrarmser 30 %.

(96)

Tabmuma 31

T, K AGCOITIOTHBIC SHTAJIBIMH MPOCTHIX BEIIECTB M POIYKTOB MX FOpeHHsl, KJk-MOMb

Boznyx| CO, CcO 0, (@) H,0O OH H, H N, NO Ar C

(rpacur)

0 0 0 279,07 |0 246,55 |0 158,04 238,94 |335,17 |0 89,78 |0 393,21
298,15 |8,66 9,35 287,74 (8,67 253,27 19,91 166,86 |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 |333,32 |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 |193,61 |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 [138,56 |231,13|83,08 |483,00
Tabmuua 32
T, K AGCOTIOTHBIE SHTAIBIIHH IPOCTHIX BENIECTB M MPOIYKTOB HX FOpeHHs, KJHK-MOb

HF CF4 F2 F HC1 C12 Cl HBr Brz Br P4OlO P(ra3) SOZ S|02
0 0 75,04 (298,14 |226,25 |27,35 |0 119,33 |67,90 |0 94,93 |0 1030,6 |64,06 |0
298,15 [8,60 87,77 (306,97 232,76 |35,99 9,18 [125,59 |76,55 [9,73 |101,14 |30,17 |1036,8 (44,61 [6,93
400 11,56 (94,60 |310,25 |235,06 (38,96 (12,71 |127,85 (79,53 (13,43 |103,25 |51,69 (1038,9 |78,86 |11,97
600 17,40 (110,70 317,11 |239,48 (44,83 (19,92 |132,38 (85,42 (20,84 |107,41 |102,52 (1043,1 |88,15 |23,85
800 23,28 |128,93 |324,29 (243,80 [50,82 |27,30 |136,92 [91,52 (28,38 (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 |125,27 166,30 (133,45 474,42 |1068,0 (154,31|111,29
2000 |61,45 |251,56 (370,35 269,10 |90,99 |72,93 (163,06 |132,48 |73,98 [137,98 [539,42 |1072,3 (165,95 |126,59
2200 |68,27 |272,46 (378,05 |273,27 98,08 |80,62 (167,32 |139,64 |81,61 (142,52 604,11 |1076,49(177,55 |154,34
2400 75,26 |293,67 (386,25 |277,45 |105,34 |88,43 (171,56 |147,00 |89,37 |147,08 669,52 |1080,81(189,27 174,42
2600 82,32 |314,95 (394,55 |281,62 |112,67 |96,30 (175,78 |154,45 |97,16 |151,63 |735,08 |1085,23(201,21 |194,50
2800 89,48 |336,25 (402,92 |285,79 |120,09 |104,21 (180,01 |161,74 |105,02 |156,16 [800,76 |1089,75(213,16 [214,59
3000 |96,74 |357,59 (411,38 |289,96 |127,64 |112,21 (184,22 |169,49 |112,96 |160,71 866,57 |1094,38(225,15 [234,67
3200 |104,04 |378,99 (419,91 |294,12 |135,06 |120,26 (188,42 |177,08 |121,00 165,23 [932,45 |1099,14(237,24 |254,75
3400 111,40 |400,39 (428,44 |298,28 |142,62 |128,37 (192,62 |184,75 |129,16 {169,74 [998,40 |1104,04(249,36 [274,83
3600 118,84 |421,81 (436,93 302,44 |150,24 |136,59 (196,82 192,44 |137,44 174,23 |1064,38]|1109,06(261,59 [294,92
3800 126,33 |445,00 (445,46 |306,61 |157,90 |144,81 (201,01 200,20 |145,88 |178,71 |1130,42|1114,21(273,89 [315,00
4000 (133,85 (464,73 |453,91 |310,77 |165,60 (153,14 |205,20 (207,99 |154,46 |183,17 |1196,50(1119,50{286,20 |335,00




IIPUJIO)KEHHUE 12
Pexomendyemoe

METOJBI PACUETA CKOPOCTU HAPACTAHUA JABJIEHUA
B3PBLIBA I'A30- U TTIAPOBO3/YIIIHBIX CMECEM

1. Meron 3axiodaeTcss B ONPENENCHUH BEPXHHUX TpaHUL JUIs
MaKCHUMaJIbHON U CpefHel CKOpOCTU HapacTaHHs JaBJICHUS B3phIBA ra30- U
MTApOBO3AYILIHEIX CMecei B CYEPHUIECKOM PEAKIIHOHHOM COCY/IE IIOCTOSHHOTO
o0Bema.

BepxHIo10 TpaHumy I MaKCHMaJIbHONH CKOPOCTH HApAaCTAHUS IABICHUS
B k[Ta-c™! BBIamCIAIOT TIO tbopmyie

(dp/d),, = (3p;Sy /@), —Drl " (97)

rie Pj — HadaJgbHOE AaBieHue, klla;

Sui — HOpMallbHasi CKOPOCTh PaCIpOCTPAHEHUS TTIAMEHH ITPU HaYaJIbHBIX
JIaBJICHUU U TEMIIEpaType, M-C

a — paauyc chepraecKoro peakIuOHHOTO COCyIa, M;

T, = Pe 0e3pa3MepHOe MaKCUMAabHOE NaBJICHUE B3PbIBA;
pi

Pe — MAaKCUMAaJIbHOE a0CONIIOTHOE IaBJICHUE B3pbIBa, Kl1a;

Y, — NOKa3aTelb aanadaThl JJIs HCCIIELyeMOM CMeCH;

€ — TEPMOKHMHETMYECKMH IIOKa3aTelb CTEMeHH B 3aBUCHUMOCTH
HOpPMaJBHOH CKOPOCTH pACIpOCTPaHCHMS IIJIAMEHH OT [JaBlCHUS U
TemrepaTypsl. Eciin 3HaueHne € HEU3BECTHO, €ro MpuHUMaroT paBHbIM 0,4,

BepxHiolo rpaHumy Ans CpeAHEH CKOpPOCTH HAapacTaHWs JaBJICHHUS B
Ila-c™ BEIYMCIISIOT 110 bopmyme

(dpj 3p;S,i(m, —Dm/
de ), af (e, ¥y»€)
rne  f(m., Y,,€)— OQyHKIMA OT mapamerpoB T, Y,,E, 3HAUCHUS

(98)

KOTOPOH HAaXOJST C IOMOIIBI0 HOMOTPaMM, TIPUBEICHHBIX Ha 4epT. 26 u 27.
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Yept. 27

3HaueHus M. U Y, HAX0AAT TCPMOAUMHAMUYCCKUM pPacy€TOM HIH, B

ciTydae HEBO3MOXKHOCTH pacdeTa, IPUHUMAIOT PaBHBIMH COOTBeTCTBEHHO 9,0
nld.

OTHOCHTeNbHAS CpefHss KBagpaTHUECKas IIOTPEITHOCTh pacueTa IIo
dopmynam (97) u (98) ue npessimaer 20 %.

2. MakcuManbHYI0 CKOPOCTh HApacTaHWs MaBICHHUS B3pBIBA Ta30- H
MapOBO3IYIIHBIX CMEcCeH I BemecTs, cocTosammx u3 atomos C, H, O, N, S,
F, Cl, BerancinsitoT no gpopmyie

d) B0 (99)
dt), v%

e V — 06BEeM PeaKIHOHHOr0 COCy/a, M.
OTtHOocHUTETbHAS Cpeansa KBaJApaTU4EeCKass TOIpCHIHOCTL pacducTa I10
¢dopmyie (99) ue npesbimaer 30 %.

[PUIIO)KEHHE 13
Pexomenoyemoe

METO/ OKCITEPUMEHTAJIBHOI'O OITPEJAEJIEHN A YCIIOBUU
TEIIVIOBOI'O CAMOBO3I'OPAHNM A TBEPIBIX BEIIIECTB 1
MATEPUAIJIOB

1. Anmapatypa

AnmapaTtypa A7 ONpeneNieHHs YCIOBMH TEIJIOBOIO CaMOBO3TOpPaHHUS
BKJIIOYAET B ce0s CIIeIyIOINe 3IEMEHTHI.

1.1. TepmocTaT BMECTHMOCTBIO paGoueii kamepsl He Menee 40 am° ¢
TEPMOPETYJISITOPOM, TIO3BOJISTIOIIAM TIOJIIepKUBATh MIOCTOSTHHYIO
temrepatypy ot 60 1o 250 °C ¢ morpemHocTbsio He 6oiee 3 °C.

1.2. Kop3uHOUKH M3 KOPPO3HMOHHOCTOMKOTO MeTaiia KyOM4ecKoW Win
mumHApuYeckon hopmer Beicotoi 35, 50, 70; 100, 140 u 200 mm (o 10 .
KKJOr0 pa3Mepa) C KpbIKaMH. J(namMeTp HMWIMHIAPUYIECKON KOP3WHOUYKH
JIOJDKeH OBITh paBeH ee BbicoTe. ToMmmHa cTeHKH Kop3uHoukn — (1,0+0,1)
MM.

1.3. Tepmoonektpuueckue  mpeobpasoBarenu  (He  MeHee  3)
MaKCHMaJIbHBIM THaMeTpoM pabouero cmas He 6osee 0,8 mm.

2. ITonroTroBka K UCIIBITAHUIO



2.1. IlpoBomsAT TapUpPOBOYHOE HCIBITAHHE C LEJIBIO ONPEACICHUSA
nonpaBky (At;) K HOKa3aHUSAM TEPMOIEKTPHUUECKUX NpeoOpasoBaTelieit 2 n
3. I7s1 3TOTO B TEPMOCTAT, HATPETHIH 0 3aJaHHOW TeMIIEPaTyphl, TOMEIIAIOT
KOP3WHOYKY C HETOPIOYMM BEIIECTBOM (HANpHUMEp, MPOKAJICHHBIM HECKOM).
VCTaHaBIMBAIOT TEPMODIICKTpHUUECKHE MpeobpasoBarenn (dept. 28) Takum
oOpazoM, 4ToObl  pabouwii  cmail  OJHOTO  TEPMOIIEKTPUYECKOTO
npeoOpa3oBaTesst KOHTAKTHPOBAJI C 00pa3IoM M PacIoJiaraics B ero LeHTpe,
BTOPOTO — COMNPHUKACAICSA C BHEIIHEH CTOPOHOW KOP3MHOYKH, TPETHEro —
Haxoauics Ha paccTosiHuu (30£1) MM OT CTeHKH KOp3uHOYKH. Paboune crian
BCEX TPEX TEPMODJICKTPUUECKUX NpeoOpa3oBarelieil JOIDKHBI paclonaraTbes
Ha OJHOM TOPH3OHTAIBLHOM YPOBHE, COOTBETCTBYIOIEM CpEeAHEH IHHUU
TEpMOCTATA.

— e e

|
I
™ ! |
Z Q
32 J —o\—"lt——\k\-’;-k;ﬁ(

L I

30 ‘ -

[Fmg—

1,2,3— paboure cran TEPMOAIEKTPHICCKIX TIpeodpa3zoBaTeei
Yepr. 28

Kop3uHOUKy C HEropro4MM BEIIECTBOM BBIAEP)KHUBAIOT B TEPMOCTATe 10
YCTAQHOBJICHHUS CTAllMOHAPHOTO pEXMUMa, MPH KOTOPOM IIOKAa3aHMSA BCEX
TEPMODJICKTPUYECKUX TMpeoOpasoBareneii B TeueHue 10 MuH ocTaroTCs
HEM3MEHHBIMH HJIM KOJIEOJIIOTCS C MMOCTOSTHHOM aMIUTHTYA0M OKOJIO CPEeTHHX
Temuepatyp ty, t;, tz. [lompaBky At, BEIUHCIIIOT IO (opMyIie

Atr = 0,5 (tz + t3) -1 (100)

2.2. OOpa3ubl [yl HUCHBITAaHHS JIOJDKHBI XapaKTepH30BaTh CpPEIHUE
CBOMCTBa UCCIIelyeMOTo BeliecTBa (Matepuana), [Ipu ucnpITaHUH JIUCTOBOTO
Marepuala ero HaOHpaloT B CTOIKY, COOTBETCTBYIOLIYIO BHYTPEHHHM
pasMepaM  KOp3MHOYKH. B  o0pa3max  MOHOJIMTHBIX  MarepuaioB
IIPeBaPUTEIHHO BHICBEPIIUBAIOT 10 IIEHTpa oTBepcTre anamerpom (7,0+0,5)
MM JUISl TEPMOJIEKTPHUECKOTO ITpeoOpa3oBaTels.

3. [IpoBeneHwe UCTIBITAHUI

3.1. 3anonHAIOT KOP3UHOUKY HCCIIEAYEMBbIM 00pa3loM. YCTaHaBIMBAIOT
TEPMODJICKTPUYECKHE TmpeodpasoBaren B CooTBeTcTBHM ¢ 1. 2.1
Kop3nuHouky 3aKkpbIBalOT KpBIIIKOW M IIOMEILAIOT €€ B LEHTP TEpMOcTaTa,
HArpeToro 10 3aJaHHOW TeMIeparypsl ucnbiTanus (Hampumep, 200 °C).

3a TemmepaTypy HCIBITAaHHS TPHHAMAIOT CpexHee apu(pMeTHIecKoe
MOKa3aHUH TEPMOIJIEKTPUUECKUX MpeoldpazoBarenieii 2 u 3 3a BHIYETOM
nomnpasku At,.

3.2. O0pa3el] BBLACPKUBAIOT B TEPMOCTATE 10 CAMOBO3rOpaHus Win (TpH
OTCYTCTBUY CaMOBO3TOPaHMsI) B TEUEHHUE BPEMEHH, YKa3aHHOTO B Tabm. 33.

Ta6numa 33
BricoTa KOP3MHOYKH, MM [IpomomKUTENEHOCTE UCTIHITAHUS Ha
CaMOBO3TOpaHue, 4
35 6
50 12




70 24

100 48
140 96
200 192

3a caMOBO3ropaHue MPUHUMAIOT HOBBIIICHHE TEMIIEpaTypsl oOpasua (Ho
MOKa3aHMsIM TEPMOIJIEKTPHIECKOTO Tipeobpasosareis 1) mo (450+50) °C.

3.3. Ecnu mpu mepBOM HCHBITaHMM CaMOBO3rOpaHHE HE IHPOU3OLLIO B
TEUYeHHE BPEMEHH, YKa3aHHOro B TaOy. 33, TO clenyloliee HCIBITaHHE C
HOBBIM 00pa31oM JaHHOTO 00beMa IMPOBOAAT MPH OOJIBILIEH TeMIleparype.

3.4. Ecnu mpu mepBOM HCIIBITAHWM MPOW3OLUIO CaMOBO3TOpPaHUE, TO
CJIeyIOIIee UCIIBITAHUE ¢ HOBBIM 00pa3LoM JaHHOIO 00beMa MPOBOIAT NPU
MeHbIIei remneparype (Hanpumep, Ha 20 °C MeHbIIe).

3.5. McmpiTaHus MOBTOPSIOT MIPH Pa3IMIHBIX TEMIIEPATypax ¢ oOpa3namu
JaHHOTO 00BeMa JI0 AOCTIDKCHHS MHHUMAJIBHON TEMIIepaTyphl, IPH KOTOPOH
NPOUCXOTUT CaMOBO3ropaHue, a mpu Temmeparype Ha 10 °C wmeHbmie
MUHHMaJIbHOM caMoBO3ropanue He npoucxomut. Cpennee apupmernueckoe
3HAUEHHE JTUX TEMIIepaTyp NMPUHHMAIOT 3a TEMIIepaTypy CaMOBO3TOpaHUS
00pa3siia JaHHOro 00beMa.

AHaJOTUYHBIE UCIBITAHUS TPOBOJAT C O0Opa3laMu HCCIEAYyEeMOTO
BEIIIECTBA B KOP3WHOYKAX APYTHX Pa3MEPOB.

4 OreHka pe3ynbTaToB

4.1. Ha oOCHOBaHMM TOJIy4EHHBIX pE3YJIbTaTOB HCIBITAHUH CTPOST
rpadUKd 3aBHCUMOCTH Jiorapudma TemIiepaTypbl CaMOBO3TOpPaHHS OT
norapudma  yoenpbHOW TOBEPXHOCTH MW Jiorapuma BpeMEHH IO

caMoBo3ropanus (4ept. 29), KOTOpbIe ONMUCHIBAIOTCS YPAaBHECHUSAMU HPSMON
JIHUM:

lgt.= A+ nylgS; (aon
lgt.=As-nglg T, (102)
g7
27
561
25k
24k
23k
27 SR N SRS S G
e 16 18 20 27 [gSs
g7
26
25
2%
23
b4 T T S G S S N S S
~G8 -4 4 04 a8 12 14 20 g7
Yept. 29

riae t. — Temmepatypa camoBosropanus, °C;
A, np, A, Ny - K0O3QOULUMEHTBI, ONPEAEISAEMBIE N0 ONBITHBIM JAHHBIM;



T — TPOJOJDKUTENILHOCT HCHBITAaHUS OT MOMEHTa BBIPAaBHUBAHUS
TeMIepaTyp. odpasna HCCIEIyeMOro BEMIECTBA M TEpMOCTaTa A0 MOMEHTa
CaMOBO3TOPaHHs, U;

S - yaenbHast TOBEPXHOCTH 06pasiia, B M- BhUMCIsEMast TI0 (opMyIe

s=L, (103)

\%

rie F — nosHas Hapy&Has TOBEPXHOCTh 06pasia, M%;

V - oGbem 06pasua, M.

4.2. YcrmoBus M pe3yibTaThl HCIBITAHHHA PETHCTPHUPYIOT B HPOTOKOIIE,
(opma KOTOPOTO TIpUBE/ICHA B NMPHIIOKEeHUH 1.

5. TpeboBanus 6e30macHOCTH

W3-3a BBIAETEHUS TOKCHYHBIX NPOAYKTOB TEPMHUECKOTO Pa3JIOKECHUS
TEPMOCTAT CJIEAYET yCTAaHABIMBATh B OTICIBHOM IOMELICHHH C MPUTOYHO-
BEITSDKHON BEHTWILILNEH oOecrednBaromeil KpaTHOCTh OOMEHa BO3IyXa HE
MeHee BochMH. Pabouee MecTo omepaTopa JIOJDKHO — yJOBJIETBOPSATH
CaHUTapHO-THrHeHn4YeckuM tpedoBanusm no 'OCT 12.1.005.

IIPUJIOKEHUE 14
Pexomenoyemoe

METOJ SKCIIEPUMEHTAJIBHOI'O OIIPEJAEJIEHUA
MHWHUMAJIbHON SHEPTUU 3AXKUI'AHMA TIBUIEBO3Y IIHBIX
CMECEHU

1. Anmapatypa

YcraHoBka IJIA ONPCACIICHUA MUHHUMAaJIbHON OHECPIrun 3aKUTAHU
MBUIEBO3AYIIHBIX cMeceit (uept. 30) Brarouaer B cebs  creayromiue
JJICMCHTBHI. f
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1 — BuOparop 2 — pacnbuiuTeNb: 3 -— ceTKa; 4 — 3JIeKTPO/IbI
32)KHUTaHUST; 5 — PEryIATOP MEKAIEKTPOIHOTO PACCTOSHUS
Yepr. 30

5

| =—=\\\ \Fjo

1.1. BuOpocutoBOli pacmputMTeNs Ha 0ase 3JIEKTPOMATHUTHOTO
BUOparopa or BHOpomaccaxkHoro mpubopa BIIM-3 mommoctsio 18 Br,
oOecrieunBarONIMi CO3JaHUE IMBIIEBOrO O0JaKa pa3inyHONW KOHIEHTPALHH.
V3meHeHne  KOHLEHTPalMMd  MbUICBO3AYIIHOW  CMECH  JIOCTUraeTcs
PeryJIMpoBKON HampspKEHHUsI Ha BHOpaTope pacnbuiuTelis B aAnanazone 20—
240 B. Pacmpuintens cHaOxeH cutamu ¢ pasmepom siueek 40 u 100 mMxm.
Huamerp cur momkeH ObiTh 15—20 mwm. PaccrostHue MeEXIy CHTOM



pACHBUINTENS W TOPH30HTAIBHON IUIOCKOCTBIO PACIIONIONKCHUS 3IEKTPOAOB
JIOJDKHO PETYJIMPOBAThCA IUCKPETHO C IOTPEHIHOCThIO He Oosiee 1 MM
MpUHUMATH 3Ha4YeHus 5; 10 M.

1.2. DnexTpoapl MCKPOBOTO WCTOYHMKA 3a)KUTaHHS, NPEACTaBISIOLINE
c000¥ CTep)KHU U3 HEPXKABEIOILEH CTaIM AUAMETPOM He Oosiee 3 MM, JJTHHOU
He MeHee 20 MM. DIJIEKTPOJbI 3aKpeIUIeHbl TOPU30HTAIILHO M COOCHO JIPYT K
JIpyry. YTOJI 3aTOYKH DJIEKTPOJOB J0JDKEH ObITh He Oornee 15°, paccrosiHue
MEXAY DJIEKTPOJAAMHU COCTABISIET 2—6 MM M peryinmpyercsi IUCKpPETHO ¢
marom 1 MM 1 norpemHocThio £0,1 MM.

1.3. YcraHoBKka MoipkKHA oOecreuynBaTh MCKPOBOW paspsii ¢ 3alaceHHOU
sueprueit 10°—10" Jx (mpu HEOGXOANMOCTH YKa3aHHBIE MPEICITBl MOKHO
pacummpuTs). YacTroTa clenoBaHWA HCKPOBBIX pPas3psoB HE JOJDKHA
npeBbimath 2 ['m. B 610ke hopMupoBaHHs HCKPOBOTO pa3psiia UCTIONB3YIOT:
HCTOYHHMK BBICOKOTO HANPSDKEHHUS ITOCTOSHHOTO TOKa C PETYJIHUPYEMBIM
HanpspkeHneM oT 5 1o 12 kB; kumoBonsTMeTp THa C-196; m3meputens L, C,
R tuna E7—11; xonnencarops! BakyymHble Tuna KII 1—4 ans 3amacaemoit
sHeprun ot 0 no 50 m/Ix u nomonHuTenbHBIE KOHAECHCaTOphl THa OI'T-U
s 3amacaemoit 3ueprud oT 50 mo 100 m/Ix; MHIYKTHBHOCTh B KaueCTBE
KOTOpOH UCIIONIb30BaHa BEICOKOBOJIBTHASE OOMOTKA aBTOMOOWIILHOM KaTyIke
saxuranust Tuna b115; BakyymHuble Boikitouatenu tTuna BB-16/10. MonTtax
BBICOKOBOJIBTHOM  IEMM  JOJDKEH  MPOM3BOAUTHCS  BBICOKOBOJBTHBIM
npoBogoM Mapku [IIIOB, a cymmapHas uiMHa @OpOBOAAa HE JOJDKHA
MIPEBEIMIATH 2 M.

1.4. TlpuromHOCTh YCTAHOBKM K paboTe MPOBEPSIOT IO JIHMKOIOAMIO
(TOCT 22226), MuHHMANbHAsI SHEPTHUS 3aKUTAHUST KOTOPOTO JOJDKHA OBITH
paBuoit 15+5)m]lx.

2. [IpoBeneHre UCTIBITAHUI

2.1. JIns ucnbITaHUH UCTIONB3YIOT MBUTH AnUcTepcHOCThI0 MeHee 100 MkM.

2.2. PerynupyroT mapameTpbl pa3psaHOrO KOHTypa (eMKocTh pabouero
KOHJICHCATOpa M HaNpsDKEHHE Ha ero OOKJIaJKax) TakKuM 00pa3oM, 4TOOBI
obecreunBaIoch 3aJJaHHOE 3HAYCHUE 3aIIaCeHHOI B KOHACHCATOPE IHEPTUH.

2.3. YcTaHaBIMBAIOT B PACIBUIMTENL CUTO C TAKMM Pa3MepoM siueek, Mpu
KOTOPOM JIOCTHTaeTCsl MAaKCUMAJIbHBIN JTHaNla30H M3MEHEHUS! KOHIEHTpaluu
mbUTA.  BaZpoCUTOBBIM pPAaCHBUIMTENEM CO3/1ACTCSl IBUICBO3AYIIHAS CMECh
IIPOHU3BIBAIOIIAS Pa3PSAHBIN TPOMEKYTOK.

2.4. BrrroyaroT pabovyro U KOHTPOJIHPYIOUIYIO anmapaTypy, 00ecrednB
PEKUM IEPHOIMYHOT0 HHUIIMUPOBAHUS UCKPOBOTO paspsija.

2.5. HcmblTaHnsl Ha BOCIUIAMEHEHHWE IBIJICBO3AYIIHON cMecH HpPOBOIST
IIPU 3aBEZIOMO 3aXKUTaloIIel SHePTruy, JaroNieil BEpOATHOCTh BOCIUIAMEHEHHUS
or 0,] mo 0.6 TIpu 3TOM BemMuMHA Pa3pSAAHOTO MPOMEKYTKa paBHA 4 MM,
paccTosHUE MEX]y CUTOM U 3JIeKTpoaaMu paBHO 10 mMm.

Ecnu npu 100 m/lx HeT BOCIJIAMEHEHWM IBUICBO3AYIIHONW CMECH, TO
UCIIBITAHMS TIOBTOPSIIOT, U3MEHSISI BEJIMUUHY Pa3psAHOTO IPOMEXYTKa (CM. II.
1.1), BBICOTY cUTa HAJ JNEKTPOAAMH, a TAKKE HAINPSHKCHHUE Ha BHOpatope ¢
marom 50 B. Unciio MCKpOBBIX pa3psiioB B KaXI0H cepuy JOJDKHO OBITH HE
menee 100.

MuHMManbHOM 3HEpruey 3a)KMraHus JaHHOM MBIIEBO3AYIIHON CMecH
cuntator SHepruto cB. 100 wmJ/Dk, ecnM TpUM  HCOBITAHUSAX  HE
3apernuCTPUPOBAHO HU OJHOTO BOCIITIAMEHEHHUSL.

2.6. B MOMEHT BOCIUIAMCHEHHS IBUICBO3AYIIHOW CMECH OTKIIOYAIOT
BUOPOCHTOBOM  pacmbUINTEeb M  HCTOYHHK  BBICOKOTO  HAINPSDKEHUS
MOCTOSTHHOTO TOKa,

3a BOCIUIAMEHEHHE MPUHUMAIOT TOPEHHE IBUICBO3AYIIHOH CMECH |
pacmpocTpaHeHHE IJIAaMEHH OT MCTOYHHKA 3a)KUTaHHUsI Ha PacCTOsHHE, Oojee
4YeM B 2 pa3a NpeBbIIIAIOIIee Pa3psIHbIA MPOMEXKYTOK.

2.7. VcnplTanust Ha BOCIUIAaMEHEHHE TTBIEBO3AYIIHONH CMECH TIOBTOPSIOT
IPU Pa3IMYHOM HANpsDKEHHMH HAa BHOpAaTOpe pACIHBUIMTEINS 10 BBISBICHUS
HanOostee JIErKo BOCIUIAMEHSIOIIEH S CMecCH.

HanGonee nerko BocrulamMeHsIomasics IBIIEBO3AYIIHAS CMECh HMEET
camyro BBICOKYIO BEPOSITHOCTD BOCIUIAMEHEHHS. BepositHocTb



BOCIUTAMEHEHUS (P) BEIYUCIAIOT IO (hopmyIie

p= (104)
n

[JIe M — YKCIIO BOCIIAMEHEHHH ITBUIEBO3YLIHON CMECH B JIAHHOW Cepru
HUCTBITAaHUM;

N — o01Iee YICII0 HCKPOBBIX Pa3psIIOB B JAHHON CEPUH HCIIBITAHUIL

IMpumedanne. Yucno BOCIUNIAMEHEHHH J[ODKHO OBITH OXHHAKOBBIM B
Kaxaoi cepun u He MeHee 10.

2.8. Usmensts paccrosiaue (h) Mexmy cuToM o3aTopa M 3JIeKTPOIaMH, a
TaKKe BENUUMHY paspsmHoro mpomexytka (I), mMoBTOpAOT HCHBITAaHHSA C
Hanboyiee JIETKO BOCIUIAMEHSIOLICHCS IBUICBO3AYIIHOW CMECBIO [0
BBISIBJICHUSI ONTHUMAlbHBIX 3HAYeHHWM MepeMeHHbIX mnapamerpoB h u |
OnTuManbHble  3HAYEHHMS YKAa3aHHBIX  I[1ApAMETPOB  XapaKTEPU3YHOTCS
HaubOoJIbIIEH BEPOSITHOCTHIO BOCILIAMEHEHHSI.

2.9. 3MeHsis JHEPIUIO MCKPOBOTO paspsiid, IPOBOIST HCIBITAHHSA C
Hauboyiee JIETKO BOCIUIAMEHSIONIEHCS —MBUICBO3AYIIHON CMEChIO MpH
OIITUMAJIbBHbIX 3HAYCHHAX h u I J0 BbISIBJIICHHUA MUHUMAaJIbLHOH OHEPrumn
sakuranust. [0 SKCIIepIMEHTAIIBHBIM JaHHBIM CTPOSIT KPUBYIO 3aBHCHMOCTH
BEPOSITHOCTU BOCIUIAMEHEHHUSI OT BEJIUYMHBI SHEPTHHU 3aXuraHus (dept. 31).

3aBUCHUMOCTh BEPOATHOCTU BOCINIAMCHCHUA HLIHCBOS[[yIHHOI\/’I cMECHU
cononumepa CAMEJT (TOCT 12271) ot 3Ha4eHUS SHEPTUH 3a)KUTAHUSI
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Yeprt. 31

3. OueHka pe3yabpTaToB

3.1. 3a MHUHUMaIbHYIO  ODHEpPIrUI0  3aKHUIAHUS  HCCIEIyeMOii
MBUICBO3MYIIIHOW CMECH MPUHAMAIOT 3HAYCHHUE OJHEPrHM 3a)KUraHusl,
COOTBETCTBYIOIIEE BeposTHOCTH BocmiameneHust 0,01.

0 2. YcioBusi U pe3yJbTaThl MCHBITAHUI PErHCTPUPYIOT B IIPOTOKOJIE,
(bopma KOTOpoii IpUBEIeHA B MPUIIOKEHNH 1.

4. TpeboBaHms O€30MIaCHOCTH

VYcraHOBKy ciieyeT HoMeniath B BBITSDKHOM mikady. Pabouee mecto
orepaTopa J0JDKHO YAOBIETBOPSATH TPEOOBAHUSAM 3JIEKTPOOE30MaCHOCTH I10
I'OCT 12.1.019 wu canurapHO-TurneHndeckuM TpeboBanusiM 1o ['OCT
12.1.005.

I[IPUJIOKEHUE 15
Pexomenoyemoe



METO]/I OIIPEJIEJIEHUSA MAKCHUMAJIBHO CKOPOCTU .
HAPACTAHUS JABJIEHU A B3PbIBA ITbIJIEBO3AYIIHBIX CMECEUN

1. Annaparypa

Omnuncanue amnmaparypbl Uil ONpeNeleHUs MaKCHMalbHOH CKOPOCTH
HapacTaHMsl JaBJICHHS B3pbIBa IBIJIEBO3AYIIHBIX CMeceld NpPUBEJEHO B II.
4.11.1.

2. IToaroroska K ucnsITaHuto [1oAroToBKa K UCHBITAHUIO — 110 I1. 4.11.2.

3. [IpoBeneHwe uCTIbITaHUI

VcnblTaHus 1O ONpPEACNICHUI0 MAaKCHMAaJbHOH CKOPOCTH HapacTaHHs
JTABJICHUS B3pPbIBA MBUICBO3IYITHBIX CMECEeH IPOBOIAT coracHo 1. 4.11.3.

4. OneHKa pe3yIbTaToB

ITo pesynprataM EIMHHYHOTO HCIIBITAHHUS OINPEACIAIOT HAMOOINbIIEe
3HAYCHUE CKOPOCTH HApacTaHWs JABJICHUS B3pBIBA IBUICBO3IYIIHON cMecH
o hopmysie

(dp /dT),,, = (dp /dr),, -1 (105)

Po
(dp/dt)y,,,(dp/dt),—  cooTBeTCTBEHHO 3HAYCHHUS CKOpOCTH

HapaCTaHus JOaBJICHHUA B3pbIBa U MaKCUMaJIbHOU CKOPOCTH U3MCHCHUA
JIABJICHHUS B IIPOLIECCE €AUHUYHOIO UCIIBITAHUSA, klla-ct,

Jlnst  ompeneneHds MaKCHMMAlbHOH CKOPOCTH HapacTaHWs JaBJICHUS
B3pbIBA CTPOSAT KPHBYIO 3aBHCHUMOCTH CKOPOCTH HapacTaHus [IaBIICHUS
B3peiBa  (dp/dt),,, OT KoHUeHTpauuu BemecTBa pPs Haubombuee wu3
TIOJTyYEHHBIX 3HaueHui (0p/dt),,, MPUHUMAIOT 32 MAKCUMANBHYIO CKOPOCTh
HAapacTaHUs JABJICHUS B3PbIBA HCCIIEAYEMOr0O BELICCTRA.

5. YcrnoBusi U pe3ysibTaThl HCIBITAHUN PETHCTPUPYIOT B HPOTOKOIIE,
(hopMa KOTOpPOTo MpUBEICHA B MPUIOKEHHH 1.

NHOOPMAIIMOHHBIE TAHHBIE
1. PASPABOTAH U BHECEH MunucrepctBom BHyTpeHHux aen CCCP

PA3PABOTUYUKU

A. S. KoponbueHko, -p TexH. Hayk, npodeccop; JI. C. Adanacbea; B.
C. babxkun, n-p texu. Hayk; O. M. I'oBnak; B. U. TopiikoB, kaHz. TEeXH.
Hayk; H. H. I'ypesiHoBa, kanxa. texH. Hayk; M. O. [eBiaukanoB; A. B.
UBanoB, xaun. texH. Hayk; B. C. Wmmukun; b. 3. Komaes; I'. H. KpaBuyk;
B. C. Kpusopyuko; B. H. KpuBynun, kana. texs. Hayk; H. M. Kpyrisikosa;
E. A. KyapsiBues, xana. texH. Hayk; B. C. Kynes; M II. Manenkos; B. B.
MonbkoB, kaHA. ¢u3.-mat. Hayk; B. A. Mopo3; M. A. Mortun; B. IO.
HaBuens, xaunz. texH. Hayk; H. JI. [loneraeB, kann. TtexH. Hayk; C. A.
[TomoB, xaua. TexH. Hayk; B. M. Cunopiok; I'. H. CmenkoB, 1-p TexH. HayK;
H. A. Tepemmna; P. 3. ®axpucinamoB, KaHa. TexH. Hayk; JI. I'. ®unuH, KaHz.
texH. Hayk; 1O. H. Illebeko, n-p TexH. Hayk; B. A. fpor, kaHa. TexH. HayK.

2. YTBEPXJEH U BBEJEH B JIEUCTBUE IlocraHOBIeHHEM
I'ocynapctBennoro komutera CCCP no ynpaBieHUI0 KadeCTBOM MPOTyKIHU
u cragaapTam ot 12.12.89 Ne 3683

3. Cpoxk niepBoii npoBepku 1995 r., NeprHoANIHOCTD TPOBEPKH S JIET.

4. CraHzapT NOJHOCTBIO COOTBETCTBYET MEXKIYHapOAHOMY CTaHIapTy
MDOK 79—4—75 mno ompeieneHuIo TeMIepaTypbl CaMOBOCIUIAMEHEHHUS
ra3oB u xujakocteid. CTaHIapT COOTBETCTBYET MEKIYHAPOIHOMY CTAHIAPTY
NCO 1182—83 B uyactu MeToja MPOBEICHHsS HCIBITAHUS MATEPUAIOB HA
Heroprouects, CT COB 382—76 B 4acTu OLIEHKH pe3yJbTATOB UCIBITAHHS
MaTepuaioB Ha Heropiouecth; MCO 2719 —73 u CT COB 1495—75 B yactu



CKOPOCTH HarpeBaHus oOpaslia M INPOBEICHHMS MCIBITAHUS Ha BCIBILIKY
HedTenpoaykToB B 3akpeiToM Tturie;, MCO 1523—83 B wactm ckopoctu
HarpeBaHus oOpasna ¥ MPOBEACHUS MCIBITAaHUS Ha BCIIBILIKY JIAKOB, KPAcoK,
HeTAHBIX U aHAJIOTUYHBIX MIPOAYKTOB B 3aKkpbiToM THrIE; MCO 2592—73 n
CT COB 5469—86 B wacTu ompeneneHUs TeMIlepaTypa BCIHBIIIKH U
BOcIUIaMeHeHHs1 He(TenpoayKkToB B oTkpbiToM THriie; CT COB 4831—84 B
YacTH METOJIa ONpe/IeNICHNs] KOHIIEHTPAI[MOHHOTO IpeJielia pacpoCTpaHeHHs
IUIAMEHH B MBUICBO3AYIIHBIX CMECsX. B cTaHIapT BBEJCHBI MEXAYHAPOIHBIN
craugapt MCO 4589—84, CT COB 6219—88 u CT C3B 6527—388.

5. BBAMEH I'OCT 12.1.044—84

6. CCbIJIOYHBIE HOPMATUBHO-TEXHUYECKHNE JOKYMEHTBI

O6oznauenne HTJ], =a|llomep myHKTa, HOAITYHKTA, IPUIOKECHHUS
KOTOPOW JTaHa CChUIKA

T'OCT 12.1.004—85 1,1,2.13,2.2.2,232,24.2,25.2,26.2,2.8.2,29.2,
2.12.2,2,17.2,2.18,2,2.19.2, 2.20.2

415, 435, 445, 455, 465, 4.75, 484, 4.9.5,
4.105.3,4.115,4.12.5, 4135, 4.14.5, 4.15.4, 4.16.4,
4,185, 4.19.5, 4.20.5, 4.21.4, npunoxenus 7, 13, 14
1.1, 2.2.2, 23.2, 24.2, 25.2, 2.6.2, 2.9.2, 2.12.2,
2.17.2,2.18.2,2.19.2,2.20.2

T'OCT 12.1.011—78 2.4.2

T'OCT 12.1.018—86 2.9.2

T'OCT 12.1.019—79 4.15,4.45, 455,465, 4.7.5, 4.8.4, 495, 4.10.5.3,
4115, 4.12.5, 4,13.5, 4.16.4, 4.18.5, 4.19.5, 4.20.5,
4.21.4, npunoxenus 7, 14

T'OCT 400—80 45.1.3

I'OCT 12.1.005—88

I'OCT 12.1.010—76

I'OCT 2603—79 41225

I'OCT 2715-75 [Tpunoxenue 14
I'OCT 5632—72 416.1.1

I'OCT 6006—78 41225

I'OCT 8894—86 41111

I'OCT 9147—80 451.2

I'OCT 10667—74 4724

I'OCT 12271—76
I'OCT 12423—66

I'OCT 12766.1—77

I'OCT 16363—76
I'OCT 19433—88
I'OCT 19908—80
I'OCT 21793—76
I'OCT 22226—76
I'OCT 22300—76

1. O6uiue oNoKEHUS

[punoxenune 14
4722,41322,4143.1
411.1.3,4,18.1.1,4.20.1.1
4.3.2.6

11

4811

4.14

4.11.2.5, npunoxenue 14
4.16.1.7

COAEPXXAHUE

2. Tlokazarenu TOXKapOB3PBIBOOIIACHOCTH

3. YcnoBus HO)KapOB3pI)IBO6C3OHaCHOCTI/I IIpHU UCIIOJIb30BAHUU BCUICCTB U

MaTepHuaaoB
4, Mertonpl

[Ipunoxenune

OIIPEACIICHUA ToKazaTesei TIOKapOB3PBIBOOIIACHOCTH
BEOICCTB U MAaTEPpHUAIOB

IIpoToxosbl

TI0KAapOB3PBIBOOIIACHOCTH BEIICCTB U MAaTEPHUATIOB

[Mpunoxxenue 2. MeTozbl pacuera TeMIiepaTypbl BCIILIKH KUAKOCTEH
[punoxenne 3. MeToasl

JKHIKOCTEH

pacuyera TeMIlepaTypsl

OIpeeIICHUI HoKasarenei

BOCIINIaMCHCHHUA



IMpunoxenne 4. Meroasl pacdyeTa KOHIEHTPAIMOHHBIX MPEAEIOB
pacIpocTpaHEeHHs IUIAMEHH I10 Ta30- U TapOBO3AYIIHEIM CMECSIM

IMpunoxenne 5. KOHCTPYKIUS pacTbIIUTENS AUCHEPCHBIX BELIECTB IPH
OINpeNieNIeHUH NoKa3aTesel B3phiBa MbUIEBO3AYIIHBIX CMecei

[punoxxenne 6. Meroasl pacuera TEMIEPATYpHBIX  IIPEAEIOB
pacIpocTpaHeHus IIaMEHU

[punoxxenne 7. MeTonsl  3KCIIEPUMEHTAJIBHOTO  OMNpECTICHUS
HOpPMaJbHOH  CKOPOCTH  paclpoCTpaHeHMs IIJaMeHH B  ra3o- H
MIapOBO3/IYLIHBIX CMECSIX

[punoxenne 8.  MeTox  SKCIIEPUMEHTAJIBHOTO  OINPEICIICHHS
MaKCHMAaJIbHOTO JaBJICHUS B3PbIBA M MAKCUMAJIBHOW CKOPOCTH HAapacTaHUS
JTABJICHUS B3PbIBA ra30- M MapOBO3IYIIHBIX CMECEH

[punoxenne 9. Omnmcanue CTaHJApTHOTO oOpasma K  METOAy
onpeneneHus ko3¢ UIIeHTa TIMO00pa30BaHUS

[punoxenne 10. Ommcanne MakeTa CTaHTAPTHOTO oOpasla K METOmy
OIpeJieTICHUs] HHIEKCa PACIIPOCTPaHEHHs INIaAMEHH

[Ipunoxenne 11. Metox pacdyera MakCHUManbHOTO [aBJICHHUS B3pbIBa
ra3o- U IapoBO3AYLIHBIX CMecer

[Mpunoxxenne 12. Mertompl pacyera CKOPOCTH HapacTaHUs JaBJICHUS
B3pbIBA I'a30- U IAPOBO3AYIIHBIX CMeECeH

[Mpunoxxenne 13. MeTon 3KCHEpHUMEHTANBHOTO OIpENENICHHsT YCIOBUN
TETJIOBOTO CAMOBO3TOPaHMS BEILIECTB U MATEPHAIOB

IMpunoxenne 14, MeTtox  SKCHEPHMEHTANBHOTO  ONpPEICICHUS
MHUHHAMAaJIbHOW SHEPTHHN 3aKUTaHMS MBIICBO3AYIIHBIX CMecer

IMpunoxenne 15. Mertox ompemeneHHss MaKCHUMalbHOW CKOPOCTH
HapacTaHMs JJaBJICHHS B3PbIBA IBUICBO3YIIHBIX CMECEH



