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Bueceno Msmenenue Ne 1, npunstoe MexrocyaapctBeHHbIM COBETOM MO CTaHAApTU3ALUM,
MeTponorun M ceptudukanuu (mpoTtokor Ne 16 ot 08.10.99). 3apeructpupoBano TexHUUECKUM
cekperapuatoM MI'C Ne 3461. (MYC Ne7 2000 1.)

Hacrosmmuii cranmapT pacmpocTpaHSeTcsl Ha MPOCTHIC BEIISCTBAa, XUMHUYCCKUE COCOMHEHUS U WX
CMECH B pa3IMYHBIX AarperaTHbIX COCTOSHISIX M KOMOMHANIMSAX, B TOM YHCJIE MOJMMEPHBIE W
KOMITO3UTHBIE MaTepuaibl (ajiee — BEIIeCTBa U MAaTepUaIIbl), IPUMEHsIEMbIEe B OTPAC/IAX HapOJAHOTO
XO03SHCTBA.

CraHmapT He pacpoCTpaHsIeTCs Ha B3PBHIBYATHIC U PAJHOAKTHBHEIC BEMIECTBA M MATCPHAIIEI.

CraHmapT ycCTaHaBIMBaeT HOMEHKIATYpY IIOKa3zaTeleill I0)KapoB3pPHIBOOIIACHOCTH BEIIECTB M
MaTepHaioB U METOBI UX OTPEIEICHNUS.

1. OBIIUE TOJIOKEHUSA

1.1. Tloka3zaremy mMOKapOB3pPBIBOOIIACHOCTH BEIECTB W MATEPHAJOB OIPEACISIIOT C  IIENbI0
MOJY4eHHs] HCXOJHBIX JaHHBIX JUIs pa3pabOTKHU CHCTEM IO 00ECIIEUSHHUIO MOKapHO 0e30MacHOCTH U
B3pBIBOOE30IACHOCTH B cooTBeTcTBUM ¢ TpeboBanmsmu ['OCT 12.1.004 u T'OCT 12.1.010,
CTPOMTEIBHBIX HOPM M TpaBwWi, yTBepkaAeHHbIX locctpoem CCCP; mpaBunm ycTpoicTBa
3JIEKTPOYCTaHOBOK, YTBEPKACHHBIX I ocanepronam3opom MumsHepro CCCP; mpu kimaccudpuxanun
onacHbIx Tpy30B mo 'OCT 19433; must BbIOOpa KaTeropuu IMOMENICHHH W 34aHUH B COOTBETCTBUH C
TpeOOBaHMSIMH HOPM TEXHOJIOTMUECKOTO TPOCKTHPOBAHMS; JUIS TEXHHYECKOTO Hajazopa 3a
M3TOTOBJIICHUEM MAaTEepHAJIOB M M3JEIHH IPH MOCTPOMKE M PEMOHTE CyAOB IO IpaBwiam Pernctpa
CCCP u Peunoro Peructpa PCOCP.

1.2. TloxapoB3phIBOOMACHOCTh BEIIECTB W MAaTCPHAJIOB OIPEICIACTCS IOKA3aTCeNIIMHU, BBIOOD
KOTOPBIX 3aBUCHT OT arperaTHOr0 COCTOSIHUSI BEIIECTBA (MaTepHaia) U YCIOBUH €ro IPUMEHEHHUS.

Meroasl OmpeAeneHus MOoKazaTeleld NPUMEHSIOT Uil CTPOMTENBHBIX MAaTepHalioB IO Mepe
YCTaHOBJICHHS KTacCU()MKAMHU 3THX MTOKa3aTeNeH U BBEJCHUS 110 HUIM HOPMAaTHBHBIX TPEOOBAHUH.

1.3. IIpu onpeneneHnH MOXKapOB3PHIBOONIACHOCTH BEIIECTB U MATEPHUAJIOB PA3IUYAIOT:



ra3pl—BEeIIeCTBa, JaBJIEHUE HACBHIIIEHHBIX MApOB KOTOPHIX Mpu Temmeparype 25 °C u gaBieHun
101,3 kITa npessiaet 101,3 kI1a;

JKUIKOCTH—BEIICCTBA, JaBJICHWE HACHIIIEHHBIX MMapoB KOTOPHIX Tpu Temreparype 25°C u
masnenun 101,3 xlla mensme 101,3 xIla. K XHAKOCTSIM OTHOCAT TakXe TBEpAbIC IUIABAIIHECS
BEIIIeCTBA, TEMIIepaTypa IUIaBICHUS MIN KaljlenaaeHus KoTopbix Menble 50 °C;

TBEPJABIC BCIICCTBA M MaTCPUATbI—HHINBHyaIbHBIC BEIIECTBA M MX CMECEBHIC KOMIIO3HIIUU C
TeMIepaTypoil TaBieHus wWin KarurenaneHwus Oomerme 50 °C, a Takke BemlecTBa, HE HWMEIOIIHE
TeMIepaTypy IUIaBJIeHUs (HampuMep, IpeBecHHa, TKaHH U T. I1.);

MBUTH—TUCTIEPTUPOBAaHHBIC TBEPAbIE BEIIECTBA U MAaTEPUAIIbl C pa3MEPOM HacTuIl MeHee 850 MKM.

1.4. Homenkiatypa  moka3zaTelied W WX  OPUMCHICMOCTh  JUIS  XapaKTEPUCTHKH
MO’KapOB3PHIBOOMACHOCTH BEIIECTB M MATEPHAIIOB TPUBEICHBI B Ta0I. 1.

Ta6muna 1
Iloxa3zarens ArperatHoe COCTOSHUE BELECTB U MATEPHUAJIOB
rasbl JKUJIKOCTH | TBEpAbIE NBUIN
I'pynmna roprouectu + + + +
Temneparypa BCIBILIKY — + — —
Temmneparypa BOCIIAMEHEHHUS — + + +
Temneparypa caMOBOCIITIAMEHEHMSI + + + +
KoHIleHTpalmoHHbBIE  TPENeNbl  PaclpoOCTPAHSHUS + + — +
IUTaMeHH (BOCTIIIAaMEHEHHUS)
TemmneparypHbie Mpeaensl pacnpocTpaHeHus — + — —
IJIaMeHH (BOCTUIAMCHEHUS )
Temneparypa TiaeHUs — — + +
YcnoBus TEII0BOrO CaMOBO3TOPAHHUS — — + +
MuHMManbHas S3HEPrusl 3aKUraHus + + — +
Kucnopoanslii uuzexc — — + —
CnocoOHOCTh ~ B3pBIBATBCA W TOpETh  TIpH + + + +
B3aUMOJICHCTBUU C BOJOHM, KHUCIOPOJIOM BO3]yXa U
JPYTHUMH BELIECTBAMU
HopmanpHast CKOpOCTh pacnpoCTpaHEHUs IaMEHH + + — —
CKOpOCTh BBITOpAHUS — + — —
Koappuuunent npimoodpazoBanus — — + —
Wupexc pacnpocTpaHeHus IIaMEHH — — + —
IlokasaTenb TOKCHMYHOCTH MPOAYKTOB TOPEHHUS — — + —
ITOJTMMEPHBIX MaTEPHAIOB
MuHnumansHoe B3PBIBOOIIACHOE conepIKaHue + + — +
KHCIIOpOaa
MunanManbHas (QIerMaTH3UPYIOMAas KOHICHTPALIUS + + — +
(hnermaTuzaropa
MakcuManbpHOE 1aBl€HUE B3pbIBA + + — +
CKOpOCTb HapacTaHUs JaBJIECHUsSI B3pbIBa + + — +
Konnenrpammonusiii  mpenmen  ang¢y3HOHHOTO + + — —
TOPEHUS Ta30BBIX CMECEH B BO3IyXe
[Ipumeuanus:
1. 32k “+” 0003HAaYaET MPUMEHIEMOCTb, 3HAK “— "—HEMPUMEHSIEMOCTh MTOKa3aTes.

2. Kpome ykazanHpIXx B Tabia. 1, OomyckaeTcs HCIONB30BaTh ApPYrHe MOKa3aTeld, Oojee AeTalbHO
XapaKTepH3YOIIUE 10KaPOB3PEIBOONACHOCTD BEIIECTB H MaTEPHAIIOB.

(M3menennas pegakuus, M3m. Ne 1)

1.5. UYmcmo  mokaszarened, HEOOXOOMMBIX M JOCTATOYHBIX IS XapaKTEPUCTHKH
MOXKapPOB3PHIBOONIACHOCTH BEIIECTB W MAaTEepPUAIOB B YCIOBHSAX IPOU3BOJCTBA, IEepepadOTKH,
TPaHCIIOPTHPOBAHUS M XPAHEHHs,  ONpeAeisieT  pa3paboT4MK  CHUCTEMBI  OOecledeHHs
TI0’KapOB3PBIBOOE30IIACHOCTH OOBEKTa WM Pa3pabOTIMK CTaHAApTa M TEXHUYECKUX YCIOBHH Ha
BEIIIECTBO (MaTepHan).



2. IOKA3ATEJIN IOXKAPOB3PBIBOOITACHOCTH

[ToxapoB3pHIBOONIACHOCTh BEIECTB W MaTepUalOB—COBOKYITHOCTh CBOMCTB, XapaKTepH3YIOIINX
X CIIOCOOHOCTh K BO3HHMKHOBEHHMIO M PaclpoCTpaHEHMIO ropeHus. CHencTBHeM TOpeHHs, B
3aBHCHMOCTH OT €TO CKOPOCTH M YCIOBUI MPOTEKAaHUSA, MOTYT OBITH MoxKap (IudPy3noHHOE TOpEHHE)
WM B3pbIB (JIeduarpallMOHHOE TOpPEHHE IPEIBAPUTENIFHO MEepeMEIIaHHON CMECH TOpIoYero ¢
OKHCITUTETICM).

2.1. I'pynmna roproyectu

2.1.1. TI'pymma roprodecTH—KIacCH(PUKANNOHHAS XapaKTEPUCTHKA CHOCOOHOCTH BEIIECTB H
MaTepualioB K TOPEHHIO.

Iopenne—>sK30TepMuYecKasl  peakiys, IpoTEKaloIass B  YCIOBHAX €€ IPOTrPEecCHBHOTO

CaMOyCKOPCHHS.
2.1.2. Tlo roproyecTH BelecTBa U MaTepUabl OAPA3ACIAIOT Ha TPU IPYIIIBL:
Heroprouue (HecropaeMble) — BELIECTBAa M MaTepHajbl, HE CIOCOOHbIE K T'OPEHHUIO B BO3IYyXE.

Heroproune BeniecTBa MOTYT OBITH 1T0’KapOB3PHIBOOIIACHBIMHU (HAIIPUMED, OKUCIUTENN WM BEIECTBa,
BBIJICILIIONIIE TOPIOYNE MPOIYKTHI MIPU B3aUMOJEHCTBUM € BOJOH, KHCIOPOIOM BO3IyXa WIH APYT C
Apyrom);

TpyAHOTOpIoYHe (TPYAHOCTOpaeMble)—BEIIECTBA U MaTePUalIbl, CIIOCOOHBIE TOPETH B BO3/AyXE MPH
BO3/ICHCTBUH NCTOYHHKA 32)KUTAaHHSI, HO HE CIIOCOOHBIE CAMOCTOSTENILHO TOPETH MOCJIE €T0 yalCHUs:

roprourie (CropacMple)—BEIIECTBA W MaTEpPHAIbl, CIIOCOOHBIE CaMOBO3TOpAaThCS, a TaKXKe
BO3TOpaThCsl MPU BO3ACHCTBHU WCTOYHMKA 3@KUTAaHHA M CaMOCTOSITEIbHO TOPETh IIOCIE €ro
ynajenus. ['oproune )KHUIKOCTH ¢ TeMIepaTypoi BCIbIIKK He Oosiee 61 °C B 3aKpbITOM TUIJIC WK 66
°C B OTKPBITOM THUIJIE, 3a(IerMaTU3UPOBaHHBIX CMECEel, He MMEIOIIUX BCIIBIIIKY B 3aKPHITOM THIJIE,
OTHOCST K JerKoBocIuIaMeHstomuMcs. Oco00 OmacHBIMM HA3BIBAIOT JIETKOBOCIUIAMEHSIOIINECS
KHUJIKOCTH C TeMIepaTypoit BcbIkn He Oomnee 28 °C.

2.1.3. Pe3ynbrarhl OLEHKH TPYIIBI TOPIOYECTH CIIEAYET MPUMEHSTh NPU KIacCH(UKAIMU BEIIECTB
U MaTepualioB II0 TOPIOYECTH W BKJIIOYATh ITH JIaHHBIE B CTAHAAPTHI U TEXHUYECKUE YCIIOBHS Ha
BEIIECTBA M MaTEpPHAJIbl; IIPH ONPEJICICHNN KaTerOpHH ITOMEIIEHHUH IO B3PBIBOIIOKAPHON U TIOXKapHOU
ONIaCHOCTH B COOTBETCTBHM C TPEOOBAaHMAMH HOPM TEXHOJOTMYECKOTO MPOEKTUPOBAHUS; IIPU
pa3paboTke MEponpusATHH 10 OOecleueHn0 TOoXapHOW Oe30MacHOCTH B COOTBETCTBUH  C
tpeboBanusmu 'OCT 12.1.004.

2.1.4. CymHOCTb 9KCIIEpUMEHTAIILHOTO METOA ONIPECIICHHUS TOPIOYECTH 3aKJII0YAETCs B CO3aHUH
TEMIIEPaTyPHBIX yCIOBHUM, CIIOCOOCTBYIOIINX TOPCHHUIO, M OLIEHKE MOBEAEHHS NCCIIEyEMbIX BEIIECTB U
MaTepUalioB B 3TUX YCIIOBHSIX.

2.2. Temneparypa BCOBIIIKH

2.2.1. Temmneparypa BCIBIIIKH—HAWMEHBIIAS TEMIIEPATypa KOHICHCHPOBAHHOTO BEINECTBA, NPH
KOTOpOH B YCJIOBHAX CIELHANbHBIX HCIBITAHWN HAJ €ro IMOBEPXHOCThIO  00pasyloTcs mapsl,
CIOCOOHBIC BCIBIXMBATh B BO3AyXE OT MCTOYHHMKA 32)KUI'aHUs, YCTOMYMBOE TOPEHUE INPH STOM HE
BO3HHKAET.

Bcenblmka—OBICTpOE  CropaHne Ta3olapoBO3AYIIHOW CMecH HaJX ITOBEPXHOCTBIO T'OPIOYETO
BEILIECTBA, COMPOBOXKIAIOMIEECS] KPATKOBPEMEHHBIM BHIUMbIM CBEUCHUEM.

2.2.2. 3HaueHHe TeMIepaTypbl BCIBIIIKK CIEIyeT MPUMEHATh A XapaKTEPUCTHKH IOKapHOM
OTIACHOCTH JKUAKOCTH, BKJIIOYAst 3TH JaHHBIE B CTAHAAPTHI U TEXHUUYECKHE yCIOBHS Ha BEIIECTBA; MPH
OTIpEZICTICHUH KaTEeTOPHH MOMENIEHHUIT 110 B3PBIBOIIOXKAPHON U MOKapHOH ONAaCHOCTH B COOTBETCTBHUH C
TpeOOBaHUAMH HOPM TEXHOJOTMYECKOTO IIPOEKTHPOBAHMA, INpPH pa3pabOTKe MEPONPUSTHH 10
00ECIIeYCHNIO TIOXKAPHOW 0€30MacHOCTH M B3PHIBOOE30MACHOCTH B COOTBETCTBUH C TPEOOBaHUSAMU
I'OCT 12.1.004 u 'OCT 12.1.010.

JlomyckaeTcst HCTIOJIb30BATh SKCIEPHMEHTAIBHBIC U paCUETHBIC 3HAYECHHSI TEMIIEPATyPhI BCTIBIIIKH.

2.2.3. CymHOCTh JKCIEPHMEHTAIFHOTO METOAa OIpPEOeNeHHs] TEeMIIePaTyphl  BCIBIIIKH
3aKJII0YAeTCsl B HAarpeBaHUM OIPEZIeTICHHON MacChl BEIECTBA C 33/IaHHOM CKOPOCThIO, MEPUOMYECKOM
3a)KUT'aHUM BBIJICISIOIIUXCS T1apOB M YCTAHOBIICHNH (pakTa HAIMYWS WM OTCYTCTBUSI BCIBIIIKA IPH
(uKcupyemoii Temmeparype.

2.3. Temneparypa BOCIDIAMEHEHHS

2.3.1. Temmeparypa BoOCIIaMEHEHHsS—HAaUMEHbIIass TeMIepaTypa BellecTBa, IpPU KOTOPOH B
YCIIOBUSIX CIENUANIBHBIX WCIBITAHUN BEIIECTBO BBIIEIISCT TOPIOYNE Naphl U ra3bl ¢ TAKOW CKOPOCTHIO,
YTO IPH BO3JCHCTBUN HA HUX NCTOYHHKA 3)KUTAHHS HAOJIIOAaeTCs BOCINIAMEHEHHE.

BociameHeHHe—IIIIaMEHHOE TOPEHUE BEIIECTBA, WHUIMMPOBAHHOE HCTOYHUKOM 3aKHUTaHUS U
MIPOI0JIKATOIIEECS TTOCTIE €T yIaTeHHUS.

2.3.2. 3HadyeHUe TeMIIepaTypbl BOCIUIAMEHEHHS CIICAYeT NMPUMEHSTH NPH ONPEAEIICHUU TPYIIIIbI



TOPIOYECTH BEILECTBA, OLEHKE MOXKAPHOH OIACHOCTH 00OPYJOBaHUS U TEXHOJIOTMYECKUX IIPOLIECCOB,
CBSI3aHHBIX C TEPEpPadOTKON TOPIOYMX BEUIECTB, NPU pa3paboTKe MEPONPHUSITHH M0 00ECICUCHUIO
o’KapHO# 6e3omacHoCTH B cooTBeTcTBUH ¢ TpeboBanusmu [[OCT 12.1.004 u TOCT 12.1.010, a Taxxe
HEOOXOAMMO BKJIIOUYATh B CTAHJAPTHI U TEXHUYECKHUE YCIOBHS HA )KUAKOCTH.

Jlomyckaercst HMCHOJB30BaTh OKCIIEPUMEHTAJIbHBIE W pacueTHbIe 3HAUEHHS TeMIIepaTypsbl
BOCIUIAMEHECHHSI.

2.3.3. CymHocTh 3KCHEPHUMEHTAIBHOTO METOJa OIpPEICICHUs] TEeMIEpaTypbl BOCIUIAMEHEHHMS
3aKIIF0YAETCs] B HArPEBAaHHUH OIPEACICHHON MacChl BEIIECTBA C 3alaHHOH CKOPOCTHIO, IEPUOTIECKOM
32)KMI'aHUH BBIACISIONIMXCS MTAPOB M YCTAHOBJICHHH (paKTa HAJIMYMUS WM OTCYTCTBHUSI BOCIIZIAMEHEHHS
pu QUKCUpPyEeMOl TeMIeparype.

2.4. TemnepaTypa caMOBOCIUIAMEHEHHUS

2.4.1. TemmepaTypa caMOBOCIUIAMEHEHHSI — HAUMEHBIIIasg TEMIepaTypa OKPYKafome cpenpl, Mpu
KOTOpOU B YCIIOBUSIX CHELUAJIbHBIX UCTIBITAHUN HAOII0IAeTCsl CAMOBOCIUIAMEHEHHE BEIIECTRA.

CamoBOCIUITaMEHEHHE— DE3KOe YBEJIIMYEHHE CKOPOCTH SK30TEPMHUYECKHUX OOBEMHBIX peakuui,
COIPOBOXKJAOIIEECS IIAMEHHBIM TOPEHNUEM U/HIIH B3PHIBOM.

2.4.2. 3naueHWe TEMIIEPATypbl CaMOBOCIUIAMEHEHHUS CIEAyeT NPHUMEHSTh IPH OIpeeIeHUN
rpynnbl  B3pbiBoonacHoi cmecu no ['OCT 12.1.011 s BeiOOpa THIA B3PHIBO3AIIUIIEHHOTO
IIEKTPOOOOPYIOBaHMUS, TPU Pa3pabOTKEe MEPONIPHUATHHA IO 00ECTIEYECHHUIO MT0KapOB3PHIBOOE30ACHOCTH
TEXHOJOTUYECKUX TporieccoB B cooTBeTcTBHM ¢ TpeboBanusamu ['OCT 12.1.004 u I'OCT 12.1.010, a
TaKke He00XOIMMO BKJIFOYATh B CTAHAAPTHI MM TEXHUUYECKNE YCIOBHUS Ha BELIECTBA U MAaTEPHUAIIbI.

2.4.3. CymHOCTh MeETOJia ONpEeNeeHUS TEeMIIEpPaTypbl CaMOBOCIUIAMEHEHUS! 3aKII0YaeTcsl BO
BBE/ICHUH OIIPE/IEJICHHON Macchl BELIECTBA B HAarpeThblii 00bEM M OICHKE pe3yJbTaTOB HCIIBITAHUS.
W3Menss TemnepaTypy MCHBITaHHS, HAXOJAT €€ MHHHUMAIbHOE 3HaUYCHHE, IPH KOTOPOM IPOHCXOAUT
CaMOBOCIIJIAMEHEHHE BEILIECTBA.

2.5. KoHneHTpallnoHHBIE IPeieIbl PacIpOCTPAHEHU MJIaMEeHH (BOCTIIAMEHEHUS )

2.5.1. Hmwxenit (BepXHHMH) KOHLEHTPALMOHHBIA TIIpeJeN pacHpoCTpaHEHUs IUIaMEHU—
MHHUMaJbHOE (MaKCHMaJbHOE) COAEp)KaHWE TOPIOYEro BEIIeCTBA B OJHOPOJHOHW CMECH ¢
OKHCIIUTEIBHOW CPEeloH, MPH KOTOPOM BO3MOXKHO PaclpOCTPaHEHHE IUTAMEHH M0 CMECH Ha Iro0oe
paccTosiHUE OT UCTOYHHKA 3)KUTaHHS.

2.5.2. 3HavyeHWs KOHIIEHTPAIMOHHBIX IIPEAEIOB pPAacIpOCTPaHEHHs IUIAMEHH HEoOX0aAnMO
BKIIIOYaThb B CTAHJApThl MJIM TEXHWYECKHE YCIOBHS Ha Tasbl, JIETKOBOCIUIAMEHSIOIIHECS
WHUBHIYyalbHbIE KUAKOCTH U a3€0TPOINHBIE CMECH JKHIKOCTEH, Ha TBEPAbIE BEIIECTBA, CIIOCOOHBIE
00pa3oBHIBATH B3PHIBOOINACHBIC IMBLICBO3AYIIHbIE CMeCH (AJIsl TIBUICH ONPENeNsIOT TOJNBKO HWKHHN
KOHLICHTPAIL[OHHBIA Tpejel). 3HaYeHUs] KOHLEHTPALMOHHBIX IIPEAEoB CIleAyeT NPHUMEHSTH IpH
OTIpEJICTICHUH KaTerOpHH MOMEIIEHHUH 110 B3PBIBOIOXKAPHON U MOKapHOH OMAacHOCTH B COOTBETCTBHUH C
TpeOOBaHMAMH HOPM TEXHOJIOTMYECKOTO IPOCKTHPOBAHMS; IPH pacueTe B3pPBIBOOEC30MACHBIX
KOHLIEHTPAIMH ra30B, MapoB U MbUICH BHYTPU TEXHOJOTHYECKOTO 00OpYIOBaHUs M TPYyOONPOBOJIOB,
MIPYA TIPOCKTUPOBAHUM BEHTHSILIMOHHBIX CHUCTEM, a TaKKe IPH pacueTe MpPEAENbHO JIOMYCTHMBIX
B3pBIBOOE30MACHBIX  KOHIIGHTpAllMii Ta30B, MapoB M TbBUICH B Bo3ayxe pabodeld 30HBI C
MOTEHIMAIBHBIMA MUCTOYHUKAMH 32)KUTaHUS B cooTBeTcTBHU ¢ TpeboBanmsiMu ['OCT 12.1.010, mpu
pa3paboTKe MEPONPHUIATHH 1O OOCCIICUCHHUIO MOXKAPHOH 0€30MacHOCTH O0BEKTa B COOTBETCTBUH C
tpeboBanusmu 'OCT 12.1.004.

JlomyckaeTcsi MCIIONIb30BaTh JKCICPUMEHTAIBHBIE W PAacUYeTHHIE 3HAYCHUS KOHICHTPAIIMOHHBIX
MPE/IEIIOB PacIpOCTPAaHEHUS IIIAMEHH.

2.5.3. CymHocTh MeTO/Ia OTIpe/ielIeHUs] KOHIICHTPALMOHHBIX MIPEJesIOB PaCIpOCTPaHEHUs TIaMEHH
3aKJII0YaeTcsl B 3@KHTAaHWM Ta30-, Napo- WIM IBUICBO3AYIIHOW CMECH 3aJaHHON KOHLEHTpaluH
HCCIIEyeMOro BEIIECTBA B 00BEME PEAKIHMOHHOTO COCyJa M YCTaHOBJCHMH (pakTa HAIWMYUS WIH
OTCYTCTBUSI paclIpOCTPAHEHHUS IUIaMeHH. VI3MEHAsT KOHIIEHTPAIMIO TOPIOYEr0 B CMECH, YCTAHABINBAIOT
ee MUHUMAaJIbHOE U MaKCUMaJlbHOE 3HAYCHUSI, IPU KOTOPBIX MPOUCXOANUT PAcIpOCTPaHEHHUE IIAMEHH.

2.6. TemneparypHble Ipe/ieNbl PACIPOCTPaHEHHS TUIAMEHH (BOCIUIAMEHEHN S )

2.6.1. TemmepaTypHBIC TIpEENBl PACHPOCTPAHEHUS INIAMEHH—TAKHE TEMIEpaTyphl BEIIECTBA, IPH
KOTOPBIX €ro HAcChIIIEHHBIM map o0pa3yeT B OKHCIMTEIbHOW Cpelle KOHLEHTPALMH, paBHBIC
COOTBETCTBEHHO HI)KHEMY (HIKHUH TeMIepaTypHBIH Npesien) U BepXHeMy (BEpXHHUI TeMIlepaTypHbIi
npezien) KOHLEHTPAMOHHBIM IpeJiesiaM PacupoCTpaHEeHUs IUTaMEHH.

2.6.2. 3HadeHUs] TEMIEPATYPHBIX MPEIEIOB PACIIPOCTPAHCHHUS TUIAMEHH CIIEIYET NPUMEHSTH MpH
pa3paboTke MEepONPHATHI O 00ECTIEYEHUIO TTOKAPOB3PHIBOOE30MACHOCTH 00OBEKTa B COOTBETCTBUH C
tpeboBanusimu ['OCT 12.1.004 u T'OCT 12.1.010; mpu pacyere M0KapoB3pHIBOOE30NACHBIX
TEMIIEPaTYPHBIX PEXHMOB DPAa0OTHl TEXHOJOTMYECKOro O0OpYyIOBaHMS; NPH OLEHKE aBapUHHBIX
CHUTYaIlli, CBA3aHHBIX C PAa3IMBOM TOPIOYMX XHUIKOCTEH, I pacdeTa KOHIEHTPALMOHHBIX MPEEIOB



pacnpocTpaHeHusl IIaMEHH, a TaK)Ke HEOOXOIMMO BKIIIOYATh B CTAHAAPTHI MM TEXHHUYECKHUE YCIOBHS
Ha roproYyMe XUAKOCTH.

2.6.3. CynrHoCTh MeTOJa OMpeeNCHHS TEMIICPaTYPHBIX MPEAETIOB PACIPOCTPAHCHUS IUTaMEHH
3aKJIF0YAETCS B TEPMOCTATHPOBAHNHN MCCIIETYyEeMOH KUAKOCTH TPH 3aJaHHON TeMITepaType B 3aKPHITOM
PEaKIMOHHOM COCYZE€, COJep’KallleM BO3[yX, HCIBITAHUM Ha 3a)XUTaHHE MapOoBO3AYIIHOM cMecH U
YCTaHOBJICHUN (DaKTa HAJIWYMS WIM OTCYTCTBHS PaclpoCTpaHEHHMs IuiaMeHu. M3MeHsst temmepaTtypy
UCTIBITAHUS, HAXOAAT TaKhe e¢ 3HaueHHs (MUHUMaJbHOE W MaKCHMAlbHOE), TpPH KOTOPBIX
HACHIIEHHBI Tap obpa3yeT ¢ BO3AYXOM CMeCh, CHOCOOHYIO BOCIUIAMEHSTHCS OT HMCTOYHHKA
3a)KMT'aHUsI U PacIIPOCTPAHSATh TUIaMsi B 00beMe PEaKIIOHHOTO COCY/a.

2.7. Temneparypa TIEHUS

2.7.1. Temneparypa TJEHUS—TEMIIEpaTypa BELIECTBA, NpPU KOTOPOW NPOUCXOAUT PE3KOE
YBEJIIMYEHUE CKOPOCTH IK30TEPMHUCCKUX PEAKLIUH OKUCICHUS, 3aKaHYMBAIOIINXCS BO3SHUKHOBCHHEM
TJICHUS.

Tnenne—~OeciuiaMeHHOE TOpPEHHE TBEPJIOI0 BEUIeCTBa (MaTepHana) NpU CPaBHUTEIHFHO HU3KUX
temneparypax (400—600°C), gacTo COmpoBOKAAOMIEECS BEIICICHUEM bIMA.

2.7.2. 3HaueHwe TemIepaTypsl TICHUS CIeIyeT MPUMEHATh IPHU IKCIEPTHU3aX MPUUYHH OXKApOB,
BBIOOpPE B3PBIBO3AIIMIIICHHOTO 3JICKTPOOOOPYIOBAHUS U Pa3pabOTKE MEPOIMPUATHI MO 00ECICUCHHIO
MOXapHOH 0e30MaCHOCTH TEXHOJOTMYECKUX MPOIIECCOB, OLIEHKE MO0XKapHOW OMAacHOCTH MOJIMMEPHBIX
MaTEepUANIOB U Pa3pabOTKe PEleNnTyp MaTepHaioB, He CKIOHHBIX K TICHUIO.

2.7.3. CymHOCTh MeTO/1a ONpeeNeHIs TeMIIePaTypPhl TICHHUS 3aKII0YaeTCsl B TEPMOCTATHPOBAHIH
UCCJIEyeMOro BellecTBa (MaTepHaia), peaklMOHHOM COCyZe IpU 00JyBe BO3AYXOM M BU3yaJbHOW
OLICHKE pe3yJbTAaTOB HUCIHBITAaHMA. M3MeHss TemrepaTypy HCIBITaHUS, HAaXOAAT €€ MHHHUMAaJIbHOE
3HaYCHUE, PH KOTOPOM HaONroaeTcs TICHUE BemecTBa (MaTeprana).

2.8. YCIoBuS TEIUIOBOTO CaMOBO3TOPaHUS

2.8.1. YcrnoBusg TEIUIOBOTO CaMOBO3TOpaHMS — 3KCIIEPUMEHTAIBHO BBISBIECHHAs 3aBUCHMOCTD
MEXKIy TeMIepaTypod OKpYKalolled cpeibl, KOJMYeCTBaM BellecTBa (MaTepHana) M BpEeMEHEM [0
MOMEHTA €T0 CaMOBO3TOPaHUs.

CaMOBO3TrOpaHHEe—pPE3K0€ YBEIHUYEHHE CKOPOCTH 3K30TEPMHUYECKHX IIPOIIECCOB B BEIIECTBE,
MIPUBOAAIIEE K BOSHUKHOBEHHUIO OYara rOpeHus.

2.8.2. Pe3ynbTaThl OLICHKN YCIIOBHH TEIUIOBOTO CaMOBO3TOpPAHMs CIIETyeT PUMEHSTH IPH BEIOOpE
0e30MacHBIX YCIOBUI XpaHEHHS W TEepepabOTKH CaMOBO3TOPAIOIINXCS BEMICCTB B COOTBETCTBHH C
tpeboBanusamu ['OCT 12.1.004.

2.8.3. CymHocTh METOJa OIpeleeHHs] YCIOBUH TEIJIOBOTO CaMOBO3TOPAaHMS 3aKIIOYaeTCs B
TEPMOCTaTUPOBAHUH HCCIIEIYEMOT0 BellecTBa (Marepualia) MpH 3aJaHHOM TeMIepaType B 3aKphITOM
PeaKIMOHHOM COCyle ¥ YCTAaHOBIICHHH 3aBHCHMOCTH MEXKAYy TEMIIEPaTypod, TIpH KOTOPOM
MPOMCXOIUT TEIJIOBOE CAMOBO3TOpaHHE 00pasla, ero pasMepamMH M BPEMEHEM /0 BO3HHKHOBEHUS
ropeHus (TIaeHus).

2.9. MuHuManbHas YHEPrus 3a)KUraHus

2.9.1. MuHUManpHas DSHEPTUS 3aKATAHWS—HAWMEHBINAS JHEPTUsS DIEKTPHUSCKOTO pa3psa,
croco0Hasi BOCINIAMEHHTh Hamboliee JIETKO BOCIDIAMEHSIOUIYIOCS CMECh TOpIOYEro BEIIeCTBa C
BO3IYXOM.

2.9.2. 3HayeHWE MHHHMAIBHOHW OJHEPrHHM 3aXKHI'aHUsl CIeIyeT NPUMEHSTh IpH pa3paboTke
MEPOTIPUSATHIA 10 0OECIICICHUIO MTOKapOB3PEIBOOC30MACHBIX YCIOBHU MepepabOTKH TOPIOYHNX BEIIECCTB
n obecrieueHHs DICKTPOCTaTUUECKOM HMCKpOOE30MacHOCTH TEXHOJOTHYECKHMX IPOIECCOB B
cootBercTBUH ¢ TpeboBanusmu ['OCT 12.1.004, TOCT 12.1.010 u TOCT 12.1.018.

2.9.3. CymiHocTh MeTO/A@ ONpE/eNeHHs MHHUMAIbHOW OSHEPTUU 3a)KUTaHUs 3aKIio4aeTcsl B
3KUTAaHUH C 33aJaHHOM BEPOSTHOCTHIO Ta30-, Mapo- WM THUICBO3AYITHOW CMECH pa3IHIHON
KOHIIGHTPAIIUH JICKTPHIECKUM Pa3psAAOM pazIMIHON YHEPTUH U BBIIBICHUN MUHUMAJIBFHOTO 3HAYEHUS
9HEPrUM 3a)KUTaHKUS NOCsIe 00PaOOTKH IKCIIEPUMEHTAIBHBIX JIaHHBIX.

2.10. KucnopoaHslii HHIEKC

2.10.1. KucnopoaHelii MHAEKC—MUHUMAIBHOE COAEPKAHUE KHUCIOPOAa B KHUCIOPOIAHO-a30THOU
CMecH, TpH KOTOPOM BO3MOXKHO CBEUeOOpa3HOE TOpPeHHE MaTepHana B YCIOBUSX CIHEIHAIbHBIX
WCTIBITAHUH.

2.10.2. 3HaueHHWEe KHUCIIOPOAHOTO HHJAEKCA CIleIyeT NPUMEHSTH NMpH pa3paboTKe MOJIMMEpPHBIX
KOMIIO3HIINI TTOHIKCHHOW TOPIOYECTH ¥ KOHTPOJIE TOPIOYECTH MOJUMEPHBIX MATepHANIOB, TKAHEH,
HEJUTI0JIO3HO-OYMaKHBIX  M3IENUl W Jpyrux MarepuaioB. KucaopomHbpi HHIEKC HEO0OXOIMMO
BKJIFOUATh B CTAHJApPThI WJIM TEXHUYECKHE YCJIOBHSI Ha TBEpAbIC BEllleCTBA (MaTepralibl).

2.10.3. CymHocTh METOAA OMNpEAETCHUS KUCIOPOJHOTO HHAEKCAa 3aKII0YaeTCsl B HAXOXKIACHUU
MUHUMAaJIbHON KOHIIGHTPAIIMH KHCIIOPOJIa B TIOTOKE KHCIOPOJHO-a30THOW CMECH, TPH KOTOPOH



HaOI0IaeTCs CaMOCTOSITEJIbHOE TOPEHUE BEPTHKAJIBHO PACIOIOKEHHOro o0pasia, 3aKUracMoro
CBEPXY.

2.11. CriocoGHOCTE B3pBIBATHCS M TOPETh NPH B3aUMOACHCTBUM C BOJOH, KUCIOPOIOM BO3yXa U
JpYTHMH BELIECTBAMU (B3aUMHBINH KOHTAKT BEILIECTB)

2.11.1. CiocoOHOCTH B3pBIBaThCS U TOPETH MPU B3aUMOJICHCTBIH C BOJIOH, KHCIOPOJIOM BO3/lyXa U
JPYTHMH BEIIECTBAMH — 3TO Ka4eCTBEHHBIM IOKAa3aTelb, XapaKTEpPHU3YIOIINA 0COOyI0  MOXKapHYIO
OTIAaCHOCTh HEKOTOPHIX BEIECTB.

2.11.2. JlaHHBIE O CIIOCOOHOCTH BEUIECTB B3PBHIBATHCSI M TOPETh NPH B3aUMHOM KOHTAaKTe
HEOOXOAMMO BKJIIOYATh B CTAHAAPTHI MM TEXHUYECKUE YCJIOBHMS Ha BEIECTBA, a TAKKe CIEIyeT
MIPUMEHSTH TIPH OTIPEJICTICHUH KaTeropiy MOMEIIEHUH 110 B3PHIBOIIOXKAPHON U MO’KapHOI OIaCHOCTH B
COOTBETCTBUH C TPEOOBAaHMAMHI HOPM TEXHOJIOTHYECKOTO MPOECKTUPOBAHUS; MPH BBIOOpE OE30TaCHBIX
YCIOBUHM TPOBENEHMS TEXHOJOTHYECKHX IIPOLECCOB M YCIOBUI COBMECTHOTO XpPaHEHUS WU
TPaHCIIOPTHPOBAHMUS BELIECTB U MaTepUAIIOB; IIPY BEIOOPE WIIM HA3HAYESHUH CPEACTB IOKAPOTYLICHUS.

2.11.3. CymHocTh MeTOAa ONpE/AEIEHHsS CIIOCOOHOCTH B3PbIBATBCS M TOPETh IPH B3aUMHOM
KOHTAaKTE BELIECTB 3aK/II0YACTCS B MEXaHHYECKOM CMEIIMBAHWU HCCIEIYEMbIX BEIIECTB B 3aJaHHOU
MPOTIOPIIMHY 1 OLIEHKE PE3yJIbTATOB UCIIBITAHNUS.

2.12. HopmainbHas CKOPOCTh  paclpoCTPaHEHUs MJIaMEHH

2.12.1. HopmanbHasi CKOpPOCTb pPacHpOCTPaHEHHs IUIAMEHU—CKOPOCTh II€peMENIeHus] (pOHTa
IUTAMEHH OTHOCHUTEIHHO HECTOPEBIIIETo ra3a B HaIlPaBJICHHUH, IEPIICHINKYIIPHOM K €T0 TIOBEPXHOCTH.

2.12.2. 3HaueHWe HOPMANBHOW CKOPOCTH pACIpPOCTPaHEHHs IUIAMEHU CIeAyeT HPUMEHSTH B
pacderax CKOPOCTH HapacTaHusi JaBJICHWS B3pbIBA I'a30- H IAPOBO3JYLIHBIX CMECE B 3aKpBITOM,
HErepMETUYHOM 000PY/IOBAaHUH U OMEUICHUIX, KPUTHYECKOTO (TacsIero) AnaMeTpa IpH pa3padboTke
Y CO3/IaHWM OTHENPETPaaNuTeNeH, MIIOMAAN JIETKOCOPAChIBAEMBIX KOHCTPYKINH, MPEAOXPaHUTEIBHBIX
MeMOpaH H JpyTHUX pasTepMETU3UPYIOUINX YCTPOWCTB; IIpH pa3pabOTKe MEPOIPUATHH MO
00ECIIeUeHNIO  0YKAPOB3PHIBOOE30IIACHOCTH TEXHOJIOTMYECKMX MPOLIECCOB B COOTBETCTBHH C
tpeboBanusmu ['OCT 12.1.004 u 'OCT 12.1.010.

2.12.3. CymHOoCTh MeTOHa OIpEeIeNieHHs HOPMATbHOW CKOPOCTH pPACHpOCTPAHEHHUS IUIAMEHHU
3aKJIFOYAETCs] B TIPUTOTOBJICHUH TOPIOYEH CMECH M3BECTHOTO COCTaBa BHYTPH PEAKIMOHHOTO COCY[a,
3a)KMT'aHUM CMECH B IIEHTPE TOUCUHBIM UCTOYHUKOM, PETHCTPAIlMd W3MEHEHHs BO BPEMEHH JaBJICHUS
B cocylne U 00pabOTKE 3KCIEPUMEHTAIBLHOW 3aBHCHMOCTH “‘IaBIICHHE—BPEMs’ C HCIIOJNH30BaHHEM
MaTeMaTH4ecKOH MOJENH TIpoliecca TOPEHHUS Ta3a B 3aMKHYTOM COCYZAE M IPOLEAYpPhl ONTHMU3ALNH.
Maremariueckass MOAENb II03BOJISIET TIOJNYYHTh PAcUETHYIO 3aBHCHUMOCTh ‘‘ZaBIEHHE—BpeEMs
ONTUMM3ALMS KOTOPOM II0 AHAJOTMYHOM 3KCIEPUMEHTAJIBHON 3aBUCUMOCTH JAaeT B pe3yJsbTare
H3MEHEHHE HOPMAJIbHOI CKOPOCTH B TPOIECCEe Pa3BUTHUS B3PBIBA JUIsl KOHKPETHOT'O HCIIBITAaHHS.

2.13. CkopoCTh BEITOpaHUS

2.13.1. CKOpOCTh BBITOPAaHUS—KOJIMYECTBO JKUAKOCTH, CTOpalomeil B EOWHUILy BPEMEHH C
eanHMLBI Tiomaau. CKOPOCTh BBITOPAHHs XapaKTepU3yeT HHTEHCUBHOCTh TOPEHHMS JKUIKOCTH.

2.13.2. 3HavyeHHe CKOPOCTH BBITOpPAaHUS CIIEAyeT  NPUMEHSTH IPH PACUETHBIX OIPEeNICHUSIX
MPOJIOJDKUTENBHOCTH TOPEHUS JKHJIKOCTH B pE3epByapax, WHTCHCHBHOCTU TEIUIOBBIICNICHUS H
TEMIIEPaTyPHOT0 PEXXMUMa M0XKapa, MHTCHCUBHOCTH MOJa4Yy OTHETYIIAIINX BEIIECTB.

2.13.3. CymHOCTh METOIa OMPEICICHUS CKOPOCTU BBITOPAHHSI 3aKIFOUACTCS B 3a)KMTraHUU 00pasiia
KHUJKOCTH B PEaKIMOHHOM cocyne, (PUKCHMpoBaHMM MOTEpH Macchl oOpasla 3a OIpeAeTIeHHBIH
MIPOMEXYTOK BPEMEHH U MaTeMaTHIECKOH 00pabOoTKe IKCTIEPUMEHTAIIBHBIX TaHHBIX.

2.14. KoadunueHt apiM0o0Opa3oBaHus

2.14.1. KosbhdunueHt AbIMOOOPa30OBaHUS — TIOKa3aTellb, XaPAKTCPU3YIOIIUN ONTHYECKYIO
IUIOTHOCTB JIbIMa, 00pa3yIolierocs Nnpy IJIaMEHHOM TOPEHHH MM TEPMOOKUCIUTEIBHON JECTPYKIHH
(TeHUM) OmMpeneNeHHOr0 KOJIMYECTBAa TBEPJOro BeIecTBa (Marephala) B YCIOBHSAX CIIEIMAIBHBIX
WCIBITaHUH.

2.14.2. 3unavenune kod(p¢unneHta IpIMO0Opa3oBaHUs ClEAyeT NPUMEHSTH IS KiacCUpHKAIUK
MaTepralIoB MO ABIMOOOpa3yoIeii cnocoOHOCTH. Pa3nuyaroT Tpu rpynIsl MaTepruanoB:

¢ Masoif JEIMO0GPasyomel CocoGHOCTEI0 — KOIDMUIMEHT ApIMO0Opa3oBanus 10 50 M” * Kr
BKJIFOU.;

C yMEpeHHO# ApIMOoOoOpa3yloliell cocoOHOCThI0 — KoddduimeHt apiMooOpazoBanus cB. 50 1o
500 m* - k! BKIIIOU.;

C BBICOKO#T JIbIMOOGPa3yomeii CIOCOBGHOCTHI0 — KO3(HIHEHT J5IMO06pa3oBaHus cB. 500 M* - Kr’

-1

3naycHue Kod(hGUIMEHTa IBIMOOOpPA30BaHUS HEOOXOAMMO BKIIOYAaTh B CTAHAAPTHI  HJIH
TEXHUYECKHC YCIOBHUS HA TBEP/IbIC BEIICCTBA U MaTCPHAIIEI.
2.14.3. CymHocTh MeToja ompenelicHus KOIPPUIMEHTa IHIMOOOPA30BAHHS 3aKJII0YACTCS B



OIPEJICTICHUH ONTHUYECKON IIOTHOCTH JIbIMa, 00pa3yIolerocs Ipyu TOPEHUH WM TICHUH W3BECTHOTO
KOJIMYECTBA HCIIBITYEMOTO BEIIECTBA MM MaTepralla, paclpe/ieIeHHOTO B 33/IaHHOM o0beMe.

2.15. NHekce pacnpocTpaHeHUs TUIaMEHU

2.15.1. WHpekc  pacmpoCTpaHEHHS  IUIAMEHH—YCIOBHBIM  Oe3pa3MepHBI  I[MOKa3aTelb,
XapaKTepU3yIOUIUH CIOCOOHOCTh BEIIECTB BOCILUIAMEHSTHCS, PACIIPOCTPAHATH IUIaMsl MO MTOBEPXHOCTH
Y BBLIEISITH TEIUIO.

2.15.2. 3HaueHne WHAEKCA PACHPOCTPAHEHHUs] IUIAMEHH CJIEAYET MPUMEHATH Ul KIacCU(pHUKAIIN
MaTepHaJIOB:

HE PacHpoCTpaHsIOLIUE TIaMsl 110 OBEPXHOCTH—HHJEKC PacpoCTpaHeHHs IlaMeHH paseH 0;

MEJUIEHHO PaCHpOCTPaHSIONINE IUIaMsl 10 MOBEPXHOCTH — MHJIEKC paclpoCTpaHEeHHUs! [IAMEHH CB.
0 mo 20 BKkIIIOY.;

OBICTPO PaCHpPOCTPAHSIONIME TUIaMs 110 MOBEPXHOCTH — HHAEKC PACHPOCTPAaHEHUsI IUIAMEHH CB.
20.

2.15.3. CymHocTs MeToJa ONpeAeleHUs MHIAEKCA paclpOCTpPaHEHMs IUIAMEHM 3aKJIIoYaeTcs B
OLIEHKE CIIOCOOHOCTH MaTepHhaja BOCIUIAMEHSTHCS, BBIAEISATH TEIUIO M PACHPOCTPAHATH ILIAMs MO
MOBEPXHOCTH NIPH BO3JCHCTBUN BHEIIHETO TEMJIOBOTO MTOTOKA.

2.16. Iloka3arenb TOKCUYHOCTH MIPOAYKTOB FOPEHUS MOJIUMEPHBIX MaTePHAJIOB

2.16.1. ITloka3zarenb TOKCHYHOCTH IPOJYKTOB TOPEHUS—OTHOIICHHE KOJIMYECTBA MaTepHaia K
eanHHIe 00beMa 3aMKHYTOTO TPOCTPAHCTBA, B KOTOPOM OOpasylomuecs MpH TOPEHHH MaTepHaia
ra3000pa3HbIC ITPOMYKTHI BEI3BIBAIOT THOENb 50% MOAOTBITHBIX dKUBOTHBIX.

2.16.2. 3HadeHue IOKa3aTels] TOKCHUYHOCTH IPOAYKTOB TOPEHHUS CJeNyeT NPUMEHATh Ul
CPaBHHTENIFHOIM OILEHKH IOJMMEPHBIX MAaTepHajoB, a TAKXKE BKIIOYATh B TEXHUYECKUE YCIOBHUSA H
CTaHAAPTHI HA OTAEIOYHBIC U TEIUIOM30JIAIOHHBIE MaTePHATIBI.

Kiaccudukanuss MarepHasoB IO 3HAUCHUIO IIOKa3aTeldsd TOKCHYHOCTH IIPOXYKTOB TOPEHUS
npuBe/cHA B Ta0. 2.

Tabmuma 2
Knacc omacuoctu HCLSU ToMC, TP BPEeMEHH SKCITO3UIINN, MUH
5 15 30 60
UpesBplyaliHO ONaCHbBIE Jo 25 Ho 17 Jo 13 Ho 10
BricokoormacHblie 25—70 17—50 13—40 10—30
‘YMepeHHOOmacHbIe 70—210 50—150 40—120 30—90
MaitoormnacHslie Cs. 210 Cs. 150 Cs. 120 Cs. 90

2.16.3. CyurHocTh METOAA OIpEeNICHUs] IMOoKa3aTels] TOKCHYHOCTH 3aKII0YaeTCsl B COKUTAHUH
UCCIIEIyeMOro MaTepHuayia B KaMmepe CropaHusl NpH 3aJaHHO IUIOTHOCTH TEIJIOBOI'O IIOTOKa H
BBISIBJICHUHM 3aBUCHMOCTH JieTanbHOTO Addekra ra3000pa3HBIX INPOAYKTOB TOPEHHS OT MacChl
Marepuraa, OTHECEHHOH K eIMHUIE 00heMa SKCIIO3UIINOHHON KaMephl.

2.17. MunnmaneHas QraerMaTH3UpyOmas KOHIEHTpanus ¢ierMaTuzaropa

2.17.1. MunumanbHas QaerMaTu3Mpyromas KOHIEHTpauusi QierMaru3aropa—HauMeHbIIast
KOHLIEHTpaLysl (piierMaTtu3aropa B CMECH C TOPIOYHM U OKUCIIUTENEM, IPH KOTOPOH CMECh CTaHOBUTCS
HECTIOCOOHOH K pacpOCTpaHEHHUIO IIAMEHH TIPH JIFOOOM COOTHOIICHUH TOPIOYETO U OKHCIHUTENS.

2.17.2. 3HaueHre MUHHMMAIBHOM (hIierMaTu3upyoleld KOHIGHTpaluu (uierMaTu3aTopa cieayer
NPUMEHATh TpU  pa3paboTKe MEpONpHUITHH MO O00ECHEYCHUIO I0XKapOB3PHIBOOE30IIACHOCTH
TEXHOJOTUYECKUX IPOILECCOB METOJOM (iiermMaTu3alud B cOOTBeTcTBUHM ¢ Tpeboanusimu ['OCT
12.1.004 n 'OCT 12.1.010.

2.17.3. CymHOCTP METOHa OIpEeNeIeHHUS MHHAMAIBHOW (IerMaTu3upyIome KOHIICHTPAIlUN
¢irermMaTHzaTOpa 3aKIIOYaeTCsl B ONPEIeSICHHH KOHLEHTPAlMOHHBIX NPEIEeNIOB pPaclpOCTPaHEHHMs
IUIAMEHU TOPIOYEro BEUIeCTBa NpH pa30aBlICHWH Ta30-, I1apo- M NbUIEBO3JIYUIHOW CMECH JaHHBIM
(mermatuzatopoM U TONydeHWH “KpuBOH (uiermarmzamum’. I[Iluk “kpuBoit  QrermaTm3anun’”
COOTBETCTBYET 3HAYEHHIO MUHUMAJIBHOH (hirerMaTi3upyromeil KOHIeHTpauy ¢ierMaTu3aropa.

2.18. MuHuMaIpHOE B3PHIBOOIIACHOE COIEPIKAHUE KUCIOPOIa

2.18.1. MuHNManbHOE B3PHIBOOIIACHOE COJIEPIKaHUE KUCIOPO1a— TaKast KOHIEHTPALUsI KHCIOpOa
B TOpIOYEH CMECH, COCTOSIIEH U3 TOPIOYEro BEIIeCcTBa, BO3AyXa U (hIerMaTu3aTopa, MeHbIIe KOTOPOH
pacnpocTpaHEeHHE IJIAMEHH B CMECH CTAHOBHUTCSI HEBO3MOXKHBIM IPH JIF000I1 KOHIIEHTPAuU TOPIOYETO
B CMECH, pa30aBIICHHOMN TaHHBIM (JICTMaTH3aTOPOM.

2.18.2. 3HayeHne MHHUMAJIBHOTO B3PHIBOOIIACHOTO COJEPKAHUs KUCIOPOAA CIEeIyeT MPUMEHSThH



npu pa3paboTKe MEpOIpUSTHH 10 O0ECIEeYEeHHI0 MOXKAPOB3PHIBOOE30MACHOCTH TEXHOJOIHMYECKUX
nporieccoB B cootBeTcTBrU ¢ TpeboBanusmu ['OCT 12.1.004 u T'OCT 12.1.010.

2.18.3. CymHocTh METOa ONpeieIeHHs MUHIMAIBHOTO B3PBIBOOIIACHOTO COJICPIKaHMS KUCIOPOa
3aKJIF0YACTCs B HCIBITAHUM Ha BOCIIAMEHEHHE T'a30-, TapO- WM MBUICBO3AYIIHBIX CMECEH PA3IMIHOTO
cocTaBa, pa30aBJICHHBIX JaHHBIM (DJIErMaTH3aToOpOM, J0 BBISIBICHUS MUHHMAIIBHON KOHLIEHTPAIMH
KHCIIOPOAa M MAaKCUMAaJbHOW KOHIEHTpauuu (erMaTu3aTopa, NpU KOTOPHIX €Ile BO3MOXKHO
pacnpocTpaHeHHE TUIAMEHH 110 CMECH.

2.19. MakcuManbHOE JaBlICHHE B3PHIBA

2.19.1. MakcumainbHOE JaBlI€HHE B3pbIBa—HanWOOJIbIIEe W30BITOUYHOE JaBJICHUE, BO3HUKAOIIEE
npu AedarpaiioHHOM CrOpaHWM Ta30-, Hapo- WM MBUICBO3AYIIHOW CMECH B 3aMKHYTOM COCYZE IpH
HavyajibHOM AaBieHnH cMmecH 101,3 xI]a.

2.19.2. 3HaueHWe MaKCHMAIBHOTO IABIICHHUS B3pHIBA CIIEAYCT NPHUMEHATh IPU OIPEICICHUH
KAaTeropuy IOMEINEHUN 110 B3PHIBOIOXKAPDHOM UM II0KAPHOM ONACHOCTH B COOTBETCTBUU C
TpeOOBaHMSAMH HOPM TEXHOJIOTMYECKOTO IPOEKTHPOBAaHMS, IPH pa3pabOTKe MEpONpPUSTHH 110
00ECIICUCHNIO  IT0KapOB3PHIBOOEC30IIACHOCTH TEXHOJIOTMYECKHX MPOLECCOB B COOTBETCTBHH C
tpeboBanusmu 'OCT 12.1.004 u T'OCT 12.1.010.

2.19.3. CymHoCcTh MeTO/Aa OmpejeNieHUus] MaKCUMaJbHOTO JaBJICHUS B3pbIBA 3aKIIOYAETCS B
3a)XWIaHUM Ta30-, Mapo- M IBIJICBO3AYIIHON CMECH 33JlaHHOTO COCTaBa B 00bEME PEaKIMOHHOTO
coCyla W pErHCTpalyy M30BITOYHOTO pa3BHBAIOIIETOCS IPH BOCIUIAMEHEHHWH TOpIOYEH cMecH
JaBiacHUS. VI3MEHss1 KOHIIEHTPAIMI0 TOPIOYETO B CMECH, BBIBIIAIOT MAaKCHMAllbHOE 3HA4YECHUE
JIaBJICHUS! B3pbIBA.

2.20. CxopocTb HapacTaHUs JaBICHUS B3pbIBa

2.20.1. CkopocTh HapacTaHHs JaBJICHUS B3pHIBA—IIPOM3BOIHAS JABICHUS B3phIBa MO BPEMEHH Ha
BOCXOJAIIEM Yy4YacTKE 3aBUCHMOCTH [IaBIICHHS B3pbIBA TOpIOYEH CMECH B 3aMKHYTOM COCYAE OT
BPEMEHH.

2.20.2. 3HaueHHe CKOPOCTH HApacTaHMs JaBJIEHHS B3pbIBa CIEIyeT NMPHUMEHSATh NMpPU pa3padoTke
MEpONPHATHH 10 OOECIEeYEeHHIO I0)KapOB3PHIBOOE30NACHOCTH TEXHOJIIOTHYECKHX IIPOIECCOB B
cootBercTBuM ¢ TpedoBarmsimu ['OCT 12.1.004 u 'OCT 12.1.010,

2.20.3. CymHOCTh MeTOJa OIpeleeHus] CKOPOCTH HapacTaHus JaBJICHUs 3aKJII0YaeTcs B
9KCIEPUMEHTAILHOM ONpEACICHIH MaKCHMaJILHOTO JIaBJICHHSI B3phIBA FOPIOYEH CMECH B 3aMKHYTOM
cocyze, MOCTPOEHHM Tpaduka HM3MEHEHHs [aBJICHHS B3pbIBA BO BPEMEHH M pacyeTe CpeiHeH Hu
MaKCHMaJIbHOM CKOPOCTH TI0 U3BECTHBIM (hOPMyIIaM.

2.21 .KoHueHTpaloHHbIH Tpenel 1upPy3uoHHOTO FOPEHHS T'a30BbIX CMECel B BO3yXe

2.21.1. KonuenrtpanuoHsslid npenen 1uddQy3snoHHoro ropenns razoseix cMmeceil B Bozayxe (ITAI)
— IIpezenbHas KOHIECHTPAIMS TOPIOYETO I'a3a B CMECH ¢ pa30daBHUTENeM, TP KOTOPOH JaHHas ra3oBast
CMeCh MPH UCTeUeHNH B aTMocdepy He crocobHa K 1u(pPy3MOHHOMY TOPEHUIO.

2.21.2. KoHueHTpaunoHHbli npeaen quddy3HoHHOro ropeHHs Ta30BbIX CMECei B BO3/IyXe CIEAyeT
YUUTHIBATh TpPH  Pa3pabOTKE MEPONPHATHH MO OO0ECHEYEHUIO I10’KapOB3pPHIBOOE30MACHOCTH
TEXHOJIOTHIECKUX TporieccoB B coorBercTBuH ¢ Tpeboarmsamu ['OCT 12.1.004-91 u T'OCT 12.1.010-
76.

2.21.3. CymHocTh METOJIa ONpeJeNieHNs] KOHLIEHTPAMOHHOTO npeaena aud(y3HOHHOTO TOpeHHs
ra30BBIX CMecell B BO3/yXe 3aK/II0YaeTCs B ONPECICHUH TPEAEIbHON KOHIIEHTPAIIMY TOPIOYEro ra3a B
cMecH C pas0aBuTeneM, NPH KOTOPOW [aHHAs Ta3oBas CMECh HE CHOCOOHa K An(p(y3HMOHHOMY
ropenuio. Ipu aTom ukcupyercs npenenpHas CKOPOCTh OAAYH Ta30BOI CMecCH.

2.21.4. Merton omnpezeneHus KOHLEHTPAMOHHOTO mpejena AupQy3uOHHOTO TOPEHHs Ta30BbIX
cMecell B BO3IyXe IIPUMEHNM JJIs cMeceit ¢ Temmeparypoii 20-300 °C.

ILm. - 2.21, 2.21.1-2.21.4 Beeaensl 1onoJHUTEabHO, U3M. Nel

3. YCJIOBUA ITOKAPOB3PBIBOBE3OITACHOCTH ITPU NCITOJIb30BAHUHA
BEIIECTB U MATEPHUAJIOB

3.1. Jlnsa obecnedeHUs] IMOXKapOB3PHIBOOE30MACHOCTH NPOLECCOB MPOMU3BOJCTBA, MEPEPaOOTKH,
XpaHeHUs] W TPAHCIOPTHPOBAHUS BEINECTB W MaTEPUANOB HEOOXOJMMO NaHHBIE O IIOKa3aTeNsiX
M0’KaPOB3PHIBOOIIACHOCTH BEILECTB M MAaTEPHAIOB HCIONB30BaTh ¢ KO3 duIeHTaMu 0€301acHOCTH,
NpUBEICHHBIMU B Ta0I. 3.

Tab6muma 3



Crioco6 mpenoTBpameHus Pernamentupyemslii mapamerp VYcenoBus
10Xapa, B3pbiBa 10)KapOB3PHIBOOE30IIACHOCTH
[IpenotBpamenue ¢, 0e3 ¢, 03509 (04-0,7R)
00pa3oBaHus roproveii ¢, 6e3> 1,1 (ps10,7 R)
cpensl ¢ ¢, 063 ¢ ¢,0e321,1(p4+0,7R)
0o, 6e3 9o, ,0e3<0,9 ((Poz -0,7R)
OrpannyeHnue T'oprouectsb BemecTBa|['oprouecTh BemecTBa (Marepuana)
BOCILJIAMEHAEMOCTHU n|(marepuana) HE JIOJDKHA OBITH Gouee
TOPIOYECTH BCIIIECTB u peTIaMEHTHPOBAHHOM
MaTepHaoB
KH, K, <K1
tBCH,H t BCILJT <t BCI(3.1.) ~ 350C
[IpenorBpaiienue odpa3zoBaHus Wies Wies £0,4 Wy
B ropriouei  cpege  (wim tees < 0,8t
BHECCHHS B HEE) HCTOYHHUKOB toes < 0,8 t.
3aKUTAHU
KW — xuciopomssli uaaekc, % 00.;
KW, — nomycTHMBIH KUCIOPOAHBIN MHAEKC IPH HOPMAJIBHOH TemmepaType, % 00.;
R — BOCHPOM3BOIMMOCTH METOZA OIPEICIICHUS MOKa3aTelNs MOXApHOH OMaCHOCTH MpPH
JIOBEPUTETLHOM BEPOSITHOCTH 95%;
tges — Oe3omacHas Temrepatypa, °C;
lseny — JOITyCTHMAs TEMIIEpaTypa BCIIMIKH, °C;
Isen(zr) — TeMIIEpaTypa BCIBILIKU B 3aKpbITOM THIIE, °C;
f. — MUHHMMaJbHas TeMIeparypa Cpejbl, IIpH KOTOPOW HaOIIOJAeTCsl CaMOBO3rOpaHHe
oOpa3a,. °C;
t.; — Temmeparypa TiaeHus, °C;
Wses —  Oe3omacHas SHepTus 3akuranus, JIx;
Wyan —  MHHHUMaJIbHAs 3HEprus 3axuranus, Jx;
(@, — BEPXHUH KOHLEHTPALMOHHBIM  MpejeN PaclpoCTPaHEHUs IUIAMEHH MO CMEcH
TOPIOYEro BEIIECTBA C BO3AYXOM, % 00. (T - M™);
Qs — 0€30IacHas KOHLEHTPALHMs FOPIOYEro BelIecTBa, %o 00. (M)
¢y — HWKHUH KOHLEHTPALMOHHBIN MpeNea pacrnpoCTpaHEHUsl IJIaMEHU I0 CMEeCH
TOPIOYEro BemIecTBa C BO3AYXoM, % 00. (T - M );
¢o, ~  MHHHMAILHOE B3PHIBOONACHOE CONEPIKAHNE KHCIOPOAA B roproue cmecu, % 00.;
Po, .00 Oe3oracHasi KOHIEHTpAIMs KUCIOpoa B roprodyel cmecu, % 00.;
@y — MHUHMMaIbHas pIerMaTU3MpyKOLIas KOHIEHTpauus Giermarusaropa, % 00.;
Qpoes — OesomacHas duierMaTH3HpyroIas KOHUEHTpanus duermMatusaropa, % 00.

4. METO/IbI OITPEJIEJIEHUSI IOKA3ATEJIEM MMOXAPOB3PBIBOOIIACHOCTH
BEIIECTB U MATEPHUAJIOB

MeTox 3KCHEPHMEHTAIBHOTO ONPEACNICHUS NPEANIOYTHTENCH ¥ SBISACTCS 00S3aTeNbHBIM, €CIIH
OTCYTCTBYET anpoOOHPOBAHHBIN PACUCTHBIA METOII, a TAKXKE €CIM TOYHOCTh WIIM 00JIaCTh MPUMCHEHUS
pacyeTHBIX METOJIOB HE YJOBJIETBOPHUTEIBHA.

4.1. MeToJ 9KCIIepUMEHTAIBHOTO ONIPEACIICHHA IPYIIBI HETOPIOYHX MaTepHaIoB

Metox He NMPUMEHHM JUIS UCIIBITAaHHS CIOUCTBIX MaTepHaloB U MaTEPHAIOB C IOKPBITHSAMHU H
00 IMIIOBKaMH.

4.1.1. Annapamypa

Cxema npubopa Iisl ONpeICNICHUs] TPYIIITBI HETOPIOYHX MaTepHaioB IPUBEACHA Ha 4epT. 1.

4.1.1.1. Ileur TpyOuaroro Tuma BHYTpeHHUM namameTpoMm (75+1) mmM, BeicoToit (150+1) mwm,
tomuuHoM cTteHKu (10+1) MM, U3roTOBIEHHAsI U3 OTHEYNOPHOTO MaTepuaia MmioTHOCThio (2800+300)
kr-M™. Tpy0a reun 06MaThIBACTCS B OHMH CIIOH IEKTPHUECKOI CIIMPANBIO M3 HUXPOMOBOI! IPOBOJIOKH
ceuenreM 1 MM° ¢ comporusiaenreM (19+£1) Om. OGIias TONIMHA CTEHKH C Y4ETOM OTHEYIOPHOIO
LIEMEHTa, KPEeISIIEero IEeKTPHUYECKYI0 CIIMpajib, He JOJDKHA HpeBblmaTth 15 mm. TpyOy meun ciemyer
3aKpenuTh B IEHTPE 3alIUTHOTO KOXkyXa. [IpocTpaHCTBO MeXIy TpPyOOil M KOXKYXOM 3alOJHSIOT

HECropaeMbIM TETIOM30IALMOHHBIM MATEPHAIOM CPEIHEll IIOTHOCTBIO (140:+£20) KrM™.



4.1.1.2. 3ammTHBIA B3KpaH BHYTpeHHMM auamerpoM (75+1) MM u BeicoToil 50 MM c
OTIIOJIMPOBAHHOI BHYTPEHHEHW MOBEPXHOCTHIO, U3TOTOBICHHBIM U3 JMCTOBOM CTAalM TOJIIMHOW 1 MM.
CHapyxu 9KpaH TEIUIOM3OJIHUPYIOT CJIOEM MHHEPATbHOTO BOJOKHA C TEIUIONPOBOAHOCTHIO
(0,04+£0,01) Bt - ™" - K npu cpenneit Temmeparype 20 °C. ToNIKMHA TEIIOH30IUPYIOILIET0 CIIOS —
HE MeHee 25 MM.

4.1.1.3. Crabunusarop BO3IYIIHOTO OTOKAa KOHUYECKOH (POpMBI, IIIOTHO, BO3/LyXOHETIPOHHUIIAEMO
MPUCOCTMHCHHBIA K OCHOBaHMIO Teud. J[nmmHa crabumm3atopa 500 MM, BHYTpEeHHHH BEpXHHU
muametp (75+1) mm u HmxHAK (10,0+0,5) MMm. Crabuiau3aTop HW3rOTAaBIMBAIOT M3 JINCTOBOM cTamu
TOJIIMHOW 1 MM C OTIOJMPOBAaHHON BHYTpPEHHEH IOBEPXHOCTHhIO. BepxHIOW YacTh cTabuiu3aTropa
JUIMHOW He MeHee 250 MM TENJIOU30JIMPYIOT C BHEIIHEH CTOPOHBI CIIOEM MUHEPANTBHOIO BOJOKHA C
TeronpoBoaHocTHio (0,04+£0,01) Br - M - K npu cpenneii remmeparype 20 °C.
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1 — noacraBka; 2 — BBITSDKKA; 3 — TEIUIOU30JIALIMOHHBIN CIIOM 3alIUTHOIO SKpaHa U
crabunmsaropa; 4 — medp; 5 — nepikarens o0pasna; 6 — YCTPOMCTBO I OIyCKaHus 00pasima;
7 — TEPMOAJIEKTPHUECKUE MTPeoOpa3oBaTein; 8§ — 3allUTHBIN 3KpaH; 9 — 3alUTHBIA KOKYX;
10 — Tennou30IsIMOHHBIN MaTtepual; 11 — crabumu3aTop BO3IYIIHOTO IIOTOKA
Yepr. 1
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4.1.1.4. CoOpanHble BMECTE€ II€Yb, 3AlIUTHBIH SKpaH M CTAOMIN3aTOpP YyCTAHABIMBAIOT Ha
MOJICTABKY, MMEIOIIYI0 OCHOBAaHHE W BBITSDKKY, CIY)Kallyl0 JUIsi YMEHBUICHHsI TSATW Y OCHOBaHMs
KoHyca crabwim3aropa. Beicota BeITSDKKM — 550 MM. PaccrosiHue Mex1y HMXXKHUM KOHIIOM
CTabMIM3aTopa M OCHOBAHUEM IOACTABKH JOJDKHO COCTABIATH HE MeHee 250 MM.

4.1.1.5. depxatens o0Opasma, U3TOTOBICHHBIM U3 KAPOCTOMKON CTaJbHON MPOBOJIOKH AMAMETPOM
1,5 MM, OJDKEH UMETh HMIMHIPUYEcKyto hopmy. OCHOBaHHEM JiepKaTells SIBISETCS CETKA U3 TOHKOW
CTaJIbHOM XapOCTOMKON IMpoBoJOKH. Bricota aepxarens (50+2) mm, nuamerp 47 mm. JlepxkaTens
o0pasma maccoit (15+2) T moxBemieH Ha TpyOKe W3 HEPIKABEIOIIEH CTa M ¢ BHEITHUM AHAMETPOM 6 MM
Y BHYTPEHHUM — 4 MM.

4.1.1.6. YcTpoHCTBO Ui OIyCKaHusi o00pasia, COCTOSIIee W3 METAIMUYECKOTO CTEpXKHS,



CKOJIB3SIIETO M0 BEPTHKAJIbHOM HAIPABJISIOLIEH, TO3BOJISET JIETKO OIycKaTh 00pa3el BHYTph reuu 0e3
KacaHUsl ee CTeHKM TakuM o0pa3oM, dYToObl o0Opaszer; TOYHO M HAJSXKHO pacHonaraics B
TeOMETPUYECKOM IIEHTPE MEeUH.

4.1.1.7. TepMoaneKTpHUUECKUE MPeoOpazoBaTeNN ¢ 000IOYKON U3 HEPIKABEIOIIEH CTaIH BHEIIHUM
quameTpoMm 1,5 MM, MakcHMallbHBIM JTHaMETPOM H30JMPOBAaHHOrO pabodvero crnas He Oonee 0,5 mwm,
CITyKalue s U3MEPEHUs] TEMIIEPATYPhI B €U, Ha MMOBEPXHOCTH M BHYTPU 00pa3lia HCCIIeayeMOoro
Matepuana. Paboune cram Tpex TepMOIEKTPHUECKHUX TTpeodpa3oBartesieil yCTaHaBIMBAIOT C MTOMOIIBIO
nrabioHa Ha OJAHOM TOPW3OHTAJIHHOM YPOBHE, COOTBETCTBYIONIEM CpeAHEH JIMHUU medu (dept. 2).
Tepmoonexkrpudeckuii npeoOpazoBarend T, W3MEPSIOIUA TeMIepaTypy B Ne4YH, JOJDKEH OBbITh
YCTAHOBJIEH TakMM o0pa3oM, 4ToObl paboumii cmail Haxoxwics Ha paccrosHuu (10,0+0,5) MM ot
CTEHKH TIe4Hd. PeryiaupoBKy €ro IIOJIOKCHHS OCYLICCTBIISIIOT C ITOMOIIBIO HAMPABJISIOMICH,
MPUKPETUICHHON K 3alIUTHOMY JKpaHy. TepMO3JeKTpHUECKUi mpeodpazoBaTens T, M3MEpSIOImunit
TEeMIIepaTypy Ha MOBEPXHOCTH 00pasiia, MOHKEH ObITh YCTAHOBJICH TaKHMM OOpa3oM, YTOOBI paboumii
craif MMeJ KOHTakT ¢ oOpa3loM C MOMEHTa Hadaja HWCIBITaHWS M pacHoiaraics AuaMeTpalbHO
MPOTHUBOIIOIOKHO TTOJIOKEHUIO TEPMOBIIEKTPHUECKOTO TIPE0Opa30BaTes, N3MEPSIOIIET0 TEMIEpaTypy
B meud. TepmoanekTpuueckuil mpeobOpasoBarens T3, M3MEpSIOMUil Temmeparypy BHYTpH oOpasma,
JIOJDKEH OBITh YCTAQHOBJIEH TakMM 0OOpa3oM, 4ToObl pabouuii craii HaXOIWICS B T€OMETPHYECKOM
HeHTpe oOpasua (I 4ero B 00pasiie AeNaloT OTBEPCTHE AUAMETPOM 2 MM).
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Yepr. 2

Bce HOBblE TEpPMOINEKTpUYECKHE IpeoOpa3oBaTeNy  IEPeA  HCIOJIB30BAHUEM  JOJDKHBI
MIOJIBEPraThCsl HCKYyCCTBEHHOMY CTAPEHHIO AJISI CHIDKCHUS OTPasKaroliel CIIoCOOHOCTH.

4.1.1.8. TpexxaHampHBI CaAMONUINYIIHH TPUOOP, PETUCTPUPYIOMNN BBIXOTHBIE CHTHAJBI
TEPMOAJICKTPUYUECKUX TpeoOpa3oBareneil C MOrpelHOCThI0 TpaxyupoBku He Oonee 1 °C wu
obecrieunBaroNi HETPEPHIBHYIO 3alUCh MOCTYMAIONINX JaHHBIX ¢ nHTEepBaioM He Oonee 0,5 c. Kitace
TOYHOCTH pubdopa — He Hiwke 0,5.

4.1.1.9. CexynmomMep ¢ OTPEIIHOCTEIO U3MepeHus He Obonee 1 c.

4.1.1.10. dnst HabmroeHus 3a 0Opas3LoM B 1e4r U 0e30MacHoil paboThl OlepaTopa yCTaHaBIMBAIOT
HaJl IeYbI0 CMOTPOBOE 3€PKaJI0 C TOPU3OHTAIILHBIM YIJIOM OTKJIOHEeHHS 30°.



4.1.1.11. PerynsTop HampspKeHUs C BBIXOAHOW MOIIHOCTHIO HEe MeHee 1,5 kB-A, morpemHocTtsb
paboThI KOTOPOTO JTOJDKHA COCTABIATH He Ooiiee 1 % OT HOMUHAJILHOW BEJIMUUHEI.

4.1.2. I[loocomoera K ucnolmaHusaM

4.1.2.1. Pa3smemenue mnpubopa I UCHBITAHHN NOHKHO TIPEAyCMAaTPUBATh OTCYTCTBHE
BO3/ICHCTBUS TSATHM BO3AyXa M3BHE, MPSMOTO COJHEYHOTO CBETAa WM HMCKYCCTBEHHOTO OCBELICHHUS,
3aTpyIHSIOLIMX ITPOBEJICHNE UCIIBITAHMS U HAOJIOICHNE 3a TUIAMEHEM BHYTpPH IICUH.

4.1.2.2. Tlepen mpoBeIeHUEM HCIIBITAHUA CTaOMIHM3UPYIOT pa0OTy IEYH, MMPEIBAPUTEIEHO BHIHYB
U3 Hee JiepaKaTesb 00pasna ¢ yCTpOHCTBOM ISl €ro OIMyCKaHUsl. Y CTaHABIMBAIOT TEPMOIIEKTPUIECKHIH
npeoOpa3oBaTeNib Al M3MEPCHUs TEMIIEpaTyphl B me4yd B cooTBeTcTBHM C 1. 4.1.1.7. Perymupys
BEJIMUMHY T10/1aBAEMOTO HAIPSDKEHHUS, HarpeBalOT IOCTENIEHHO IeYb B T€UYEHHE 2 4 IO TeMIepaTyphl
(750£5) °C. VcraHoBuBmIasics TeMIepaTypa B I€YH HE TOJDKHA M3MEHATHCs Oonee deMm Ha 2°C B
Teuenne 10 mMuH.

4.1.2.3. B ciyuasix mpoBEACHUS UCIBITAHUM B HOBOIl Ie4H, MpHU 3aMEHE HJIM PEMOHTE OTJEJIBHBIX
y3JI0B TIpHOOpa, HEOOXOANMO MPOBECTH TPATYUPOBKY IEUH ITyTEM H3MEPEHUs] TEMIIEPAaTyphl CTCHKH
TICYH 110 TPEM BEPTHKAIBHBIM OCSM B TOUKAX, COOTBETCTBYIOLINX CEPEANHE BBHICOTHI CTCHKH MEYH U Ha
ypoBHe 30 MM BBIIE U HIDKE CpeJHEH TOYKM C IOMOIIBIO CKAaHUPYIOLIETO YCTPOMCTBA C
TEPMODJICKTPUYECKUM  mpeobpazoBatesieM (4epT. 3). Ocoboe BHHUMaAHHE CICAYET YIACIATh
00ECIICUeHNI0 KOHTaKTa MEXAY TEPMOIJIEKTPUUECKUM TIpeoOpa3oBaTesieM M CTCHKOM IIeuu.
[TonoxeHne TEPMOINEKTPUIECKOTO MTPeoOpa30BaTesl HENb3sl U3MEHATh B TEUEHHE 5 MUH /10 MOMEHTa
peTHCTpaIuy TEMIIEPATYPHI.

Cpennee apudmeTndyeckoe 3HaueHHE BCEeX 9 3apEeTHCTPUPOBAHHBIX TEMIEpAaTyp JOJDKHO
coctaBiTh (835+10)°C, u Takast Temneparypa J10JDKHA IOIAEePKUBATHCS TIepel] Ha4ajaoM HCIIBITaHUH.
[MonoOpannelii TakuM 00pa3oM peXUM NOAAYM HANpsDKEHUST HA HArpeBaTENbHBIM  AJIEMEHT
HOJJICPKUBAIOT U B JalbHEHIIEM.

4.1.2.4. JIns vcObITaHUI TOTOBAT 5 00pa3lloB HCCIIEAyeMOro Marepuana JuaMeTpoMm (45,) mwm,
BbIcOTOM (50£3) MM. Ecnm TonmuHa rccnegyeMoro Marepuaia cocTaBisieT MeHee 50 MM, To oOpasery
HaOWparOT W3 HECKONBKHX CJIOEB, YTOOBI 00ECIeunTh HEOoOXOoAMMYHO BBICOTy. Ciom B oOpasie
pacroyiaratloT TOJBKO TOPHU3OHTAIHHO M IUIOTHO COCIUHSIOT MEXKIy COOOW CTaIbHOH ITPOBOJIOKOU
nuamerpom He Oosiee 0,5 mm. Crion B 00pasiie pacrojiaraloT TakuM 00pa3oM, uToObl pabouunii crai
TEPMOAJIEKTPUUECKOTO MTPpeoOpa3oBaTelsi, yCTAHOBICHHOTO B CepelvHe o0paslia, HaXOquics BHYTPH
CJIOSI MaTepuala, a He Ha TpaHHIIe pa3zena CIOeB.

O0pa3ubl JOIKHBI XapaKTEPU30BaTh CPEJHNUE CBOMCTBA UCCIEIYEMOT0 MaTepHaia.
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4.1.2.5. B BepxHeit yacTu 00pasiia JEIaloT 0CEBOC OTBEPCTHE AUAMETPOM 2 MM ISl pa3MEICHHUS
TEPMOAJIEKTpUUECKOro mpeodpazosarens. [lepen ucnbITanueM 00pasibl BEIICP)KUBAIOT B CYIIMILHOM
mkadpy mpu Temreparype (60+£6) °C B teueHne 20—24 9 ¢ MOCHEOYIONNM OXJIAXICHHEM HX IO
TEMIIEpaTypbl OKpYy’Karomel cpepl. JlomyckaeTcss KOHAMIIMOHUPOBAaHNE 00pPa3IoB B COOTBETCTBUH C
TpeboBanusmu HTJl Ha matepua.

4.1.2.6. Ilocie KOHAMIMOHUPOBAHKS OMPEACIAIOT Maccy KaKAOTro oOpasla C IOTPELIHOCThIO He
6oiee +0,1 1.

4.1.3. Ilpogedenue ucnvimanuti

4.1.3.1. Crabum3upyroT paboTy meuu coryacHo . 4.1.2.2.

4.1.3.2. TloAroToBJEHHBI K WCHBITAHUIO O0pasell IOMENIAIOT B JiepKaTelb, KPEHsT K HeMy
TEPMOAJIEKTPUUECKHE Ipeodpa3oBaTenn cornacHo 1. 4.1.1.7, mocie gero aepskarens ¢ odpasmoM 6e3
KaKHX-TN0O TOIYKOB OITyCKAIOT B TI€Yb 3a BpeMs He Oojee 5 c. BkimrouaroT cekyHIOMep cpasy e
Mocjie BBEJCHNS UCIBITYEMOro 00paslia B 1eyb.

4.1.3.3. B TeueHHe BCEro HCHBITAaHHUS [OKAa3aHUS TEPMONIEKTPHUUSCKUX IIpeoOpa3oBarenei,
M3MEPSIONINX TEMIIEPATYPY Me4X 1 00pasiia, JOJKHBI PErHCTPUPOBATHCS CAMOITHIIYIIIM TPHOOPOM.

4.1.3.4. Bpems wucmeTaHust, Kak mpaBmio, coctaBisseT 30 muH. 3a 3TO BpeMms JOCTHUTAETCS
KOHEUHOE TeMIIepaTypHOe paBHOBECHE, PETHCTPUPYEMOE TEPMOUIEKTPUUECKUMH IIpeoOpa3oBaTeIIMU
B [1€4H, BHYTPHU 00pa3la 1 Ha ero NOBEPXHOCTH, pa3jInuue MEXy IMOKa3aHUSIMH KOTOPBIX HE JOJDKHO
npeseimate 2°C B Teyenue mnocnenHnx 10 muH. B ciydae, ecnm TemmepaTypHOE paBHOBECHE HE
JOCTUTHYTO 32 30 MMH, TO HEOOXOAUMO NMPOJOKUTE UCIIBITAHUE JO MOMEHTA JJOCTHXKECHHUSI KOHEUHOTO
TEMIIEpaTypHOTO pPAaBHOBECHs, TPOBEpssl MOKa3aHHUA TEPMORJIEKTPUUYECKUX IpeoOpa3oBareneit ¢
uHTepBaIOM 5 MuH. Ilpu mOCTMKEHUU TEMIEpPaTypHOrO PABHOBECHs HCIBITAHUE MPEKPAIlAlOT 110
OKOHYaHHH MOCIECTHETO S-MUHYTHOTO HHTEPBANIA; (GUKCUPYIOT IPOAOIKUTEILHOCTD HCIIBITAHUS.

HpI/IMe‘{aHI/Ie. VYcranaBnuBas KpUTEpUN OLECHKU paBHOBECHUA, HCO6X0,HI/IMO YUUTBIBaTh, 4YTO IIOKa3aHUs
TCPMODJICKTPUICCKOI'O npe06pa3OBaTena, YCTaHOBJICHHOTO B CEpPEAUHE 06pa311a, BCeraa OOJIKHBI OBITH HIKE
TOKa3aHui TECPMODBJICKTPUICCKOI'O Hpe06pa3OBaTens{ B IICYHU.



4.1.3.5. OOpazer1 W3BJIEKAIOT W3 €YU U IOCIIE €ro OXJIAKICHHUS 10 TeMIIepaTypbl OKPY’KaroIleH
Cpezbl B3BEIINBAIOT (C YIETOM OTXOZOB, KOTOpPBIE OTJEIIIINCE OT 00paslia U yrnand BHU3 B IIpolecce
WCTIBITAHMS HITH MOCJIE €T0 OKOHYAHUS).

4.1.3.6. HcnpiTanuio mojjiekaT BCce 5 MOATOTOBICHHBIX 00pasiioB. B mpoTokoiie oTpakaioT Bce
HaONIONEHNs], Kacalolluecss IOBEJCHUS KaKAoro oOpasla B MpoLEcce HCIBITaHWH; OTMEYAIOT BCE
CJIyJad BOCIUIAMEHEHUS JUIA KQXI0T0 00pasna v GUKCHPYIOT UX IPOIOIKUTEILHOCTb.

BocriameHeHne CUMTAIOT YCTOMYMBBIM NIPH HATMUUK  TUIAMEHH K TI€YH, BOSHUKIIEM IIPH TOPEHUH
o0pa3iia u npoaoinkaroiemes 10 ¢ u 6onee.

4.1.4. Oyenxa pesynomamos

4.1.4.1. Beramcnsror pasHuiy (At) MEXIy MaKCHMalbHOM M KOHEYHOH TeMIepaTypaMH IIo
MOKa3aHUsAM TEPMOIJIEKTPUUYECKUX IpeoOpa3oBaTesnell B Ie4u, Ha MOBEPXHOCTH M BHYTPU KaXKIOTO
oOpa3iia.

4.1.4.2. TTo nonyueHHbIM 3Ha4YCHUSIM At Ka)x10r0 00pasiia BIMHCISAIOT cpeHee apudmMeTnieckoe
(Atepern ) M3MEHEHMSI TEMIIEPATYphl B ITI€UH, Ha MOBEPXHOCTUM M BHYTpH 0Opaslia MO pe3yibTaTam
UCTIBITAaHUH 5 00pa3oB.

4.1.4.3. Ha ocHOBe NMaHHBIX IO OINpPECIICHHIO MMOTEPH MAacChl KaKAOTro oOpasia (B MPOLEHTHOM
OTHOUICHHH K TEPBOHAYAJIBHOW Macce o0pasiia) BBIYUCISIOT CpeiHee apu(MeTHYecKoe 3HauyeHHe
MOTEpH Macchl 5 00pa3LoB.

4.1.4.4. Ha ocHOBe HaHHBIX IO ONPEIEICHUIO HMPOJOIDKHTEIFHOCTH TOPEHHS KaXIoro odpasia
BBIYHCIIAIOT CPEAHIO apUPMETHUECKYIO IIPOJOIKUTENLHOCTD TOPEHHS 110 PE3YIbTaTaM HCIBITAHUS 5
00pasIoB.

4.1.4.5. Marepuai OTHOCST K IPYIIIIe HETOPIOYHX, SCIIA COOJIOJICHEI CICTYFONIUC YCIIOBHS:

cpenHee apu(METHIECKOE H3MEHEHUE TEMITEpaTyphl B TI€UH, HA IIOBEPXHOCTH M BHYTpH 00pasiia He
npesbrmaet 50 °C;

cpemHee apupMETHISCKOe 3HAUYCHHE MOTEPU MAacChl i 5 00pasmoB He mpesbimaet 50 % oT ux
Cpe/HEeTO 3HAUCHHMs IEPBOHAYAIILHOM MacChl I0CIIe KOHIUIIMOHUPOBAHMS;

cpenHee apu(MeETHUECKOE 3HAUCHHE MPOJODKUTENBHOCTH YCTOHYMBOTO TOpeHHsT 5 00pasloB He
npessimiaer 10 c. Pe3ynbrarhl ncnbitanuii 5 00pa3ioB, B KOTOPBIX MPOAOIKUTEIBHOCTh YCTOWYHBOTO
ropeHus cocTariysgeT MeHee 10 ¢, IPUHUMAIOT paBHBIMHU HYIIO.

4.1.4.6. YcnoBusi M pe3yNbTaThl HWCIBITAaHWH PETUCTPUPYIOT B MNPOTOKONIE, (GopMa KOTOPOTO
MPUBEICHA B IPHIIOKEHHUH 1.

4.1.5. Tpebosanusa bezonachocmu

[Tpubop s onpeseneHus TPYMIbI HETOPIOYUX MATEPUANIOB CIIEYeT YCTAHABINBATh B BHITSHKHOM
mkady. Paboyee mMecto omeparopa JOKHO YIOBIETBOPATH TPEOOBAHMSIM 3IIEKTPOOE30NACHOCTH IO
T'OCT 12.1.019 u canurtapHo-rurueandeckuM TpedoBanmsM mo [OCT 12.1.005.

4.2. KocBeHHOE oOmpeneNeHHe TPYINIbl TOPIOYECTH Ta30B M JKUAKOCTEH 10 JIpYyTruM
IKCIIEPUMEHTAIILHO OINpPEEICHHBIM MOKa3aTelsIM IT10Kap O B3PHIBOONACHOCTH

4.2.1. Iaswi

[Tpn HanmMUMK KOHIEHTPALMOHHBIX IPE/IEIOB PAaCcCIPOCTPAHEHNUS TUIAMEHH a3 OTHOCST K TOPIOYUM;
IIPY OTCYTCTBHM KOHIIEHTPALMOHHBIX IPEJIENIOB PACIIPOCTPAHEHHS IUIAMEHH U HAIMYNHU TEMIIEPaTYPhI
CaMOBOCIIJIAMEHEHUsI Ta3 OTHOCAT K TPYAHOTOPIOYHMM; IIPU OTCYTCTBUHM KOHICHTPAIIMOHHBIX MPEEIIOB
pacIpocTpaHeHus! IJIaMEHH ¥ TeMITEpaTypbl CAaMOBOCIIJIAMEHEHHS Ta3 OTHOCAT K HETOPIOUMM.

4.2.2. JKuokocmu

ITpn Hamuuuu TeMMepaTypsl BOCIUIAMEHEHHMS KHJIKOCTh OTHOCST K TOPIOYUM; MPH OTCYTCTBHH
TEMIIEpaTypbl BOCIUIAMEHEHHSI M HAJIMYHHM TEMIEpaTypbl CaMOBOCIUIAMEHEHHUS JKUJIKOCTh OTHOCSAT K
TpyznHOTOptoYnM. [IpM OTCYTCTBHM TeMIlepaTryp BCIHBIIIKH, BOCIIAMEHEHHs, CaMOBOCILIAaMEHEHHUS,
TEMITEPaTYPHBIX W KOHIIEHTPAIMOHHBIX HPEIEIOB PAaCHpPOCTPAHEHUs IUTAMEHH JKHIKOCTh OTHOCAT K
TpyIIIE HETOPIOYHX.

4.3. MeToj 3KCIIEPUMEHTAJIBHOIO ONpENEeNICHHsT TPYIIBl TPYJAHOTOPIOYMX U TOPIOYHMX TBEPIBIX
BEILIECTB U MaTEpPHaIOB

Metoa IPUMEHSIOT JUIsl OLIEHKH TOPIOYECTH HEMETAIIMIECKUX MAaTEPHAIIOB, COJICPKAIINX B CBOEM
coctase 6onee 3 % Macc. OpraHM9YecKUX BemlecTB. MeTo He MPUMEHUM JUT UCTIBITAaHUSA MaTEpPHaIOB,
UMEIOIIMX OJHOCTOPOHHEE OTHE3alllMTHOE WJIM HEeroprovee  MOKpbITHE. {1 CTPOUTENBHBIX
MaTepHaJIOB 3aKJIIOUEHHE O IPYMIe TOPIOYECTH AeNatoT Mo pe3ynbraTaM ucnsitanuii no CT COB 2437.

4.3.1. Annapamypa

4.3.1.1. IIpubop OTM (uepT. 4) COCTOUT U3 KEPAMHUECKON PEAKIIMOHHON KaMephI MPsIMOYTOIBHOMN
¢opmbl  BeicoTOW (2954+2) MM M HMeEIONIEH B CEUSHWH KBagpar co CTOpoHOH (88+2) mwm,
YCTaHOBJICHHOW Ha METAIIMYECKYIO ITOJICTABKY; I'a30BOM TOpEJKH BHYTPEHHUM JauaMerpoM (7,0+0,1)



MM; MexaHM3Ma BBOAa oOpa3ma ¢ jaepkareneM, (DUKCHUPYIOIIMM IOJ0XKEHHE oOpasiia B LECHTPE
PCaKkIMOHHON KaMephbl, 30HTAa C PYKOATKOW, YCTAHOBJIEHHOTO COOCHO Ha BEPXHIOK KPOMKY
PEaKIMOHHOM KaMephl,  CMOTPOBOTO 3epKajia Ul HaOII0IeHHs 32 00pa3IioM B PEAKIIMOHHOM KaMepe.
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1 — ropenka; 2 — peakIoHHas Kamepa; 3 — MeXaHu3M BBOja 00pasia; 4 — obpaser;
5, 6 — meprkatenu oOpasma; 7 — 3epKajio; § — TepMOAIIEKTPHUYCCKIA Tpeodpa3oBaTenb; 9 — 30HT.
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43.1.2. ]Jlna wu3MepeHHs TeMIlepaTypbl Tra3000pa3HBIX TNPOAYKTOB TOPEHHS HCIOJIB3YIOT
TEPMOIEKTPUUECKUH TpeoOpazoBaresb ITuaMeTpoM 3iekTponoB 0,5 MM, paboumii cmaidl KOTOpOTO
pacrosiararoT B IEHTPE 30HTa Ha PAaCCTOSIHUU 15 MM OT ero BepXHEl KPOMKH.

4.3.1.3. Peructpupymolmui Temiepatypy npuodop ¢ muamazonoMm mmepenus ot 0 mo 800 °C, kimace
TOYHOCTH He Hmke 0,5.

4.3.1.4. CexyHmomep ¢ MOTPEITHOCTHIO H3MEpeHus He Ooee 1 c.

4.3.1.5. Becor mabopaTopHple C HanOONBIINM IpenenoM B3BemmBaHusA 500 T, MOTPENTHOCTHIO
n3mepenus He 6onee 0,1 r.

4.3.2. [loocomoska K Ucnulmanusm

4.3.2.1. [Anis ucpITaHUS TOTOBAT 3 00pa3ia MaTepuana JmuHoi (60+1) MM, BeicoToi (150+3) MM 1
¢dakxTiueckoir TommmHOM, HO He Oomee 30 MM. [y CHIMy4WMX BEIMIECTB TOTOBAT 3 KOP3WHOYKH
npsAMOYToJIbHOW (opMbl aimuHoU (60+1) MM, mmpunoi (10£1) MM, Beicotoi (150+3) MM, B KOTOpBIE
nomemaroT (90£1) cM’ BemectBa. KOP3MHOUKH JOJKHBI ObITH BBHINONHEHBI U3 CETKH C PasMepaMu
syeek He Oonee 1,0 MM; MaTepHan CETKH—IIPOBOJIOKA U3 YKapOCTONWKOHM  cTamm auametpom 0,55 mm.
Marepuainsl, ciocoOHbIE IPU HATPEBAHNH MJIABUTHCS, IOMEIIAIOT B MEIIOYKH MPSMOYTOIbHON (hOPMEI
JmHOM (65+1) MM, mmpunoit (10£1) MM, BbicoToit (160+1) MMm. Meniouku enarT U3 CTEKIOTKaHU
tomuuHoH 0,10—0,15 MM, BB CHIMBAIOT HETOPIOYMMU HUTKAMHU WJIM METAIIIMUECKUMU CKPETKaMH.

4.3.2.2. TlogrotroBieHHbIe 00pa3bl BBHIACPKUBAIOT B BEHTHINPYEMOM CYUIMIBHOM IIKady MIpH
temnepatype (60 +5) °C ne menee 20 4. 3aTeM OXJIAXKIJAIOT 0 TEMIIEPATypPhl OKPYIKAIOLIEH Cpeabl, HE
BbIHUMass uXx u3 mkada. Jlomyckaercss KOHAMIMOHMpOBaHHWE O0Opa3lloB B COOTBETCTBUH C
TpeOOBaHMAMH TEXHUYECKUX YCIOBHI Ha MaTepHall.

4.3.2.3. Tlocne KOHAWIMOHUPOBAHUS OOpa3Ibl B3BEIIUBAIOT C MOTPEHIHOCThIO He Oonee +0,1 T.
Chllty4yne BEIeCTBa B3BEIINBAIOT BMECTE C KOP3MHOYKAMHU, a IUIaBsIuecs—c Memodkamu. O0pasisl



OJTHOTO MaTepHaia (BElIEeCTBa) He JIOJDKHBI OTIIMYAThHCs 1o Macce Oosee ueM Ha 2 %.

4.3.2.4. BHyTpeHHIOIO MIOBEPXHOCTh PEAKIIMOHHON KaMephl Iepe]] UCIIBITAHUEM TTOKPBIBAIOT ABYMSI
CJIOSIMH  JIFOMHHHUEBOH (ONbru TONIMHOW He Oosee 0,2 MM, KOTOPYIO MO Mepe HpPOTOpaHUs WIH
3arpsA3HEHUS] IPOAYKTaMHU FOPEHHS 3aMEHSIOT Ha HOBYIO.

4.3.2.5. IIpuromgHOCTh yCTAaHOBKH K pabOTe MPOBEPSIOT MO CTaHAApPTHOMY 00pasily — ApEeBEeCHHE
TIyOOKOM MPOMMTKH, MOTEPs MacChl KOTOPOTO IOCIE MCIBITaHUs JOJDKHA cocTaBiath (20,6+1,4) %.
CranpmaptHeie 00pa3nbl m3rotaBiauBarT cornmacHo [OCT 16363 (. 2).

4.3.3. IIpogedenue ucnvimanuti

4.3.3.1. OOpa3sel| UCCIeAyEeMOr0 MaTepraia 3aKpervisioT B JepKaTelic W MPHU MOMOINHY madaoHa
MPOBEPSIIOT TOJIOKEHNE 00pa3lia OTHOCUTEIHHO €ro BEPTUKAILHOM OCH.

4.3.3.2. BxmovaroT npuOOp IS PETUCTPAIlH TEMIIePAaTyphl, 3a)KUTAIOT Ta30BYI0 TOPENKYy M
PETYIMPYIOT pacxo] ra3a Tak, YTo0bl KOHTPOIMpPyeMasl B TEUEHHE 3 MHUH TEMIIepaTypa razoo0pa3HbIX
MPOAYKTOB ropeHus coctarisiia (200+5) °C.

4.3.3.3. JlepxaTens ¢ 00pa3oM BBOAST B KaMepy 3a Bpems He 0oJiee 5 ¢ M MCIIBITHIBAIOT B TCUCHHUE
(300+2) ¢ mam 10 JOCTHIKEHHUSI MAaKCHMAJIBHOW TEMIIEpaTyphl OTXOSIINX Ta3000pa3HBIX MPOIYKTOB
TOPEHUsI MaTepuaa, py 3TOM PETUCTPUPYIOT BPEMS €€ JOCTIKEHHUSI.

Ecnmn npu ucnbelTaHMM — MakcHMallbHas —Temreparypa He mpeBbimaer 260 °C, ToO
MIPOJIOJDKUTENBHOCTD HenbiTanus coctaBisieT (300+2) c. Ilocne yero ropenky BoikitouatoT. O6pasen
BBIJICP)KMBAIOT B KaMepe JI0 IMOJHOTO OCThIBaHMS (KOMHAaTHOM Temmeparypsl). OcTeBIIMI 00pasen
U3BJIEKAIOT U3 KaMEPhI U B3BEIIUBAIOT.

Ecnu mpu ucneITaHuM MakcHUMajbHas TeMreparypa mpesbicuia 260 °C, TO MpoaoKUTEIHHOCTD
WCITIBITAHUSl ~ ONpEZENsAeTCS BPEMEHEM JIOCTIDKCHHUS MaKCHUMAaBHOM —TemrepaTypbl. [ openky
BBIKJTIOUAIOT, 00pa3el U3BIEKAIOT U3 KaMEphl 1 IT0CIIE OCTHIBAHHS B3BEIINBAIOT.

4.3.3.4. Tlocne momy4deHuss HaHHBIX To 1. 4.3.3.3 mpoBOAAT JBa AHAJOTMYHBIX HCIBITAHHUS C
HOBBIMH 00pa3IaMu.

4.3.3.5. Tlocme KaxJIOro WCHBITAaHUS HEOOXOMUMO OUYHCTUTH OT CaXXu paboumii crait
TEPMOAIEKTPHUUECKOTO ITPpeodpa3zoBaTes.

4.3.4. Oyenka pe3ynbmamos

4.3.4.1. MakcumanbHOE NpUpalieHne TeMneparypsl (Aty,) BBIYUCISIOT O GopMyJie

Atmax = tmax — to» (1)
re tyx — MaKCHMallbHas TEMIIEpaTypa ra3o00pa3HbIX HPOJYKTOB TOPEHHsS HCCIIEyeMOro
Marepuana, °C;
ty, — HavyampHas TeMIepaTypa ucnbITanus, paBHas 200°C.
4.3.4.2. Tlorepro Maccel 00pasiia (Am) B IPOIEHTaX BBIYUCISIOT IO (OpMYyIIe
Am=""" 00, @)
m

H
rae m,; — Macca o0pasia J0 HCIBITaHus, T;
m, — Macca o0pasia Mocie UCTIBITaHus, T.

4.3.4.3. Ilo 3HaueHHIO MAKCHUMAIbHOIO IMPHUPAILEHHs] TEMIEpaTypsl Aty,, U MoTepe Macchl Am
MaTepHaITbl KIacCUUIIPYIOT:

TpyIHOTOpIOUne — Atyax < 60°C 1 Am <60%;

roproune  — Aty = 60°C mmm Am > 60 %.

I'oproure MaTepHraibl MOAPA3AEISIOT B 3aBUCUMOCTH OT BPEMEHH (T) JOCTHKEHUS ty,, Ha:

TPYIHOBOCIDIAMEHSEMBIE T > 4 MUH;

cpenHelt BocruiamensieMoct — 0,5 < 1 < 4 MuH;

nerkoBocIuIamMensiemble — T < 0,5 MUH.

[Ipu xnaccuukanuy MaTepuaIoB, IPOIMUTAHHBIX HETOPIOYUMH COCTaBaMH MM C HAHECEHHBIMU Ha
HUX OTHE3aI[UTHBIMH NOKPBITUAMH, UCIOIB3YIOT TOJIBKO IOKA3aTeNb Atpyy.

4.3.44. Eciim mo pe3yibTaTaM HCIBITAHWHA TPeX OOpa3loB B OJHOM M3 HHUX OyAET MPEBBIIICHO
m000e W3 KIACCH(PHMKAIMOHHBIX 3HAYEHUH B YCTaHABIMBAEMOW TPYIIIE TOPIOYECTH, TO TPOBOMASAT
JIOTIOJTHUTEJIbHBIE MCIBITAHUST Ha Tpex oOpasuax. Eciu B JONONHUTENBHBIX HMCHBITAHUSAX OyaeT
MPEBBINICHO OJHO W3 KJIACCH(HUKAIMOHHBIX 3HAYCHUH, TO MaTepHal OTHOCAT K Ommxkaiiieil (Ooiee
OITacHOM) TI0 TOPIOYECTH TPYIIIIE.

4.3.4.5. YcrnoBusi ¥ pe3ysbTaThl HUCIBITAHUN PETUCTPUPYIOT B MNPOTOKONIE, (GopMa KOTOPOTo
MIPUBEJICHA B TIPUIIOXKEHUH 1.

4.3.5. Tpebosanus bezonachocmu

[Ipubop OTM ycTaHABIMBAIOT B BHITSDKHOM IIKady, B CBOOOZHOM IIpOeMe KOTOPOTO CKOPOCTH
JBIDKEHHMs BO3LyXa He Gonee 1,5 M-c'. PaGouee MecTo omepaTopa J0KHO YIOBIETBOPATH CAHUTAPHO-



rurueHndeckum tpedosanusm o F'OCT 12.1.005.

4.4. MeTos 9KCIIEpUMEHTAIILHOTO ONPEACICHHS TEMIIEPaTyphbl BCIIBIIIKH XHUJIKOCTEH B 3aKPHITOM
THUTIIE

Mertox peanusyercss B auama3oHe TemIiepatyp oT MuHyc 15 g0 360 °C m He mpuUMEHHM JUIA
HCHBITaHUA TOJUMCPUIYIOMIUXCA IIPU HArp€BaHWUU, THIAPOJIUIYIOMIUXCA H 6I)ICTp0 OKHCJIAOMHUXCSA
JKUIKOCTEH.

4.4.1. Annapamypa

[Tpubop anst onpenesneHus TEMIIEPATyphl BCIBIIIKK B 3aKPBITOM THIJIE JOJDKEH BKIIOYATh B ceOs
CIIEIYIOIHE SIEMEHTHI.

4.4.1.1. Turemp (uwepr. 5) BbIcoTOW (55,9+0,1) MM, BHyTpeHHHMM jauamerpoMm 50,8 MM,
BBITIOJTHEHHBIH M3 KOPPO3HOHHOCTOHKOTO METaJIa, MMEET yKa3aTelb YPOBHS 3allOJHEHUS Ha TTyOuHe
21,8 MM OT BepxHero Kpas THIJIA. Twurems CHaOXEH XOPOIIO MPUTHAHHON KPBIIMIKON C MEIIaIKOM,
OTKPBIBAIOIIEHCS 3aCTIOHKON M 3KUTAIONIeH ropenkoi. ICTOYHMKOM TJIaMEHU B TOPENKE MOXKET OBITh
000# roprounii ra3 (IOIMycKaeTcsi HCIOIb30BaHUE JIPYTUX UCTOYHHUKOB IJIAMEHH, YJJOBJIETBOPSIIOLINX
TpeOoBaHusM 11. 4.4.2.4).

4.4.1.2. Bo3aymiHas 6aHs A7 HArPEBaHUS TUTIIS C UCCIETYyeMO JKUAKOCTBIO.

[Mpumeuanne. HarpeBanume THUINIA C BS3KHA JKHIKOCTHIO THUIA JIAKOB, KPAacoK, dMaied, HEPTSIHBIX H
AQHAIIOTHYHBIX TPOAYKTOB (Janee — JIAKOB) MOXHO NPOBOAUTH B KHUAKOCTHOH OaHEe HOCTaTOYHOHN TEIUIOEMKOCTH,
TO3BOJISIIOIIEH  PeryiIMpoBaTh CKOPOCTh HArpeBa B 33JaHHOM peXuMe. JIOMyCKaeTcs HCIIOIb30BaTh
aBTOMATHYECKHE aIMapaThl ISl ONMPEAENCHUSI TeMIIepaTyphl BCIBIIIKH, KOTOPBIE MO3BOISIET SKOHOMHTH BPEMs
SKCIIEPUMEHTa, HCIIOIb30BaTh MEHBINHE KOIWYecTBa INpod u 00magaloT JIPYTHMH  XapaKTepHCTHKaMHU,
OIIPaBABIBAIONIMME WX TNpHuMeHeHue. [IpH HCHoNp30BaHMM aBTOMATHYECKHX aMMapaToB HEOOXOAWMO CTPOTO
co0I0aTh BCE HHCTPYKIUH H3TOTOBUTEIIS.

B criopHBIX cityuasx TeMneparypy BCHBIIIKH CIIETYET ONPEAENATh BPyIHYIO.
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1 — 3akurarouias ropenka: 2 — 3aclIOHKa; 3 — TEPMOMETP: 4 — MPY>KUHHBIA MEXaHU3M;
S—KpblIllIKa; 6—Melanka; 7—Tureib; § — WTUPT-PUKCATOP KPBILIKA

Yepr. 5

4.4.1.3. Tepmomerpst TunoB TH 1—1, TH 1—2, TH-6 mo I'OCT 400 ¢ nenenuem mkaisl He Oomee
1 °C wmu mpyrre u3MepUTeNN TeMIepaTyphl ¢ OTPEITHOCTRIO He Oollee yKa3aHHOM.

4.4.1.4. CexyHmomep C TOTpPEIIHOCTBIO HE Ooyiee 1 C Ui KOHTPOJISI CKOPOCTH HarpeBaHHs
HKHUJIKOCTH.

4.4.2. I[Toocomogka K uCHbIMAaHUAM

4.4.2.1. YcTaHaBIHMBalOT COOTBETCTBHE UCCIIEAYEMOH KUAKOCTH MACTIOPTHBIM JaHHBIM.



4.4.2.2. OOpasen *KUAKOCTH, MMEIOIEH TemIiepaTypy Benblkd Hmwke 50 °C, oxyaxnaroT 10
TeMIepaTypbl, KoTopas He MeHee 4eM Ha. 17 °C Huke mpeanosaraeMod TeMIepaTypbl BCHBIIIKH.
O0pa3upl BA3KMX KUIKOCTEH MEPEe NCTIBITAHWEM HarpeBaroT 70 10CTaTOYHOH TEKYJIECTH.

4.4.2.3. UccrnenyemMyio KHAKOCTh HATUBAIOT B YHCTBIA CYXOW THTENb. JO METKH, HE IOITycKas
CMauMBaHMs CTEHOK THUIJIS BBIIIE YKa3aHHOW METKH.

4.4.2.4. Turenp 3aKpbIBaIOT KPBIIIKOH M YCTaHAaBIMBAIOT B HAarpeBaTelbHYIO OaHIO, BCTABISIOT
TEPMOMETP H 3@KUTAIOT TOPETIKY, PETYJIUPYS IJIaMs Tak, YTOOBI OHO MMeNOo (OopMy mIapa AUAMETPOM
(4,0£0,5) mMM.

IMpumeuanne. TemmepaTypy JKHAKOCTHOW ©OaHM TIpM ONpEIENEHHM TEMIEpaTyphl BCIBIIIKH JIAKOB
yCTaHABIUBAIOT MpuMepHO Ha 5 °C HIDKe MpenonaraéMoi TeMIIepaTypsl BCIBIIIKH.

4.4.2.5. IlpurogHOCTh ammapara K paboTe MPOBEPSIIOT Mo CTaHAapTHBRIM obpasmam ['CO 4088—
87—4092—287, 3HaueHue TeMIepaTypbl BCIIBIIIKHA KOTOPHIX IPUBEACHBI B Ta0MI. 4.

Tabunma 4
Munexc u HoMep CTaHIAPTHOTO Temmeparypa Benbimkn, °C | AGCOTIOTHAS MOTPEITHOCTD, °C
obpasma

T3T—I1—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. IIpogedenue ucnvimarnuti

4.4.3.1. BxiroyaroT nepemMenrBaroniee yCTpoicTBo, odecrieunBast 4acToTy BpatieHus ot 1,5 o 2,0
¢!, ITpu MCTIBITAHAH TAKOB OTPaHMYEHHI HA YACTOTY BPANICHHS MENIAIKH HE BBOJISAT.

4.4.3.2. BxirogaroT o0orpeB mpubopa W HarpeBaroT UCCIEIyeMYIO KUAKOCTh CO CKOPOCTBIO 5—6
°C/mun. IIpu ucnBITAaHUK JTAKOB CKOPOCTh HArpeBaHUs NOJDKHA cOCTaByiATh He Oonee 1 °C 3a 3 muH.
[Ipu. ncnonp30BaHUM >KUAKOCTHOW OaHM HarpeBaHHE BEIYT C TAaKOW CKOPOCTBIO, YTOOBI pa3sHMIA
MEKIy TEMIIepaTypaMH >KUAKOCTH B OaHe M HCCIeayeMoro oopasna B 3aKpbITOM THIJIE HE ITPEBbIIIAA
2°C.

4.4.3.3. cnplTaHue Ha BCHBIIKY HAYMHAIOT IPOBOJUTH IPH JOCTHKEHUH TeMIlepaTypbl o0pasia
Ha 17 °C Hmxke mnpeanosaraeMod TeMIepaTypbl BCHBIIIKA M TMOBTOPSIIOT uepe3 Kaxabii 1 °C
TTOBBIIICHUS TEMITEPATYPHI JUTS KHUIKOCTEH ¢ TeMmepaTypoit Bensimkn 10 104 °C u gepe3 kaxmasie 2°C
— JUIS )KUIKOCTEH ¢ Temrepatypoit Bembiiky 6onee 104°C.

VcnplTanue Ha BCHBILKY JUIsl JIAaKOB HAYMHAIOT HpoBoauTh 3a 5 °C 1o mpeamonaraeMoit
TEMIIEPaTypPbl BCHBIIIKN W HOBTOPSIOT Yepe3 kaxkabie 0,5 °C MOBBIIEHHUS TEMITEPaTyPHl.

4.43.4. B MOMEHT WCHBITAaHMA Ha BCIBIIIKY IEepeMEIIMBaHUE TpeKpamamT. [loBoporom
MPY>KHHHOTO MEXaHU3Ma OTKPBIBAIOT 3aCIOHKY Ha KPBIIIKE M OMYCKAIOT IIaMs TOPETIKH BHYTPb TUTTISA
3a BpeMs 0,5 ¢, OCTaBISAIOT TOPENKY B HIDKHEM IOJIOKEHHUH 1 ¢ M OBICTPO BO3BpAIIAlOT B UCXOJHOE
nosnoxxenne. CiendT 3a ImIaMeHeM IIPH OTKPBIBAaHWH M 3aKPBIBAHMH 3aCJIOHKH.

4.4.3.5. 3a temmepaTypy BCUBIIKHA NPUHUMAIOT TOKa3aHUS TEPMOMETPAa B MOMEHT IOSBICHUS
MEPBOTO IUIAMEHHM HaJ IOBEPXHOCTHIO JKUAKOCTH. BCIBIIIKY MapoB HCCIEAyeMOH >KUIKOCTH HaJ
TIOBEPXHOCTBHIO KPBIIIKKA TUIJIS HE YYWUTHIBAIOT. VIcTbiTaHWE Ha BCHBIMKY (B CIydae €€ OTCYTCTBUS)
MIPEKPALIAIOT MPH JOCTIHKEHUN TEMIIEPATYPHI KHIICHUS HCCIIETYyEMON JKUAKOCTH. .

4.43.6. Ecnum 1utaMs TOpEeNKH TOracio B MOMEHT OTKPBIBAHHMS KPBIMIKH, pPE3yJIbTaT 3TOTO
OTpe/IeICHUs He YUUTHIBAIOT.

4.4.3.7. Ecnu uCHBITAHUIO MOABEPTarOT XKHUJIKOCTb C HEU3BECTHOM TEMIIEpaTypoil BCHBIIIKH, TO
MPOBOJIAT TPEIBAPUTEIBEHOE ompeneneHue no mir. 4.4.2.3—4.4.3.6. OTOT pe3ynbTaT HE YUHTHIBAOT,
€CIIH PACXOXKICHUE MEKAY NMPEIBAPUTENBHBIM U TOCICIYIONIMM HCIBITAHUEM IPEBBIIIACT BEIUUUHY,
yKa3zaHHYIO B 1. 4.4.4.2.

ITpumeuanue. [lnst 71aKoOB, COIEPIXKAIIMX JIETYYHMe KOMIOHEHTbHI, OOllee BpeMs HCHbITAHHA HE JOJDKHO
npeBbImaTh 1 4.

4.4.4. Oyenxa pe3ynomamos
4.4.4.1. 3a TeMmmepaTypy BCIBIIIKH HCCIEIyeMOM JKHUAKOCTM INPUHUMAIOT  CpeiHee



apn(l)MeTquCKoe 3HAUYCHUC TEMIICPATYpP BCHBIIIKH, MOJTYUYCHHBIX Ha JABYX 06pa3uax IIpyu UCHBITAHUU
JIAKOB W Ha 3 o0pa3uax .Mpu UCIBITAHUH JIPYTHX KUIKOCTEH, C TIOMPaBKOH Ha aTMOC(EPHOE JTaBIICHHE.
[Momnpasky (At) Ha atMocdepHoe faBieHue B °C BBIYUCISIOT 110 (hopMylie

At=0,27(101,3 - po), 3)
e p, - atmochepHoe nasnenue, Klla.

4.4.4.2. CXOIUMOCTh ¥ BOCIIPOM3BOIUMOCTH METOJIa HE JIOJDKHA MPEBHIIATh 3HAYCHHUN, YKa3aHHBIX
B TaoII. 5.

Tabmwuma 5
°C
Bemiectso Temneparypa JlonyckaeMble pacxX0xICHHUS
BCIIBIIIKH CXOJIMMOCTh | BOCHIPOHM3BOJUMOCTD
XUMHUYECKHe OpraHuvecKkhe BeIIecTBa B Jlo 104 2,0 3,5
HeTenpOoIyKTHI Cs. 104 5,5 8,0
Jlaku, Kpackd, OSMald U aHAJOTHYHBIC
MIPOAYKTHI — 2,0 3,0

4.4.4.3. YcinoBusi M pe3yNbTaThl UCIBITAHUN PETUCTPUPYIOT B MNPOTOKONIE, (GopMa KOTOPOTO
NpUBEJICHA B IPUIIOXKEHHH 1.

4.4.5. Tpebosanusa bezonachocmu

[Tpubop nist onpeneneHus: TEMIEpaTypbl BCIBIIKN CIEAyeT yCTAaHABINBATh B BBHITSDKHOM HIKady.
Pabouee Mecto omneparopa IIOJDKHO YIOBJIETBOPSITH TpeOoBaHUsM anektpobesonacHocti mo ['OCT
12.1.019 n canurapHo-rurnenndeckuM tpedosanusiv o 'OCT 12.1.005.

4.5. MeToJ 3KCTIEpUMEHTAIBHOTO OMpPEIENICHNS] TEMIIEPATYPHI BCIBIIIKH XKHUIKOCTEH B OTKPHITOM
THUIIIE

Merton peanu3yercs B JAuana3oHe TemmepaTyp oT MuHyc 15 mo 360 °C u He npUMEHUM s
UCIIBITAHUSI TIOJIMMEPHU3YIOIIMXCS TIPH HarpeBaHWM, THIPOJIM3YIOMIMXCS M OBICTPO OKHCIISIONINXCS
JKUJIKOCTEM.

4.5.1. Annapamypa

[Tpubop mis ompeneseHUsl TeMIlepaTypbl BCHBIIIKK B OTKPBITOM THIJIE BKJIIOYaeT B ceds
CIEIYIOLINE YIEMEHTHI.

4.5.1.1. Turens ¢ BHYTPEHHHM YyKa3aTeJeM YpPOBHS 3allOMHEHHUS (YepT. 6), BBHITONHCHHBIA W3
KOPPO3HOHHOCTOWKOTO MaTepuaa.
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4.5.1.2. YcrpoiicTBO aisl HarpeBaHusi THUIJ, OOecHeuYMBaIOLIee CKOPOCTh HarpeBaHHs [0
17°C/mun.

IMpumeuanne. Jlomyckaercs ucnons3oBanue npudopa TB ¢ dapdopoBeiM Turiiem Huskod ¢opmer Ne 5 mo
T'OCT 9147 unu aHajJOrM4YHBIM €My METaUIMYECKUM (4epT. 7), a TakkKe aBTOMATHUYECKUX AallaparoB JUls
OINpPEJENCHUsl TEMIIEPaTypbl BCIBIIKK, KOTOpPbIE MO3BOJIAIOT AKOHOMUTH BpEMs MCIBITAHUM, HCIIOJIB30BaTh
MEHBIIME KOJIMYecTBa Ipod M 00JaJaloT ApYyriMHU XapaKTepUCTHKAMH, ONPABJABIBAIONIMM X NpuMeHeHue. [1pu
HCTIONIb30BaHNH aBTOMAaTHYECKUX NPHUOOPOB Ul HCIIBITAHUH HEOOXOANMO CTPOTO COOJIONATh BCE MHCTPYKIHMU
U3rOTOBUTEIISL.

B crniopHBIX citydasix TeMmIepaTypy BCHBIIIKY CIELYET OIpPEeAEIsITh BPyUHY!IO.

4.5.1.3. Tepmometpsl Tama TH-2 u TUH-3 o 'OCT 400 ¢ nenennem mkanbl He 6onee 1°C wnm
JpyTHe U3MEPHUTENN TEMIIEPATYPhI C MIOTPEIIHOCTBIO He OoJiee yKa3aHHOH.
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| — HarpeBaTenbHAs BaHHA; 2 — KOJIBIIO M3 NTApOHUTA; 3 — (haphopoBkIi THUTENb;
4 — TepMOMeTp; 5 — AepKaTeIb TEPMOMETpa: 6 — IITATUB: 7 — IOJACTABKA JJIsl TOPEIIKH;
8 — razoBas ropenka: 9 — HarpeBaTenpHOE ycTpoiicTBo; 10 — acOecToBas mpoxiIagKa
Yepr. 7

4.5.1.4. CexyHmoMmep C MOTpPEIIHOCTbIO He Oosee | C It KOHTPOJS CKOPOCTH HarpeBaHHs
JKHJIKOCTH.

4.5.1.5. TpexcTBOpUYaTHI 3KpaH ¢ MHUPHHOI cTBOpKU 460 MM u BBIcOTOM 610 MM IS 3amTUTHI
THUIJIS OT TIOTOKOB BO31lyXa.

4.5.1.6. I'azoBas ropeska, nmeromias iams B popme mapa guamerpom (4,0+0,5) mm.

4,5.2. [loocomoska k uCnvblmaHusim

4.5.2.1. YcTraHaBIHMBalOT COOTBETCTBHE UCCIIEAYEMOH KUAKOCTH MACTIOPTHBIM JaHHBIM.

4.5.2.2. OOpazenl XUAKOCTH, MMEIOLIEH TeMreparypy BCHbIIIKK Huke 79 °C, oXnaxkaalT 10
TeMIIepaTypbl, KoTopas Ha 28 °C MeHbIIIe IpeanoIaraeMoi TeMIeparypsl BCbIki. OOpasnbl BI3KUX
JKUJIKOCTEH TIpEeBApUTENIFHO HArpeBaloT A0 IOCTaTOYHOW TEKy4decTH, HO He Oojee deM [0
TeMIepaTypsbl, koTopas Ha 5°C HMXKe IpeonaraeMoil TeMrepaTypbl BCIBIIIKH.

4.5.2.3. Tlpubop ycTaHABIMBAIOT HA POBHON YCTONYMBOW MOBEPXHOCTH B TAKOM MECTE, IJIC HET
3aMETHOTO JIBW)KEHHS BO3/lyXa U CBET HACTOJILKO 3aTEMHEH, YTO BCIIBIIIKA XOPOIIO BH/IHA.

HpI/IMe'-IaHI/Ie. Pe3yJ’ILTaTLI PICHLITaHPIﬁ, NPOBEACHHBIX B J'Ia60paT0pI/II/I MO/ TATOW WIIM B JApyromM MeECTE, rae
HUMECTCH BBITSKKA, HC BIIOJIHC HAAC)KHBI.

4.5.2.4. UccnenyeMyro HAKOCTh HAJUBAIOT B YHUCTBIH CyXOW THUIelb O METKH, HE JOIyCKas
CMa4yMBaHMs CTEHOK THIJIS BBIIIE YKA3aHHOW METKH.



IMpumeuanue. IIpn ncrons3oBanuu npudopa TB ncciaenyeMyro sKHIKOCTh HAIMBAIOT OO YPOBHSA Ha 12 MM
HIDKE Kpast TULIIA.

4.5.2.5. Turenp ycTaHAaBIMBAIOT HAa HArpEBATENbHYI0 IUIACTUHY ammapara A OINpeleNleHUs
TEMIIEPaTypbl BCHBIIKNA M BOCIUIAMEHEHHS B OTKPHITOM THIJIC;, B THUTENIb OIYCKalOT TEPMOMETp Ha
paccTostHMM 6 MM OT JHA, TIOMEINAsi €ro B TOUKE, JIeKAIeH MOCepeJHEe MEX/y [IEHTPOM U CTCHKOM
TUTIIA. 3KUTAIOT Ta30BYIO TOPEIKY.

4.5.2.6. IlpuromHocTh ammapara K paboTe MPOBEPSIIOT 1O CTaHAApTHBIM oOpaszuam ['CO 4407—
89—4409—89, 3HaveHNe TeMIepaTyphl BCIIBIIIKA KOTOPHIX IPUBEACHBI B TA0MI. 6.

Tabnuua 6
°C
WHeke ¥ HoMep CTaHIapTHOTo o0pasia Temreparypa BCIBIIKA AGCOIOTHAS TOTPENTHOCTD
TOT—I1—1 74 3
TOT—2—1 103 3
TOT—3—1 126 3

4.5.3. IIpogedenue ucnvimanuii

4.5.3.1. Bxkmowaror oborpeB mnpubopa. I[Ipym HCHBITAHWK JKHAKOCTEH C MpeanojaracMoi
TEeMIepaTypoii Benbliky Boimie 79 °C ckopocTh HarpeBaHus AoinkHa ObiTh 14—17°C/Mmun. 3a 56 °C
JI0 TIpeIIoiaraeMoil TeMIiepaTypbl BCIBIIIKK HarpeBaHWE YMEHBIIAIOT HACTOJIBKO, YTOOBI CKOPOCTH
MOBBILIEHUSI TEMITEpaTyphI 3a nocieqaue 28 °C 1o TemrepaTypbl BCHBIIKY Obl1a paBHa 5—6 °C/MuH.

[Ipu wcmbITaHNH KUAKOCTEH C MpearoiaracMoil TeMIIepaTypoil BCbImkd HIke 79 °C cKOpocTh
MOBBILICHUSI TEMIIEPATYPhI JOJIKHA cOCTaBIATh S—6 °C/MuH.

[Ipumeuanue. Ilpn ucnbpITaHUU BA3KUX SKUAKOCTEH TuIa JIakoB HarpeBaHue 3a 5 °C mo mpexnnosiaraeMoin
TEMIIepaTyphl BCIBILIKYU CIELYeT NPOBOIUTH CO cKopocThio 1 °C 3a 3 MuH.

4.5.3.2. VcnipiTanue Ha BCOBIIKY HAYMHAIOT MPHU JOCTIDKEHUH TeMIlepaTypsl oopasma Ha 28 °C (5
°C a7s 1aKoB) HIDKE MPEronaraeMoil TeMIepaTypsl BCIBIIIKK U MOBTOPAIOT yepe3 kaxkasie 2°C (1°C
JUId JIaKOB) TOBBINICHUS Temrmeparypbl. Ilepel HCHBITAHMEM J1aKOB HA BCIBIIIKY MEPEMEIIMBAIOT
oOpazer B TeueHHe 3—4 ¢ NP TOMOIIU CTSKITHHON MTaJOYKH, TIOTpyKas ee Ha TIyOouHy 12—I15 mM.
3areM Mago4Ky BHIHUMAIOT U MIPOBOST UCTIBITAHUS HA BCIIBILIKY.

4.5.3.3. Ilpu ucHbITaHMM Ha BCIBIIIKY IJaMs ra30BOH TOPENKH MPOBOJAAT IPHU PAaBHOMEPHOM
HENPEPHIBHOM JIBIKEHUH OT OJTHOIM CTOPOHBI THUIJISA A0 JIPYyrol B TOPU30HTAILHOM INIOCKOCTH HE Ooiee
YeM Ha 2 MM BBIIIE BEPXHETO Kpasi TUIJISL M TOJNBKO B OJHOM HampaBieHHH. Kaxaslii mociemyromuii
pa3 Iuiamsi IEepeMeIlaloT B IMPOTHBOIMOJOXHOM HAIPABJICHUM, 3aTpauyuBas HAa €ro IepeMElLICHHUE
npuMepHo 1 c.

4.5.3.4. 3a TemnepaTypy BCHBIIIKU B OTKPBITOM THUTJIE MIPUHUMAIOT TEMIEPATYpPY, MOKA3bIBAEMYIO
TEPMOMETPOM TpH TOSBJICHWM IIIAMEHHM HaJ YacThi0O WJIM HaJ BCEH IOBEPXHOCTHIO >KHUAKOCTH.
Bcemblky He ciefyeT myTaTh ¢ ToIyOOBaThIM OPEOJIOM, HHOT/IA OKPY>KAIOIUM HCTIBITATEIbHOE IIIaMsl.

4.5.3.5. Eciu UCHBITHIBAIOT JXKUAKOCTH C HEU3BECTHON TeMIepaTypod BCHBIIIKH, TO MPOBOIAT
npeABapuTeNbHOE onpenenenue 1o mi. 4.5.2.4—4.5.3,4, narpeBas npu 3ToM 00paszer] ¢ NOCTOSHHON
CKOpOCTBI0 5—6 °C/MuH.

4.53.6. B ciaywae OTCYTCTBUSI TEMIIEpaTyphl BCHBIIKH (IIPH HWCHBITAHUH HWHIVBHIYaJIBHON
JKUJIKOCTH) HarpeBaHHUe U UCIIbITaHUe 00pa3iia MPeKpaIiaoT Ipu JOCTHKEHUH TeMIepaTypbl KUTICHHUS.

HpI/IMC‘{aHI/Ie. HPI/I HUCIIbITAHNH CMCCCﬁ, COACPIKAIMUX  JICTKOKHUIIIIINHUE HCroOpro4Yuce Hin
TPYAHOTOPIOYUE KOMIIOHEHTBI, HAarp€BaHUE€ BEAYT MO0 BBIKUIIAHWA HAa3BAHHBIX KOMIIOHEHTOB.
OcobennocTu MPOBCACHUA TaKOT'O UCIIbITAHUA OTMEYAIOT B IIPOTOKOJIC.

4.5.4. Oyenxa pezynomamos

454.1. 3a TtemmepaTypy BCIBIIIKH HCCICIyeMOW JKHUAKOCTH IPHHAMAIOT  CpeaHee
apu(MeTHuecKoe 3HaY€HHH TeMIepaTypbl BCIIBIIIKH, ITOJIy4EHHBIX Ha 3 oOpasnax ¢ MompaBKOW Ha
aTMoc(epHOe JIaBlIeHHe, paccunThiBaeMoi 1o popmyse (3).

4.5.4.2. CXoOuMoCTh METOJIa TIPH JOBEPHUTEIBHOMN BeposATHOCTH 95 % He momkHa mpeBsimath 8°C.

4.5.4.3. Bocmpou3BoAMMOCTh METOJA IPU JOBEPUTEIBHOW BEpoATHOCTH 95 % He AOMmKHA
npesbimath 16 °C.



4.54.4. YcinoBusi M pe3yNbTaThl WCIBITAHUH PETUCTPUPYIOT B MNPOTOKONIE, (GopMa KOTOPOTO
NpUBEJICHA B IPUIIOKEHHUH 1.

4.5.5. Tpebosanusa bezonachocmu

[TpuGop a1 onpeneneHus TeMIIEpaTypsl BCIBIMIKH CIEAyeT YCTaHABIMBATh B BHITSDKHOM IIKady.
Pabouee mecTo omeparopa JOJDKHO YIOBIETBOPSTH TpeOoBaHMsAM 3jekTpodezomnacHoctu no 'OCT
12.1.019 u canurapHo-rurnenndeckuM Tpedosanusiv o 'OCT 12.1.005.

4.6. MeTtoJ 5KCIEpUMEHTAIFHOTO OTIPEIeNICHNs] TEMIIEPATyPhl BOCIIIAMEHEHHSI KHUIKOCTEH

Metox peanm3yloT B AuamazoHe Temmeparyp oT muHyc 15 mo 360 °C u He NPUMEHSIOT LI
UCIIBITAHUSI TIOJIMMEPHU3YIOIIMXCS TPH HarpeBaHWH, TUIPOJIM3YIOUIMXCS U OBICTPO OKHCIISIOUIMXCS
JKUIKOCTEH.

4.6.1. Annapamypa

Temnepatypy BOCIZIAMEHEHHUsI ONpPEACIAIOT B TNPHOOPAX, NPUMEHAEMBIX JUIl OIpEIeIICHHs
TeMIIepaTypbl BCIIBIIIKU B OTKPBITOM THIJIE (CM. T1. 4.5.1).

4.6.2. I[loocomoska x ucnoimarnusm (cM. 1. 4.5.2).

4.6.3. IIpogedenue ucnvimanuti

4.6.3.1. Mertox ompeneneHuss TEMIIEpaTyphl BOCIUIAMEHEHHS MOXET CYyIIECTBOBAaTh Kak
CaMOCTOSTENIBHBIA METOJI MJIM OCYILECTBIISATHCS OJHOBPEMEHHO C TEMIIEPaTypoil BCOBIIIKK Ha TOM K€
obpasie. [locie moy4yeHus BCIBIIKK coryiacHo 11. 4.5.3.4 oOpasen npo1o/pKaloT HarpeBaTh B TOM ke
PEeXUMeE, ITO U TIPH OTIPEEIICHUH TeMIepaTypsl BCIBIIKA. McrpiTaHne Ha BOCIUNITAMEHEHHE TIPOBOJST
yepe3 Kaxpie 2 °C MOBBIIICHUS TEMITEPATYPHI.

4.6.3.2. 3a TeMmepaTypy BOCIUIAMEHEHMS NPUHUMAIOT TEMIIEpPaTypy HCHBITaHUSA, NMPU KOTOPOIt
o0pa3zyronyecst HaJl OBEPXHOCTHIO JKMIKOCTH Iapbl BOCIUIAMEHSIOTCS OT TUIAMEHH ra30BOH TOPEIIKU U
MPOJIOIDKAIOT TOPETh HE MEHEE 5 ¢ TOCIIe €r0 yAaICHHS.

4.6.4. Oyenka pe3ynomamos

4.6.4.1. 3a TemmepaTypy BOCIUIAMEHEHHUS HCCIEIyeMONH JKUIKOCTH TNPUHUMAIOT CpeIHee
apuMeTHUeCKoe 3HAYCHUH TEeMIIepaTypbl BOCIUIAMEHEHMS, IOJyYEHHBIX Ha Tpex obpas3lmax c
MIOTIPaBKOW Ha aTMoc(epHOe MaBIIeHUE, BEIYUCIAeMOi o dopmyde (3).

4.6.4.2. CxoauMOCTh METOJIa IIPU TOBEPHUTENILHOM BEPOSITHOCTH 95 % He nomxHa npesbimars 8 °C.

4.6.4.3. BocnpousBoguMOCTh METOJa MpH JOBEPUTEIHHOU BepOATHOCTH 95 % He JoimKHA
npesbimaTh 16 °C.

4.6.4.4. YcrnoBus W pe3ynbTaThl HCIBITAHWHA PETUCTPUPYIOT B IPOTOKOJIE, (opMa KOTOPOTo
MPUBE/ICHA B IPUIIOXKEHHH 1.

4.6.5. Tpebosanus bezonachocmu

[Tpubop anst ompeneseHus: TeMHepaTrypsl BOCIUIAMEHEHUS CIIEyeT YCTAHAaBIMBaTh B BBHITSHKHOM
mkagy. Pabouee MecTo omeparopa HOMKHO YAOBIETBOPSATH TPEOOBAHUSIM 3JIEKTPOOE30MACHOCTH MO
TI'OCT 12.1.019 u cannrtapHo-rurneangeckuM TpedoBanmsM mo [OCT 12.1.005.

4.7. MeTtoJ 3KCTIEpPUMEHTAIIBHOTO OTIPENIENIEHUs TEMIIepaTyphl BOCIUIAMEHEHHS TBEP/IbIX BEILIECTB U
MaTepHaioB

Meton peanmu3yroT B aAuama3oHe Temreparyp ot 25 mo 600 °C u He MPUMEHSIOT ISl UCITBITAHHS
METATMIECKUX TTOPOIIKOB.

4.7.1. Annapamypa

Cxema npubopa i1st onpeieJIeHUs TeMITepaTypbl BOCIUIAMEHEHHS IPUBE/ICHA Ha YepT. 8.

4.7.1.1. Tlpubop OTII, mnpencraBusfomuil CcOOOH BEPTUKAIBHYIO 3JEKTPONEYb C JABYMS
KOAaKCHAlIbHO PACIHOJIOKCHHBIMU IWJIMHAPAMHU, BBINOJIHEHHBIMH W3 KBapueBoro crekma. OauH u3
LWINHAPOB BHYTpeHHUM auameTrpoM (80+3) mm, BeicoTOl 240 MM sBIsSETCS PEaKIMOHHON Kamepo;
BTOPOI IIWJIMHAP TaKoH e BBICOTH MMeeT BHyTpeHHui auamerp (10143) mm. Ha tunmuuaps! HaBUTHI
CIHpAJBbHBIC 3JIEKTPOHArpEeBaTeNM OOIIeH MOIIHOCTHIO HE MeHee 2 KBT, 4TO IO3BONSET cO3/1aBaTh
Temnepatypy padodeii 30a51 600 °C 3a Bpems He 6onee 40 MUH.
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4.7.1.2. Ins pa3MemieHus: oOpa3ia UCCISIyeMOTo BellecTBa (MaTepruana) IPUMEHSIIOT KOHTeHHEp
munameTrpoM (45+1) mm, BeicoTod (18,0-94) MM, BBINOJHEHHBIH W3 CTAJIBHOW CETKHM WM CTalbHOTO
JaucTa ToiuHOM He Oonee 0,5 mMM. KoHTeliHep ycTaHaBIMBAIOT B KOJIBIO JAepKarels AUAMETPOM
(49,0+0,6) mM. [lepkaTenp MpencTaBiIseT COOOH METAIMYECKYI0 TPYOKy M3 KapOCTOMKOM cramu c
MIPUBAPEHHBIM B HIDKHEH 9aCTH KOJBIIOM JJIs pa3MeIleHHs KOHTeHHepa.

47.1.3. T'azoBas ropenka Ui 3aKUTaHUs o0pasma, MpeacTaBisiomas coboii TpyOKy BHYTPEHHUM
quaMeTpoM (6+1) MM, BBINOJNHEHA W3 JKApPOCTOMKOW CTallM, 3alasHa CHHU3y U UMEET Ha OOKOBOIi
noBepxHocty orBepcrue auamerpom (0,8+0,1) MM Ha paccrostauu (5,0+0,3) MM OT 3amassHHOTO KOHIIA.

4.7.1.4. JlaMmuHATOD, BBHIOJHEHHBIN W3 JINCTOBOW YKapOCTOMKON CTamM B (pOpMe KOHyca BEPXHHM
IuaMeTpoM He Oonee 78 MM, HIDKHUM auaMmeTpoM He 6oree 11 MM 1 mmmHoM (50045) MM, CITy>KUT 1u1s
MOJIaY¥ €CTECTBEHHOT'O MOTOKA BO3yXa B PEaKIIMOHHYIO KaMepy.

4.7.1.5. TepMO3JIEKTPUUCCKUE TIPEOOPa3OBATEIN UAMETPOM TEPMOIJICKTPOIOB He Ooiee 0,5 mwm.
TepmosnexkTpudeckuii mpeoOpaszoBaTenb 9 CIyKHT ISl HW3MEPEHHS TeMIeparypbl ofpasnma
pAacIoyio’keH TaKuM 00pa3oM, YTOOBI 0OecTIeYnBAaJICsl KOHTAKT C JHOM M CTEHKOW KOHTeWHepa (J4epT.
8). TepmonnekTprueckuii mpeodpazoBarenb /() CIyKHUT JJIsi KOHTPOJISL U PEryJIUPOBAHUS TEMIIEPATyPhI
TIEYN W PaCIONIOKEH BHYTPH PEAKIMOHHOW Kamepbl Ha paccTostHuH (140+5) MM OT BepxHEro kpas
kameppl # (5+1) MM oOT CTeHKHM Kamepbl. IlOTpelmHOCTh M3MEpEHUs PperyJupyIomero u
PETHCTPUPYIOLIETO TEMIIEPATypy MPHOOPOB HE AOKHA npeBbimats 0,5 %.

4.7.1.6. 3epkaino ams HaOrOIeHUS 32 00pa3loM BHYTPH KaMephl.

4.7.1.7. CexyHmoMep ¢ IOTPEIIHOCTEIO U3MepeHus He ooee 1 c.

4.7.1.8. 11IabmoHB! Ui ONpENeNICHHus] PacCTOSHHUSA OT HIDKHETO Kpas TOPEJIKH IO ITOBEPXHOCTH
oOpasia 1 1 HEeHTPOBKHU KOHTEHHEpa BHYTPH KaMephl.

4.7.1.9. VICTOYHHUK CKAaTOTO BO3LYXa VISl TOPEIKH ¢ pacxogoM 10 40 ma .

4.7.2. [loozomoska K UCnuimanusm

4.7.2.1. 1ns ucnbrtaanit rotoiat 10—15 o0pa3moB uccineqyeMoro BemecTBa (MaTepraia) Maccoi
1o (3,0£0,1) r. OOpa3ibl TYECHUCTHIX MATEPHATIOB JIOJDKHBI UMETh HWJIMHIPUYECKYIO (hOpMY THAMETPOM
(45+1) mm. IlneHouHBIE M JMCTOBBIE MaTepuanbl HAOMpAlOT B CTONKY auamerpoM (45+1) mm,
HaKJIaAbIBasl CIION JIPYT Ha ApyTa JI0 JOCTHKEHHS yKa3aHHON MacChl.

4.7.2.2. Tlepen ucnplTanueM 00pa3ibl KOHIUIMOHUPYIOT B COOTBETCTBUU ¢ TpeboBanmsmMu ['OCT
12423 wnm TeXHWYECKWX YCIOBUM Ha Marepuan. OOpasibsl JOJDKHBI XapaKTEePHU30BaTh CpEIHUE
CBOMCTBA HCCIIEAyEeMOTro BellecTBa (MaTepuana).

4.7.2.3. B 3aBucuMocTtd OoT 00beMa 00pasla ONpPEeAeIAIOT ¢ MOMOIUIBIO IA0IOHOB U (DUKCHPYIOT
TIOJIOKEHHE KOHTEHHEpa BHYTPU KaMephbl U PACCTOSIHUE MEXKAY T'a30BOIM TOPENKOW M MOBEPXHOCTHIO
o0pasma.

4.7.2.4. llpurogHocTb YCTaHOBKM K paboTe, MPOBEPSAIOT IO CTaHJAPTHOMY BEIIECTBY —



opranndeckomy crekiy (I'OCT 10667), TemnepaTypa BocIuiaMeHeHUs! KoToporo pasHa (265+10) °C.

4.7.3. [Ipogedenue ucnvimanuii

4.7.3.1. HarpeBaroT peakMOHHYIO0 KaMepy A0 TeMIEpaTypbl Hayala PasiokKeHHUsl UCCIELyEMOro
BeriecTBa (MaTepuana) wim g0 300 °C.

4.7.3.2. Perynupys noaady rasa v Bo3yxa B ropelnky, GOpMHPYIOT IUIaMs ra30BOH TOPENIKU B BHJIE
KkinHa anuHou (1042) mm.

4.7.3.3. V3BnekaroT U3 KaMephl JepiKaTellb ¢ KOHTeHepoM. B koHTeitHep momemaroT odpasers 3a
BpeMms He Ooyee 15 ¢ W BBOIOAT €ro B PEAKIMOHHYIO Kamepy. DJIEKTPOIPHBOJA Ta30BOH TOPEIKH
BKJIFOYAIOT B 33/IaHHBIH peXuM paboThl. [leproIuuHOCTh MOJBOAA T'a30BOM TOpEJKH K 00pasiyy Ha
paccrostaue (1041) MM OT ero moBepxHOCTH A0JKHA cocTaBisATh (10+2) c. HabmonatoT 3a o6pasiiom B
paboueli kamepe C MOMOIIBIO 3epKaja.

4.7.3.4. Ecnu ipu TeMIiepaType HCIBITaHus 00pa3ell BOCIUIAMEHUTCS, TO UCTIIBITAHNE TPEKPaIaioT,
TOpeSIKy OCTaHABIMBAIOT B MOJIOKEHUU “BHE Meun”’, KOHTEHHep ¢ 00pa3loM H3BIEKAOT M3 KaMephl.
OTMe4aloT B IPOTOKOJIC TEMIIEPaTypy BOCIUIAMEHEHHSI M CIIEJIYIOIIee UCIIBITAHUE TTPOBOJIST C HOBBIM
00pa3mom npu MeHbIIeH TeMiepatype (Hanpumep, Ha 50 °C MeHbIIe).

Ecmu B Teuenne 20 mMmH oOpaszer] HE BOCIDIAMEHUTCS WM paHEe 3TOTO BPEMEHH IIOJHOCTBHIO
NPEKPaTHTCS JHIMOBBIJICIICHUE, TO HCIIBITAHUE NPEKPAIIAIOT U B IPOTOKOJIE OTMEYAIOT OTKa3.

3a TemmepaTypy HCIBITAHUS NPUHUMAIOT ITOKAa3aHHS TEPMOINIEKTPUYECKOro MNpeoOpa3oBaTels,
M3MEPSIOIIETO TEMIIepaTypy o0pasiia.

4.7.3.5. MeromoM TOCIEIOBATENBHBIX MPUOMMHKEHUH, HCIIONB3ysl HOBBIE OOpa3lbl M H3MEHSA
TEMIIEpaTypy UCIBITAHUS, ONPEACISIOT MUHUMAIIBHYIO TEMIlepaTypy o0pasiia, mpu KOTOpOoi 3a Bpems
BBIJICP)KKM B Teun He Oomee 20 MuH oOpasen BocIUIaMeHUTCs M OyJeT roperb Oonee 5 ¢ mocie
yIaJICHHsI TOPETIKH, a Tpu Temneparype Ha 10 °C MeHbIIe BOCTIIAMEHEHHE OTCYTCTBYET.

4.7.4. Oyenxa pe3ynbmamos

4.7.4.1. 3a Temmeparypy BOCIUIAMEHEHHUS HCCJIEIyeMOro BellecTBa (Marepuaia) MPUHUMAIOT
cpenHee apudMeTHYECKOe JBYX TeMIeparyp, oTindatomuxcst He 6osiee yem Ha 10 °C, npu oxHOH u3
KOTOpBIX HaOmoJaeTcs BOCIUIaMEHEHHe 3 00pasloB, a Npu Opyrod — TpHu oTkasza. Ilomyuennoe
3HaYCHHE TEMIIEPATyPhI OKPYTIIIOT ¢ TOYHOCTEIO 70 5°C.

4.7.4.2. CXoquMOoCTb METO/Ia TIPH IOBEPUTEIHHON BEPOATHOCTH 95 % He nomxHa npeBbimats 7 °C.

4.7.4.3. Bocnpou3BoAMMOCTb METOAA MpPU JAOBEpUTENBHONH BepossTHOocTH 95 % He nomkHa
npeBermats 20 °C.

4.7.4.4. YcnoBusi m pe3yabTaThl HMCIBITAHUHA PETUCTPUPYIOT B IPOTOKOJE, (hopMa KOTOPOro
MPUBEJICHA B IPUIIOKEHUH 1.

4.7.5. Tpebosarnus bezonacnocmu

[Tpubop anst ompenesneHus TeMIepaTypsl BOCIUIAMEHEHHUS CIIEIyeT YCTAHABIMBATh B BBITSHKHOM
mKkady. Paboyee MecTto omeparopa MOIDKHO YIOBIETBOPATH TPEOOBAHISM 3IIEKTPOOE30IaCHOCTH II0
I'OCT 12.1.019 u canutapHo-ruruennueckuM Tpedosanusim no 'OCT 12.1.005.

4.8. Metox OSKCIIEpUMEHTAIBHOTO OIPENCIICHUS TEMIIEpPaTypbl CaMOBOCIIAMEHEHHsI Ta30B U
JKUJIKOCTEN

4.8.1. Annapamypa

Jlonyckaercsi ompeJelieHHe TeMIepaTypbl CaMOBOCIUIAMEHEHHUS 0 CIENHaJbHOW TporpamMMe B
MHOM ammapartype (110 CpaBHEHHIO C ONMMCaHHOW B 11. 4.8.1) B ciry4yasx, HEOOXOIUMBIX C TOUYKH 3PEHHS
pa3paboTyrKa CHCTEMBI 00eCIICUeHHNS TT0XKapOB3PHIBOOE30ITaCHOCTH 00BEKTA.

YcraHOBKa Ul ONpENENICHNsT TEMIIEPaTypbl CaMOBOCIIAMEHEHHSI (4epT. 9) MOMMKHA BKIIOYATh B
ceOsl CIIEYIONIHE DIICMCHTHI.
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4.8.1.1. PeakumoHHEIA cocyn B Buie konosl Erlenmeyer BMecTMOCThIO 200 CM® M3 KBapLEBOrO
crekia (Ku-200 mo T'OCT 19908). XuMudeckn dYHCTas Kojiba JODKHA HCIIONB30BAThCS IS
UCTIBITaHUS Ka)KA0TO BEIIECTBA U POBEACHHUSI OCHOBHON CEPHU MCIIBITAHHUM.

ITpumeuanue. Ecan TemrepaTypa caMOBOCIIAMEHEHHMSI MCCIICIYyEMOTrO BEILEeCTBA MPEBBIIACT TEMIICPAaTypy
pa3MsArdeHMsi CTekia KoJjObl, JOIycKaeTcss HPUMEHATh aHAJIOTMYHbIe KOJObI M3 MeTajuia (3TO Halo OTMEYaTh B
MPOTOKOJIEC UCTIBITAHHUN).

4.8.1.2. Bo3mymHBIil TepMOCTaT, 00CCIICYMBAONINN pPaBHOMEPHBIH HArpeB KOJOBI 10 3aJaHHOMN
temmnepaTypsl. Konly ciemyer cunTaTth paBHOMEPHO HAarpeToOW M COCTOSHHUE MPOBEACHUSI MCIBITAHUS
YOBJIETBOPUTEIBHBIM, €CIIH MOJTyUYeHHbIE 3HAUYCHHUS TeMIIepaTyp caMOBOCIJIAMEHEHHUS! COOTBETCTBYIOT
JAHHBIM 13 TabJ. 7 ¢ JOMYCTUMBIMH OTKJIOHCHUSIMH COTJIAcHO 1I. 4.8.3.2.

Tabnuma 7
BemectBo Temneparypa camoBocmameHenust, °C
n-I'enrtan 220
OtuneH 435
benzon 560

[Mpumeuanne. BemecTBa, UCIONB3yeMble U MPOBEPKU PabOTHI TEPMOCTATa, JOJDKHBI UMETh YHCTOTY HE
menee 99,9 %.

4.8.1.3. [Ins u3MepeHus: TeMneparypsl KOJObl HCIOJIB3YIOT KaTNOPOBAaHHBIE TEPMOIIEKTPUIECKHUE
npeoOpa3oBaTeny (OAWH. WM HECKOJIBKO) MAKCHMAJIBHBIM JTHaMeTpoM pabodero cmas He Oosee 0,8
MM, TepmoanekTpudeckue npeodpa3oBaTesIn pacloararoT B BBIOpaHHBIX TOUKaX B TECHOM KOHTAaKTE C



BHEIIHEHl MOBEPXHOCThIO KOOl Ilpm  HCMONB30BaHMHM  HECKOJIBKHX  TEPMOAJIEKTPUYECKUX
npeoOpa3oBaTeyiedl 3a TEMIIEpaTypy HCIBITAHUS HPUHUMAIOT CpeaHee apu(MeTHYecKoe 3HaueHHe
HaMMEHBIIEH ¥ HamOONBIICH TeMIepaTyp MO MOKAa3aHUSIM TEPMODIIEKTPHUYCCKHUX INPeoOpa3oBaTeIIC.
PacxoxaeHns Mexay MoKa3aHUsIMH TEPMOIJICKTPHUECKUX IpeoOpa3oBaTenieil He TOMHKHO MPEBHIIIATh
1 %.

4.8.1.4. lnsa no3upoBaHUS UCCIEAYEMBIX BEIIECTB IPUMEHSIOT MINPHILBI U MUIETKU.

Jns no3upoBaHHON MOAaYM KUAKOCTEH MCIIONB3YIOT: a) MIpHIl BMecTuMOocThIo oT 0,25 mo 1 oM’
(uena menenns He Gonee 0,01 cM’) ¢ HrIIoit U3 HepKaBerOMIE CTaMM MaKCHMAIBHBIM arametpoM 0,15
MM; 6) KanmMOPOBaHHYIO IMIETKY BMECTHMOCThIO | cM’, obecrneunmBaromyro mogady 1 cm’
JUCTULIMPOBAHHOM BOJBI B 35—40 Kamneb.

Jns  mo3MpOBaHHOW TIMOJaYM Ta30B PEKOMEHAYETCS HCIIONB30BATh Ta30HEMPOHHUIIAEMBII
CTEKJISTHHBIA KanmnOpOBaHHBIE mmpni; BMecTHMOCThI0 200 oM’ (ueHa nenenms He Gomee 10 o),
CHA0XXCHHBIN TPEXXO0BBIM KpaHoM (uept. 10).

Jng 1o3upoBaHHOM MOAAYM MACT, TOTOBBIX KPACOK, MAacTHK T. II. BEHIECTB IOTOBST HECKOJIBKO
HABECOK, OTIIHYArOIIUXCcs ApyT oT apyra Ha 0,05—0,10 r ¢ morpemHocThio He 6oiee 0,01 .

IMpumeuanne. JlomyckaeTcsi UCIONB30BAaTh APYTHE JO3UPYIOMME CPEICTBa., obecrednBaromue TpedyeMble
rapameTpebl.

4.8.1.5. CekyHIoMep ¢ TOTPENIHOCTBIO WU3MEpeHUs He Oosiee 1 c: I ompejeneHus Mepuoja
UHIYKIUH.

4.8.1.6. Habmronenue 3a peakmmeil B KOJO€ OCYIIECTBISETCS NATYUKOM OOHApPYKEHHS IIaMEHU
WM C TIOMOIIIBIO 3epKaia, KOTOpoe yCTaHaBIMBaIOT Ha BbIcoTe (250410) MM Hajx KoJIOOH.

——— p—— —
—— e m———
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1— or"emperpaauTens; 2—peaoxXpaHuTeabHas MeMOpaHa; 3 — IUTACTUHKU U3 CIIEYCHHOTO
cTexa (Meperopokn); 4 — repMEeTHYHBIIN MINPUI]; 5 — pe3epByap ¢ razoM; 6 — npeaxamepa
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4.8.2. Ilposedenue ucnvimarnuti

4.8.2.1. Temmeparypy BHYTpPH T€pPMOCTaTa IPEIBAPUTEIHHO PETYIHPYIOT TaKUM 00pa3oM, 4TOOBI
OBLITO 0OECIIeYeHO PAaBHOMEPHOE HArpeBaHUE KOJIOBI 10 HEOOXOAUMOTO 3HAYCHHUS TEMITCPATYPHI.

4.8.2.2. Beenenue npoObl B KOJIOY

PexomenyeMsiil 00beM TpOOBI s TIPEABAPUTEIBHOTO UCTIBITaHuS xuakocteit 0,07 CM3, razos 20
CM3, macT, MacTuk u T. . 0,2 .

[IpoOy uccnemyeMoro BeIIecTBa BBOJAT B IICHTP KOJIOBI 32 BpeMs He OoJiee 2 ¢; mpoOy ra3a BBOIAT
B KOIOY ¢ pacxomoM okoxo 25 cM’ - ¢, Tlocie BBOgA MpoGHI HO3HPYIOIIEE YCTPOMCTBO OBICTPO
oTBOAST. Bo BpeMs momaym >KUAKOCTH ClieIyeT n30eraTh ee IMomaJaHus Ha CTCHKH KoiObl. HaBecky
MaCThI, MACTHKH U T. 1. BEIIECTBA JIOIYCKAeTCs BHOCUTH B KOJIOY Ha alfOMUHHUEBOI (pobre.

[Mpumeuanne. [lpu WCHBITAaHHMHM BEIIECTB C TEMIEPAaTypoil KWUICHMS, ONM3KOM WM paBHOW KOMHATHOU
TeMIepaTtype, HeOOXOAUMO MPUHATH COOTBETCTBYIOMINE MEPHI, YTOOBI HE IMPOU30ILIO W3MEHEHHE arperaTHOro



COCTOAHHA BEIICCTBA IEPE BBEACHUEM €I0 B KOH6y (HaHpHMep, OX.HaIII/ITI:).

4.8.2.3. B MOMEHT OKOHYaHMs BBOZAA NMPOOBI B KO0JOY BKIIOYAIOT CEKYHAOMEP M HaONIOaroT 3a
COZICP)KUMBIM KOJIOBI /10 TOSBJIEHHWS IUIAMEHW W/WIM B3pbiBa. B 3TOT MOMEHT CEKyHIOMEp
OCTaHABJIMBAIOT U PETHCTPUPYIOT MEPHOJ MHAYKIIMM CaMOBOCIUIaMEHeHMs. Eciu mmamst n/unu B3psIB
He HabIrogaeTcsl, CeKyH0Mep OCTaHABIMBAIOT Yepe3 5 MUH U UCTIBITAHUE IPEKPAILAIOT.

4.8.2.4. Tlocne KaXI0r0 UCIIBITAHUS KOJIOY IPOIYBAIOT CyXHUM BO3JyXOM, ITOCJIE Yero OHa JI0JDKHA
MIPUHATE HEOOXOMMMYIO TEMIEpaTypy HCHbITaHWA. B cilydae 3arpA3HeHHs KOJOBI TBEPIBIMH
MPOIYKTaMH CTOPAHUS €€ OUUINAIOT WIN 3aMEHSIOT YUCTOMH.

4.8.2.5. HcnpiTanusi MOBTOPSIIOT TPH PA3IMYHBIX TEMIIEpATypax M ¢ PasIMYHbBIMU 00beMaMH Mpoo
JI0 JTOCTIDKEHUS! MHUHHMAJIBHOM TeMIepaTypbsl CaMOBOCIUIAMEHEHHs! (UTO OIpPEAENsIoT 1o rpaduky
3aBUCHMOCTH TEMITEPATypPhl CAMOBOCIIZIAMEHEHUSI OT MacChl, MPOOBI, CM. uepT. 11).
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4.8.2.6. OCHOBHYIO CEpHUIO WCIBITAHHIA TPOBOJAT C HaWOOJIEE JITKO CaMOBOCILUIAMEHSFOIIUMCS
KOJIMYECTBOM BEIIECTBA Yepe3 MHTEpBal Temreparypsl 2°C 1o Tex mop, Ioka He OyneT omnpeneneHa
HaUMCEHbIIIAs TeMIlepaTypa, NPH KOTOPOH HaOIIoNaeTcsi CaMOBOCIUIAMEHEHHE oOpasna, a Ipu
Temrnepatype Ha 2 °C HIXKE IpPU MATHKPATHOM IOBTOPEHHH HCIBITAHUS CaMOBOCILIAMEHEHUE HE
MPOUCXOIUT.

4.8.3. Oyenxa pezynbmamos

4.8.3.1. 3a TemmepaTypy CaMOBOCIIAMEHEHHS MCCIIELyeMOT0 BEIIECTBA MPUHUMAIOT HAMMEHBIITYIO
TEMIIEpaTypy MCIBITaHWH, NPU KOTOPOH HaOJI0/aloch CaMOBOCIUIAaMEHEHHE o0pa3lia B YCIOBHSX,
NIpeyCMOTPEHHBIX B 1I. 4.8.2.6.

4.8.3.2. CX0auMOCTh METOJIa MIPH JOBEPHUTEIBHOM BepoATHOCTH 95 % He MoirKHA IpeBbIath 2 %.

4.8.3.3. Bocmpou3BoauMOCTb METOJa IpPU JOBEPUTEIBHOW BEpOATHOCTH 95 % He AOMMKHA
MpeBbILATH 5 %.

4.8.3.4. YcnoBusi W pe3yNbTaThl HCIBITAHWI PETHCTPUPYIOT B TPOTOKONIe, (opma KOTOpOTro
NIPUBEICHA B IPHIIOKEHHH 1.

4.8.4. Tpebosanus bezonacrocmu

[Ipubop g ompeneneHuss TEMIEPAaTyphl CaMOBOCIUIAMEHEHHUS CJelyeT YCTaHABIMBAaTh B
BBITSDKHOM — mkady. PaGouee Mecto omeparopa JODKHO — yJIOBJIETBOPSATH — TpeOOBaHHIM
anekrpobesonacHocTrt 1o ['OCT 12.1.019 u canurapHO-rUrHeHmYeckuM TpedoBanmsm mo ['OCT
12.1.005.

4.9. MeTox 53KCHEPHUMEHTAIBHOIO OMNpEIeNeHUs TEeMIEpaTyphl CaMOBOCIUIAMEHEHHUS TBEPIBIX
BEILIECTB U MaTEpPHaIOB

Merton peanusyercss B Auana3zoHe Temmeparyp oT 25 go 600 °C u He NPUMEHUM sl HCIBITAaHUS
METAJUTMYECKHUX MOPOIIKOB.

4.9.1. Annapamypa

Amnmaparypa Ui OIpEAENEHHUs TEMIIEpaTypbl CaMOBOCIUIAMEHEHHS TBEPABIX BELIECTB U



MaTepuanoB — mo 1. 4.7.1.

['a30ByI0 TOpenKy IpH ONpEeSCHUH TeMIIEpaTypbl CaMOBOCIIAMEHEHUs] HE HCIOJIB3YIOT, OHa
HaXOIWTCS B ITOJIOKEHNH “‘BHE Ieun’.

4.9.2. I[looecomoska k ucnvlmanuam — B COOTBETCTBUH ¢ 1. 4.7.2.

4.9.3. Ilposedenue ucnvimanuti

4.9.3.1. HarpeBatoT pabouyio kamepy /0 TeMmIepaTypsbl, npessimatomeii Ha 200 °C Ttemneparypy
Havasa pa3JIoKeHHs HCCIelyeMoro BemecTa (Matepuana), nim xo 500 °C.

4.9.3.2. Tlocne ycrtaHoBiIeHHS B pabodeil KaMmepe CTaIlMOHAPHOTO TEMIIEPATypHOTO PeXnMa,
OIPEJICTSIEMOr0 0 TIOCTOSIHCTBY —IIOKa3aHHH JIByX TEPMODJICKTPHYECKUX IpeoOpasoBarenei,
M3BJIEKAIOT M3 KaMephl KOHTEHHep, 3aloJIHAIOT ero o0pasioM 3a Bpems He Oosiee 15 ¢ u omyckaror
BHYTpb kKamepsl. HaOmonaroT 3a 00pa3omM ¢ moMomnipio 3epKaa.

4.9.3.3. Ecnu mpu 3amaHHON TeMIiepaTrype HCIBITaHUS HaONIONaeTcs CaMOBOCIUIAMEHEHHE, TO
cleyroliee HCIBITaHNue IPOBOAST IIPU MEHbIIeH Temneparype (Hampumep, Ha 50 °C).

Ecru B Tewenne 20 MHH WM [0 MOMEHTa IIOJIHOTO TIPEKPAILECHUS JBIMOBBIICIICHHS
CaMOBOCIIJIaMEHEHHUE He HaOII0JaeTCsl, NCIIBITAHNE MTPEKPAIIAIOT U B IIPOTOKOJIE OTMEYAIOT OTKa3.

4.9.3.4. MeromoM TOCIIEAOBATEIBHBIX HPUOIIKEHIH OMPEeNAI0OT MUHIUMAJIBHYIO TeMIepaTypy
paboueli kaMepbl, IPH KOTOPOi 00pasel] caMOBOCIUIAMEHSIETCSI U TOPUT Ooliee 5 ¢, a Mpu TeMIieparype
Ha 10 °C meHbIIe—.Ha0M0qaeTCS OTKA3.

4.9.4. Oyenxa pe3ynomamos

4.9.4.1. 3a TemnepaTypy CaMOBOCIUIAMEHEHHS HCCIIEAYEMOTO BEIIecTBa (MaTeprasia) MPUHUMAIOT
cpenHee apuMETHYCCKOE IBYX TEMIIEPATyp, OTIUUYaronuxcs He oosee yeM Ha 10 °C, mpu ogHON 13
KOTOPBIX HAOJIOJAaeTCsl caMOBOCIIaMeHeHne 3 00pasLoB, a npu Jpyrod — TpH oTkaza. [lomydeHHoe
3HA4YEHHE TEMIIEPaTypbl CAMOBOCIUIAMEHEHHSI OKPYTIISIFOT C TOYHOCTHIO 110 5 °C.

4.9.4.2. CXoauMoCTh METOa TIPH JOBEPHUTEIBHOM BepoaTHOCTH 95 % He moikHa mpeBsimats 5 °C.

4.9.4-3. Bocnpou3BoAMMOCTh METOJa TPU JOBEPUTENHLHON BeposiTHOCTH 95 % He aomkHa
npesbimats 17 °C.

4944, YcrnoBus W pe3ynbTaThl HCIBITAHWHA PETUCTPUPYIOT B IPOTOKOJIE, (opMa KOTOPOTO
MPUBE/ICHA B IPUIIOKEHHUH 1.

4.9.5. Tpebosanus bezonacnocmu

[Mpubop 1t omperneneHUs] TeMIEpaTypbl CaMOBOCIUIAMEHEHUS CIeIyeT YCTaHABJIUBAaTh B
BBITSDKHOM — mkady. Pabouee MecTto omeparopa JODKHO — yIOBIETBOPSTH — TpeOOBaHMAM
anekrpobesomnacHocTrt 1o ['OCT 12.1.009 u canumrapHO-rurHeHmdeckuM TpedoBanmsm mo ['OCT
12.1.005.

4.10. MeToJ 3KCIIEpUMEHTAIBHOTO ONPEJENICHNs IIPEAEIOB PACIPOCTPAHEHHS IFIAMEHH I10 ra30- 1
MapOBO3IYIIHBIM CMECSIM.

Mertoa npUMEHHM JUIS ONPEAEIECHHUsS KOHLECHTPALMOHHBIX IIPEIETIOB PaclpoCTPAHEHUS MIAMEHU
(manee — mpenenoB) npu aTMOc(EPHOM JaBJICHUH U Temiieparype oT 15 go 150 °C.

Merto/ HE IPUMEHHM JUTS OTIPEAEIICHUsS IPEAEIOB XOJIOAHBIX TUIAMEH, a TAK)KE BEIECTB:

OKOJIOTIPEICNTbHBIE CMECH KOTOPBIX YyBCTBUTEIBHBI K JICTOHAIINY;

CKJIIOHHBIX K TEpPMHYECKOMY Pa3JIOKECHUIO WM TOJIMMEPHU3ALIIH IPU TEMIIEpaTypax UCTIBITaHUH;

CIIOCOOHBIX BBI3BATh B PE3yJIbTAaTe CAMOIIPOM3BOJIBHBIX XHUMHUYECKUX PeaKlUii M3MEHEHUE COCTaBa
CMECH WM €€ B3PbIB JO MOMEHTA 3a)KHUTaHMUs;

BBICOKOBSI3KMX THIIA KJI€sl, JIAKOB, KPacoK M T. A. C PaCTBOPEHHBIMH WM B3BEIICHHBIMH B HHX
TBEPABIMH KOMIIOHECHTaMH;

napiuaibHOe JaBJICHUE KOTOPBIX B CMECH, COOTBETCTBYIOIICH pacyeTHOMY Ipeaeny, OoJblie, YeM
TMIOJIOBMHA JIaBJICHHS HACBIIIEHHOTO T1apa IpX TeMIIepaType UCTIBITaHHUS;

TeMIepaTypa CaMOBOCIUIAMCHEHHS  KOTOPBHIX MeHbIme BenmmuuHbl (t, +20) °C, rme t, —
TEMIIEpaTypa UCIBITAHUSL.

[Ipenenbl, nogy4eHHbIe O AaHHOMY METOJY, HE MOI'YT OBITH HCIIOJIB30BaHbI Ul OoOecIrieueHHus
B3pBIBOOE30MACHOCTH TPYOUAThIX arperaToB ¢ AuamMeTpoM TpyO meHee 50 MM.

4.10.1. Annapamypa

VYcraHOBKa AT OTpPENENeHNsT KOHLECHTPAMOHHBIX TPENCIOB PACHPOCTPAaHEHUs IIIaMeHH (YepT,
12) BkirOUaeT B cedsl ClieTyIoIHe 3JIeMEeHTHI.

4.10.1.1. Tepmomkad, NPEACTABISIONNA COOOW SIUK C TEIUIOW30JIMPOBAHHBIMU CTCHKAMU,
MUMEIOIINN BJIEKTPOHArpEeBaTeNl, BEHTHIIATOpP, NPOAYBOYHBIE OKHA C 3aJBIDKKaMH, JBEPb CO
CMOTPOBBIM OKHOM, KOHIIEBO BBIKITIOUATEb.

DJeKTpoHarpeBarTesid TepMollKada COBMECTHO C M30JIALUEH JIOKHBI 00eclieunBaTh HarpeBaHHe
BHYTPEHHEro o0beMa TepMolKada C pacrojoKEHHBIMHA B HEM Y3JIaMH YCTAHOBKH JIO TEMIIEpaTyphl
(150+5) °C B Teuenue 1 4.



Bentunstop nomxkeH obecreunBaTh IUPKYJSIMIO BO3IyXa BOKPYT 3JIEKTpOHArpeBartensi, a Takke
BO BceM oObeMe TepMolukada sl CO3JaHusl OJHOPOJHOIO MOJS TEMIIEpaTyp C MaKCUMAaJIbHOW
pasHMIEH B ABYX JIOOBIX TOoukax He Oonee 5 °C; ayIeKTpOABHraTeslb BEHTWJIATOPA JNOIDKEH HUMETh
SIEKTPHYECKUI TOPMO3 TSI OBICTPOI OCTAHOBKH.

[IpomayBouHbBIC OKHA C 3aJBUKKAMH JIOJDKHBI OO0CCIICUMBATH MPOIYBKY OOBbeMa TepMoIKada
BO3yXOM 3a BpeMs He Oonee 15 mMuH..

JIBepb CO CMOTPOBBIM OKHOM JOJDKHA OOECIIedMBaTh JIOCTYH KO BCEM Y3J1aM YCTaHOBKH BHYTPH
TepMoIkada 1 BO3SMOKHOCTh BU3yaIbHOTO HAOJIIOICHHMS 32 IUIAMEHEM B PEAKI[IOHHOM COCYZE.

A
l

Ioj

R
o

?b

=

ot
//‘

/ |
z//i

AN

>
:Tﬂ
i
Jh P
-
B}
k\ﬁ:: 7%

2,

£

SO AN NN

5
S
\R4

N

\
Iy

<
|33>< L
-~

1 — Tepmomikad; 2 — peaKHOHHEIH cocyx; 3 — CMOTPOBOE OKHO; 4 — TPOIyBOYHEIN MAaTPyOOK;
5 — TepMoaneKTpornpeodpa3oBaTens OJ0Ka PETYIMPOBAHUS TEMIIEPATYPHI; 6 — 3aABHKKA;
7 — BEeHTWIALIMOHHBIN MaTpyOoK; 8 — Hcnaputens; 9 — BeHTWIb; 10 — PTYTHBII MaHOMETD;
11 — nHeBMomnynbT; 12 — ra3oBelil TepMoMeTp; 13 — naTuuk TepmomMeTpa; 14 — 31neKTpoabl
HMCTOYHUKA 3aKUTaHusl; 15 — oruenperpaaurens; 16 — HIDKHASA KpbIlKa; 17 — KOpOMBICIO;
18 — mecrepun; 19 — mpoxyBouHOe oTBepeTue; 20 — 3acionka; 21 — mTypBai;
22 — BEHTWJIATOP; 23 — BIIeKTPOABUTraTelb; 24 — 3JIeKTpOHArpeBaTeny; 25— nepeMeInBaTey;
26 — UCTOYHHK 32)KUTaHHS.; 27 — AIIEKTPOIYJbT; 28 — OJIOK peryJIMpOBaHUs TEMIIEPATYPHI

Yepr. 12

KoHI11eBO#1 BBIKIIIOUATENb CITY>KUT JI BKIIOUEHUS HCTOUHUKA 3a)KUTaHUS.

Koncrpykumns tepmomikada 1ommkHa oOecneynBaTh OTHOCHTEIBHYIO €ro T'a30HENPOHHUIIAEMOCTb
JUISL CO3IaHMsI HEOOXOANMBIX CAaHUTAPHO-TMIMEHHYECKNX YCIOBHH Ha paboueM MecTe.

Bce Merannuyeckue 351€MEHTBI, PACIIONIOKEHHBIE BHYTPH TepMoIKada, 1 ero BHYyTPEHHHE CTCHKH
JIOJDKHBI OBITh BBIITOJHEHBI M3 KOPPO3UOHHOCTOMKOM CTaJIH.

4.10.1.2. PeakuWOHHBIH COCYJ, MPEACTaBISIOMNN cOOOH IMIMHAP C BHYTPEHHHM JHaMETPOM
(300£10) mm, BBICOTO# (800£30) MM ¥ TONIIMHON CTEHKH HE MEHEE 2 MM, TEPMETHYHO 3aKPBIBACMBII
HENOJBUKHOM BEPXHEH U NOJABUKHOM HUYKHEHN KpPBILIKAMU.

PeakunoHHBII cOCy/l KpensiT BEpTHKAIbHO BHYTpH TepMolukada. PaccTosHue OT HM)KHEro Topla
PEakIMOHHOTO COCyAa JI0 HW)KHEH CTeHKH TepMouikada, obecreunBaroniee CBOOOJHBIH BBIXO[
MPOAYKTOB TOPSHUA U3 COCYIa, MOKHO OBITH OT 100 10 150 MM.

PeaknnoHHBIN cocyn JOMKEH UMETh 3JIEKTPOABI 3aKUTaHNUs, BA KOHBEKTHBHBIX NT€PEMEIINBATENs,
OTHEeTIperpaauTesb, TEMIEPaTypHbIH AaTYMK, MPOAYBOUYHOE OTBEPCTHUE, CMOTPOBOE OKHO, MEXaHU3M
YIPaBJICHUS HUXKHEW KPBIIIKON, BBOJBI U BHIBOJIBI FA30B.



DJIeKTPOABI CIyXKaT ISl 3a)KUraHUsl CMEcell B peakIMOHHOM cocyne. OHU NpeiCTaBIsIoT co0oi
MeTaJuIyeckne crepkHu quamerpoM (3,0+0,3) MM, ycraHaBiIMBaeMble TOPU3OHTAIBHO M COOCHO APYT
K IpYTY B JHaMETPaIbHOH IIOCKOCTH PEaKIIMOHHOTO cocyaa Ha pacctosHud (750£20) MM OT BepxHEH
KPBIIIKKA. BBOJ 3JIEKTPOJOB B PEAKIMOHHBIN COCYZ OCYILECTBISIFOT 4UEpE3 I'€pPMETHUHBIE Pa3beMBbl.
BHyTpeHHME KOHIIBI 3JIEKTPOJIOB, 3aToueHHbIe oA yrioMm (10+3)°, moMmKHBI OTCTOSATH APYT OT ApyTra
Ha PacCTOSHUM OT 5 10 7 MM.

KoHBEKTHBHBIE TEPEMEIINBATENN, CIyXallue Ui IEePEeMEIINBAaHUA CMeced B PEaKIMOHHOM
cocyzie, IpeACTaBISIOT co00il TpyOUaThie HArpeBaTeNy ¢ IPOTOYHOM BoAoH. [lepementiBarenn UMEIOT
¢bopMy meTNHM M YCTaHAaBIMBAIOTCA: OAMH — Ha PaccTOSHUM He MeHee 30 MM HMXKE DIIEKTPOJOB
3aKUTaHUs, BTOpPOH — Ha paccrosHud He Oomee 100 MM OT BepXHEH KpPBINIKH COCYJA.
[epememmBaTeny OJKHBI 00ECTICUNBATH IEPEMEIINBAHNE CMECH 3a BpeMs He Oornee 15 MuH.

OruenperpaanTenb, CIyXKallMid Uil NPEJOTBpAIleHHWs BbIOpOca IUIAMEHHM M3 PEAKIHOHHOTO
cocyJia, He JIOJDKEH CO3J1aBaTh IOBBIIICHHS. AaBJICHHs B COCYJle IIPH CrOpaHHU cMecH Oosiee ueM 25
k[la. Orsenperpagurens YCTaHaBIMBAIOT B HIDKHEH YacTH PEaKUUMOHHOTO cocyla HHXKe
KOHBEKTHBHOT'O MEPEMEIINBATEIS.

TemmepaTypHBIi JaTYHK, MPENCTABIIONIMNA cO00M K00y ra3oBOTO TEPMOMETpA, CITY>KUT LI
HU3MEPEHUs TeMIIepaTypbl CMECH B PEAKLIMOHHOM cocy[e. JlaTunK BBOJAT B COCY Yepe3 FepMOBBO U
YCTaHaBJIMBAIOT B TOPU30HTAIBHOM MIOCKOCTHU 3JIEKTPOIOB Ha pacCTOAHUM 70 MM OT HHX.

IIponyBounsii matpybok muamerpoM OT 25 mo 30 MM, ciuyXamuil Uis yoaJeHHs MPOIYKTOB
TOPEHHS U3 COCYy/1a, PACHIONATAlOT B BEPXHEH KPBIIIKE U FEPMETHYHO 3aKPBIBAIOT CHEMHOM 3arTyIKOH.

CMOTpOBOE OKHO JIOJDKHO OOECIeYrBaTh BO3ZMOYKHOCTh, BU3YaJIILHOTO HAaOJIIOACHUS 3a IIaMEHEM
10 BCEW BBICOTE PEAKIMOHHOTO cocyla M MMeTh pa3Mmepsl He Menee dyeM (720x130) mm. OxHO
TePMETHYHO 3aKPBIBAIOT CTEKJIOM TOIIIKUHON OT 10 10 12 MM ¢ IPMKUMHBIM (DJIaHIIEM.

MexaHu3M yIpaBlieHUs] HWKHEH KPBIIIKOW CIYXKHT JUIS 00eCleueHNs TepPMETHYHOCTH KOHTAaKTa
KPBIIIKK C COCYJZIOM B €r0 3aKphITOM ITOJIOKEHUH M OTBEJCHUS KPBIIIKKA B OOKOBOM HaIlpaBJIEHHH ITPH
OTKPBIBAHUH COCy/a. MeXaHW3M COCTOMT M3 BHHTA, KOPOMBICIIA, CUCTEMBI IIECTEPEH M LITypBaJa, ¢
MOMOIIBI0 KOTOPOTO BPYYHYIO OTKPBIBAIOT KpbImKY. LITypBanm mosmkeH ObITh BBIBEAEH 3a MPEIEIBI
tepmortkada. Kpeiiika nomkHa UMeTh YINIOTHUTENBHBIA JIEMEHT, 8 MEXaHNU3M YIPaBJICHHUsI — YIOPBI
JUIsl QUKCAIMU B KPAHUX ITOJIOKEHUSX.

BBoxbI ¥ BBIBOZBI TA30B CIIyXaT JUIA TOACOCAMHEHUS K PEAKIMOHHOMY COCYOy TpyOONpoBOJOB
ITHEBMOCHCTEMBI.

PeakimoHHBIH COCY[T IOJKCH BBIIEPKUBATh Oe3 paspyiicHus u nedopmarmii Bakyym jgo 100 Ila,
nasienue 1o 200 xIla.

Bcee Merammmueckne 4acTH PEaKIMOHHOTO COCyJa M €ro Y3JOB JOJDKHBI OBITh BBIMOTHEHBI W3
KOPPO3UOHHOCTOMKON cTajiu.

KoHCTpyKIMsT peakiMOHHOTO COCyAa JIOJDKHA oOecreuuBaTh cBOOOJHOE, 0€3 KOHTAaKTa ¢ KaKoii-
T100 TOBEPXHOCTHIO, PACIPOCTPAHEHHE IUIAMEHH OT DJIEKTPOJOB 1O OOKOBOW CTEHKM M BEpXHEH
KPBIIIKH.

4.10.1.3. Hcnapurens, ciuyXamii i oOecredeHrss HEoOXOIMMOTo MAaBICHHS Mapa >KUIKHX
roptounx BemiectB He Oosiee 10 MIla, moymmkeH MMeTh COOCTBEHHBIN HarpeBarellb Uil UCTIApEHHs
JKUJIKOCTE B TOM Cilydae, KOT/ia 3JIeKTpOHarpeBarenu TepMmolukada He BKIIOYeHHL. Mcmaputensb
JIOJDKEH OBITh M3TOTOBJIEH M3 KOPPO3HOHHOCTOWKOM CTANIH.

4.10.1.4. TpyOompoBoabl C apMmaTypoil, HM3TOTOBICHHBIE W3 KOPPO3HMOHHOCTOHKOW CTad U
CITy>Kallue JjIs:

M0JIaY¥ B PEaKIIMOHHBIN cocy 1 aTMOC(HEPHOTO BO3AYXa;

N3MEPEHNS JIaBJICHNS B PEAKLIHOHHOM COCY/IE;

MOJa4Yy TOPIOYETo ra3a u3 6amioHa;

MoJjayll TOPIOYEr0 KOMIIOHEHTa B IapOBOW WIJIM JKUAKOHM (a3e M3 MCHapurellss B PeakIUOHHBIN
cocyn;

otbopa mpob cMecH U3 PEaKIIMOHHOTO COCYa ISl KOJIMUYECTBEHHOTO aHAIN3a;

BaKyyMHPOBAHUS PEAKIMOHHOTO COCYJIa U HCIapHUTEIIs.

Bce TpyOOnpoBOABI TOJKHBI MMETh 3amopHble BeHTHIH. CyMMapHBIE 00beM TpyOOIpOBOJIOB
MEXIy BEHTHJSIMH M PEaKIIMOHHBIM COCYIOM HE JOJDKEH MpeBblmath 1 % oT o0beMa peakIMOHHOTO
cocyza.

Bce Tpy6onpoBoibl, KpOME MX KOHIIOB, HAYIINX HA MAHOMETP U BaKyyMHBIN HAcOC, TOJDKHBI ObITh
pacroyio)keHbl BHYTpU TepMomkada. MaxoBUKH 3amOpHON apMaTypbl JOJDKHBI ObITh BBIBEACHBI 32
Mpeaenbl TepMoIikagda B MHEBMOITYJIBT.

TpyOonpoBoabl, 3amopHas apMaTypa, CBS3aHHAs C WCHApUTENEM, W CaM HCHAapHUTENb JIOJDKHBI
BeIep)kuBaTh BakyyMm 10 100 Ila m maBmenme mo 15 Mlla; TpyOGompoBoasl U 3amopHas apMaTypa,



CBSI3aHHBIE TOJIBKO C PEAKIIMOHHBIM COCY/IOM, JOJDKHBI BhiAepkuBaTh BakyyM jo0 100 Ila u gaBnenue
J0 200 kITa.

4.10.1.5. TIueBmomynbT, CIyXallud A YHOpaBICHUS [HEBMOCUCTEMOM YCTAHOBKU IIpH
COCTAaBJIEHUU CMECEH, JOJDKEH UMETh PTYTHBI MaHOMETp, Fa30BbIil TEPMOMETP, MAXOBUKH 3alIOPHOU
apMaTypsl TpyOONIpOBOIOB, OJIOK MOJBOJA TA30B K YCTAHOBKE.

PTyTHBII MaHOMETp CITYKUT JUIs U3MEPEHUS JaBJICHUS B PEaKLIMOHHOM cocyJie. MaHOMETp 0KeH
uMeTh npeaeisl n3Meperus ot 0 mo 120 xIla u morpenrHOCTs U3MEpEeHUs JaBieHus He Oonee +66 I1a.
MaHoMeTp JOMKEH UMETh yCTPOWCTBO ISt ONPECICHUS YPOBHS PTYTH C HMOTPEIIHOCTBIO HE Ooiee
13,3 Ila. Ha TpyOompoBojie, COCAMHSIONIEM MaHOMETP C PCAKIMOHHBIM COCYJIOM, JOJDKHA OBITh
PTyTHas JIOBYIIKA.

["a30BBIil TEPMOMETP CITYKUT [UISI U3MEPEHUS TEMIEpaTyphl B PEAKIIMOHHOM cocynae. TepMomerp
JOJDKEH MMETh mpenensl uaMepeHuit ot 15 o 150 °C u morpenrHocTs M3MepeHusl TeMIIepaTypsl He
6onee 2°C, THepIIMOHHOCTH TEPMOMETpPA HE JIOJDKHA MPEBbIIaTh 3 MUH. J[omyckaeTcs NCIob30BaHue
JPYTHX MU3MepuTesel TeMIepaTypsl ¢ HOrPEUIHOCThIO He 0oJiee YKa3aHHOM.

MaxoBUKH 3allOpHOM apMarypsl JOJDKHBI OOecleurBaTh yAOOCTBO WX BpAIICHHUS TIPH
OJTHOBPEMEHHOM HaOIOJCHUH 32 YPOBHEM PTYTH B MAaHOMETpE KaK Ha HIDKHEM, TaK U HAa BEPXHEM
npezenax u3MepeHusl.

brnox monBojga ra3oB K YCTaHOBKE JIOJDKEH WMMETh IPHCOCAMHHUTENBHBIE 3JEMEHTHI  JUIs
TIOJKITIOYEHUS] TPyOOIPOBOIOB OT OAJUIOHOB, a TAKXKE TPYOOIPOBOJBI JUIA MOIBOJIA Ta30B K 3aIIOPHOM
apmarype TpyOomnpoBoIoB TepMmolikada. DieMeHThl 0J0Ka JODKHBI BhIICPKUBATh JaaBneHue 10 0,3
MI]a.

CyMMapHBIii 00beM TpyOOIIPOBO/A, COSIUHSIONIEIO PEAaKIIMOHHBII COCY/T C PTYTHBIM MaHOMETPOM,
PTYTHOH JIOBYIIKOM M PTYTHOW YalIKOH MaHOMETpa NpHU MHUHHMAIBLHOM YpPOBHE PTYTH B HEW, HE
JOJDKEH mpeBsmath 1,5 % ot 00beMa peakimoOHHOTO COCY/a.

4.10.1.6. BakyyMm-Hacoc, Ciry>Kaluid JJisi Co3/laHusi HEe0OXOIUMOTO Pa3peKeHUs] B PEaKIMOHHOM
COCyJle M ITHEBMOCHCTEME YCTAaHOBKH. [IpoM3BOMMTENBHOCTh BaKyyM-Hacoca JIOJDKHa oOecrieunBarh
BaKyyMHpPOBaHHE PEaKIIMOHHOTO cocyaa U maeBMocucTeMbl o 100 I1a 3a Bpems He 6onee 30 MuH.

4.10.1.7. Brnokx perynupoBaHHUS TeMIeEpaTypbl, CIy)XallWid IS CO3JaHUA U aBTOMATHYECKOTO
MOJJIep)KaHusE TeMIlepaTypbl TepMmolikada Ha Jr000M 3aJaHHOM YpOBHE B JWana3oHe pabouux
TemriepaTyp. bBiloKk JomkeH obOecneunBaTh COBMECTHO C 3JIEKTPOHArpeBaTelsIMM TepMoIlKada
MOBBILICHUE TEMIIEPATYPhl B 00beMe TepMoInKada 10 3aJaHHOTO YPOBH C ITOTPEITHOCTHIO He Oosee 2
°C 3a Bpems He Oomnee 1 4.

4.10.1.8. 3axuraroliee YCTPOWCTBO, ciyaiiee s (OpMHUpPOBaHHMS HCKPOBOTO paspsia B
HCKPOBOM TIPOMEKYTKE MEXTy JIEKTPOJAMH PEaKIHOHHOTO COCyJa, JOJDKHO 00ecnednBaTh Mpoooit
HCKPOBOTO MTPOMEXYTKA WHIIYKIIMOHHOM NCKPOH 1 00pa3oBaHKE B BO3AYXE YCTOHUMBOTO ITa3MEHHOTO
“xonmauka” BeIcOTOH OT 0,5 1m0 1,5 cMm. Beimensiemast 3HEprust HCKP Ha 3JIEKTPOJaX MPH HOPMAIbHBIX
YCJOBUAX TIPH JIUTENBHOCTH paszpsiaa (2,0+0,1) ¢ momkHa coctaBnsats oT 30 mo 40 Jx. Koncrpyxkius
32)KMTaIONIEr0 YCTPOHCTBA JI0JDKHA 00ecTieunBaTh ANCTaHIIMOHHOE YIIPaBIICHHE.

4.10.1.9. DneKkTpomybT, CITyKAIIXHN JJIS TTOAa4YH SJICKTPOITUTAHNS Ha BCe TOTPEONTEN YCTaAHOBKH:
3JIEKTPOHArpeBaTeN  TepMoliKada, dIEKTPOABHUIaTENb BEHTHIATOPA, OJOK  PEryJMpOBAHUS
TeMIIepaTypbl, 3aKUTaroliee YCTPOUCTBO, BakyyM-Hacoc. KauecTBO M MPOYHOCTH 3IEKTPOHU3OIISAINU
JJIEKTPOIyJIbTa, TMPOBOJOB W  IIOTpeOHMTENEHl  JIOJDKHBI  COOTBETCTBOBATh  TPEOOBAaHUSIM
3JIEKTPOOE30MacHOCTH NMpH paboTe Ha YCTAaHOBKE.

4.10.2. Iloocomoska K ucnvlmanusam

4.10.2.1. Ilprt HEOOXOAMMOCTH YCTAaHABJIMBAIOT COOTBETCTBUE HCCIIEyEMOro 00pasiia aciopTHBIM
JTAaHHBIM.

4.10.2.2. Haxonat pacueTHBIC 3HAYECHUS TPEACIOB MO (POPMYIIaM, IPUBEICHHBIMHI B MIPHIOKCHUU
4.

4.10.2.3. Tlepex wucCHBITAaHHEM TPOBEPSIOT YCTAHOBKY HAa TepPMETHYHOCTh. | epMeTHYHOCTh
YCTAQHOBKH, BKJIIOYas HCIAPUTENh, PEAKIMOHHBIA COCYyZA, TPyOONIpOBOJBI C apMaTypoi, pPTYTHBIH
MaHOMETp, JAOJDKHA OBITh Takol, 4ToOBI mpu octatouHoM masieHnu ot 0,90 mo 1,33 klla n3meHenue
JIaBJICHUS 3a cYeT HaTedeK He npesbimano 66 I1a 3a 30 muH.

4.10.2.4. TIpoBepsIOT NPUTOJHOCTh YCTAHOBKH K padoTe mpu Temneparype (25+10) °C no nponany
¢ YMCTOTOU He MeHee 99,95 %, HIKHUI Mpeell KOTOPOTo TOJKEH cocTaBisTh (2,05+0,10) % o06.

4.10.3. IIposederue ucnvimarutl

4.10.3.1. [na ompeneneHUs HIDKHETO TpeAeia OPraHMYeCKHX BEIIECTB, COICPIKALINX TOJBKO
atombel C, H, O, N u onun arom Cl, BHauane MpUrOTaBIMBAIOT ra3o- U MapOBO3IYIIHYIO CMECh,
cojiepkairyto B 1,3 pa3a MeHbIE HCCIEAyEMOTO BEIIECTBA, YeM HEOOXOAMMO JUIs CO3JIaHUsI CMECH,
COOTBETCTBYIOUIEH €ro pacueTHOMY mnpezeny. st Apyrux BemiecTB BHAYase IIPUTOTABINBAIOT CMECH,



COJIEpIKAIIYIO B JIBA pa3a MEHBIIIE UCCIEAyEeMOT0 BEIECTBA, YeM Ha PACUETHOM IIpeelie.

Crenyer y4uThIBaTh, YTO HIDKHHMH rpenen npu temrepatype (25+10) °C He MoXeT ObITh HHXKE
CIeyronuX 3HaueHui: st nmapos — 0,4 % 00., mis razoB — 1,5 % 00.

Jlnist onpenieneHns BEPXHETO MpEAEiIa OPraHNYeCcKHX BEILIECTB, COAepKamux Tosubko atomsl C, H,
O, N u onun arom Cl, BHavaje NpUroTaBiIMBalOT CMECh, COJIEPIKAILyI0 KUcIopoaa B 1,5 pa3a MeHsbIIIe,
YeM HEeoOXOAMMO JUIsi CO3JaHusl CMECH, COOTBETCTBYIOUIEH pacueTHOMy mpeneny. s apyrux
BEIECTB BHAYaje MPUTOTABIMBAIOT CMECh, COAEPIKAILIYI0 KHCIOpOJa B JBAa pa3a MEHbIIE, YeM B
pacyeTHOM NpeaeabHON cMecH.

4.10.3.2. Tlpm HEOOXOAWMOCTH 3alOJHIIOT KCHAPUTENb JKUAKAM TOPIOYMM, HarpeBaloT
WCIIapHUTENh, BKIIOYAIOT OJOK pPEryJHpOBaHMs TEMIIEPAaTyphl W BBIBOJST YCTAHOBKY Ha TpeOyeMBIH
TEMITEPATYPHBIN PEKHIM.

4.10.3.3. [l mpUroTOBIECHUS CMECH TPeOyeMOTro COocTaBa PEakIMOHHBIN COCYJ BaKyyMHPYIOT 0
ocrarounoro nasienust 133,3 Ila, 3areM moouepenHO MOJAIOT B HEr0 KOMIIOHEHTHI CMECH IO
NapIHaIbHBIM JaBICHUSM (), BEIYUCISIEMBIM 110 (hopmyIie

pK = an 1 (PKpCMa (4)

rZe @ — 3aJaBaeMasi KOHIICHTpanus KOMIIOHEHTa CMecH, % 00.;

Pen — OOILICE TaBNIeHUE ra30Bo cMecH, Klla.

[Tpn HEOOXOAMMOCTH JOITYyCKAlOTCS HMHBIE CIOCOOBI NPHIOTOBJICHUS CMECEH, €ClIM OHHM JaloT
TOYHOCTh HE HIXKE, YeM MpeaIaraeMblii croco0.

4.10.3.4. OGuee naBieHHe CMECH BBIOMPAIOT B mpejenax ot arMochepHoro aasieHus a0 120 klla.
BbiOop BeaHUMHBI OOIIETO MABJICHUS OMPEACISICTCS HEOOXOAUMOCTHIO HMMETh H30BITOK ABJICHUS
CMECH I10 OTHOLIEHHIO K aTMOC()EPHOMY JaBJICHUIO ITPY NPOBEACHUH KOJMYESCTBEHHOTO aHAIIN3a.

4.10.3.5. OuepenHOCTh MOMA4YM KOMIIOHCHTOB CMECH B PEaKIHOHHBIA COCYJ 3aBHCHT OT HX
MapIUaNbHBIX JABJICHUH: KOMIIOHEHT C MEHBIIMM MapIyanbHBIM IABICHHEM IOJAIOT IIEPBBIM,
KOMIIOHEHT C OOJIBIITUM napuruaJbHbIM OAaBJICHUEM—IIOCICIHUM.

4.10.3.6. Ilocne Hamycka KOMIIOHEHTOB B PEAKIIMOHHBIM COCYJ] CMECh MEPEMEIINBAIOT B TEUECHUE
15 MuH.

4.10.3.7. Ilpu HEOOXOAWMOCTH MPOBOAAT KOJMYECTBEHHBIH aHAN3 CMECH IIPH ee oTOope uepes
TpyOOINPOBOJ C 3alOpHBIM BEHTWJIEM, COOOINAIOIIMM pPEaKHOHHBIA cocyn ¢ arMmocdepoii. [locne
aHaaM3a M30BITOK [aBJICHWS B PEAKUHMOHHOM COCYyJe IOHIDKAIOT A0 3Ha4eHus aTMmocdepHoro
JIaBJICHUS.

4.10.3.8. BHIKIIOYAIOT HarpeBaTeNN M BEHTWIATOP TepMomikada. 3aTeMHSIOT MOMEIICHHE
naboparopun. OTKPBIBAIOT HIKHIOIO KPBIIIKY DPEAKIMOHHOTO COCyJa JO YHOpa B KOHIIEBOM
BBIKITIOYATEb.

4.10.3.9. C mnepeHOCHOr0 MyNbTy 3aKUTAIOT CMECh IyTEM IOAa4d HCKPBI HA OJIEKTPOIBI.
IIponomKUTETHPHOCTh BPEMEHH C MOMEHTA OTKPBITHS HI)KHEH KPBIIIKU 1O MOMEHTA 3aKUTaHUSI CMECH
HE JIOJKHA IIPEeBbILIaTh 5 C.

4.10.3.10. Pe3ynbraT UCHBITAaHUS HA PACIPOCTPAHEHUE IIIAMEHU OLIEHUBAKOT BU3yanbHO. s
HaOMNIOZCHUS 32 TUIAMEHEM HCIIONB3YIOT 3€pKajlo, YCTaHOBJIEHHOE MOA yIiIoM He Oousbine 45 °k
YCTaHOBKE.

4.10.3.11. B cmecsx, rae miaMsi pacrpocTpaHsieTrcsi B Buje Ae(hOpMUPOBAHHONW KOHBEKTHPYIOILEH
cdepsl, 3a TOPIOYYI0 CMECh MPUHMMAIOT TaKylo, B KOTOPOW IUIaMsl PaclpoCTpaHseTcs A0 OOKOBBIX
CTCHOK PEaKIHOHHOTO cocyzda. JlampHelInee moBeeHne IIaMeHN (JOWAET OHO J0 BEPXHEH KPBIIIKU
CoCyJla WM, B pe3ylibTaTe BhITaJIKMBaromero “addekra tpyObl”, OyAeT BBIOPOIIEHO M3 COCY/a, HE
yCnieB JOCTUTHYTbH BerHeﬁ KPBIIIKHU cocyﬂa) HE OOJDKHO INMPUHUMATBCA BO BHUMAHUC MPHU OLCHKC
pe3ysbTara OnbITa.

B cMmecsix, rae miams MOXKET JOCTUTHYT, BEpXHEH KPBIMIKK COCy/a paHbIlIe, Y4eM OOKOBBIX CTEHOK,
3a TOPIOYYI0 CMECh MPUHUMAIOT TAKyl0, B KOTOPOH IIaMs paclpoCTPAHSACTCS N0 BEPXHEH KPBILIKH
PEaKIMOHHOTO COCYI.

4.10.3.12. Ecnu npu nepBOM UCHBITAHUU CMECU MOIYYEeH OTPUIATENbHBIA PE3yIbTaT, TO B KAXKA0M
MOCIIEAYIOMIEM HCIBITAHUM TIPH  ONPENCIICHHH HIDKHEro (BEpXHETo) Tpenesna KOHIEHTPALHIO
HCCIIEyeMOT0 BEILIECTBA CIEAYET yBeNn4nBaTh He Oonee ueM Ha 10 % (ymeHbIaTe He 6osee yeM Ha 5
% ) OT nepBOHaYaIBHOW KOHICHTPAIIMH JIO0 TIOIYUSHHUS TT0JIOKUTEILHOTO Pe3yJIbTara.

Ecnu nmpy nepBOM HCTIBITaHWU TTOJTyYEH MOJIOKUTENBHBINA PE3yJIbTaT, TO MOCIEAYIOIINE NCTIBITAHHS
NPOBOAAT C YMEHBIICHHOW Ha HIDKHEM TIpelieNie W yBEIWYEHHOHM Ha BEpXHEM IIpezene
KOHLICHTPALUSIMU TOPIOYETO KOMITOHEHTA JI0 MOTy4eHHsI OTPUIATEIBHOTO PE3yJIbTaTa.

B Z[aﬂ]:HefIH.[eM mar I3SMEHCHHA KOHLICHTPAIIUU KOMIIOHCHTOB B CMCCHU IMTOCTCIICHHO YMCHBIIAIOT A0



TeX T0p, MOoKa HaOII0JaeTCsl OBTOPSIEMOCTh PE3YJILTATOB.

4.10.3.13. ITocye KaXk10ro UCHBITAaHUSI PEaKIMOHHBIN COCY]] M TepMOIIKad MPoayBalOT BO3IYXOM
JUIL yIAJCHHsl MPOXYKTOB TOPEHMS WM Ta30B M A OXJaKACHHA CTEHOK cocyna. Ilocmemyromee
UCTIBITaHNE HAYMHAIOT MOCJIE TOTO, KaK TEMIIEpaTypa B PEaKIIMOHHOM COCY/E AOCTUTHET TEMIIEPAaTyphl
3aJIJaHHOTO PEXHMa.

4.10.3.14 Tlocne cepur UCIBITAHUNA C OJAHMM BEIIECTBOM CJEAYET TIIATENbHO MPOMBITH COCY,
TpyOOIIPOBOIBI M 3aIIOPHYIO apMaTypy 3TaHOJIOM, a 3aTEM HX IPOCYIIUTD U MPOILYTh BO3IYXOM.

4.10.4. Oyenxa pe3yromamos

4.10.4.1. 3a mpenen pacnpoCTpaHeHHs IIAMEHHM NMPHHUMAIOT cpelHee apu(METHYecKoe LIeCTH
OmKalMX 3HAYEHUH KOHIIEHTPAalMM MCCIIEAyeMOr0 BEIIeCTBa B CMECH, B TpPeX M3 KOTOPBIX
HaOII0aeTCst MOJIOKHUTENBHBIN PE3yNIbTaT UCTIBITAHNS, B TPEX ApYTuXx—oTpunarensHeii. [lomydennoe
3HaYEHHME TIpeieia OKPYTIIIOT JO BTOPOTO 3HAaKa MOCIIE 3aMsiToM.

4.10.4.2. CxoauMoCTh METO/1a IIPU JIOBEPUTEIBHOMN BeposATHOCTH 95 % He momxHa npessimats 0,1
% 00. Ha HIxHEM nipezene u 0,2 % 00. Ha BepxXHEM IIpejere.

4.10.4.3. Bocmpou3BOANMOCTE METOJAa TPH JOBEPUTEIHFHOW BeposATHOCTH 95 % He MoikHA
npessimath 0,3 % 06. Ha HIDKHEM npenene u 0,6 % 00. Ha BepxHEM Ipenene.

4.10.4.4. YcnoBus ¥ pe3yibTaThl UCIBITAHUH PETHCTPUPYIOT B IPOTOKOJE, (hopmMa KOTOPOTO
MpUBEJIEHA B IIPUIIOXKEHUH 1.

4.10.5. Tpebosanus bezonacuocmu.

4.10.5.1. Ilpu 3a)xuraHuy TOprOYEii CMECH OIIepaTop AOJDKEH HaXOAUTHCS Ha PACCTOSIHUM HE MEHEe
2 M OT yCTaHOBKH.

4.10.5.2. He cnenyer mpoBOIUTH MCHBITAHUS CMECEH C KOHLEHTpaluel roprodero Oojblle, YeM
KOHIICHTPAIMs TIEPBOM roproueil cMecH B OETHBIX CMECAX M MEHbIIE, YeM KOHIICHTpAIHMA INEpBOH
TOpIOYel CMeCH B OOTaThIX CMECSX.

4.10.5.3. Pabouee mecTo omeparopa JAODKHO YIOBICTBOPITH TPEOOBAHUAM 3JCKTPOOE30MacHOCTH
no 'OCT 12.1.019 n canurapHo-rurneanueckumM tpedosanusiv no 'OCT 12.1.005.

4.11. Metop 3KCEpUMEHTAIIBHOTO ONPEENICHUS NTOKa3aTelel B3pblBa MbUIEBO3YIIHBIX CMECEH —
MaKCHMAaJlbHOTO JIaBJICHHUS B3pbIBA, HIDKHETO KOHIIEHTPAIMOHHOTO TIpeJeNia pPaclpoCTpaHEHHs
IUTaMEHH, MHUHHMMAJIbHOTO  B3PHIBOOMACHOTO  COJIEpXAHHUA  KHUCIOpOoJa M MHUHHUMAJIBHON
(hermMaTH3MpPYIONIEH KOHLEHTPAMHK (IIerMaTn3aTopa.

4.11.1. Annapamypa

YcTaHOBKa [T OIIpeesieH sl ToKa3aTenel B3phIBa MBUICBO3AYIIHBIX cMecelt (4epT. 13) BKiIrouaeT
B ce0s1 CIICAYIOIINE DJIEMEHTBI.

4.11.1.1. PeakumoHHBIA COCYZ, MPEICTABISAIONMNA o000 muwimHApP BbICOTOH (450 £25) MM u
BHYTpeHHUM auaMeTpoM (105+5) MM, BBIONHEH W3 HEp)KaBEIOIICH CTANM M PAacCUYUTaH Ha pabouee
maBmenue 1o | Mlla. Cocyn cHabxeH mmTynmepaMu s IOAAa4YH Ta30BBIX KOMIIOHEHTOB U
MOJICOCAMHEHHS TaTYMKa IaBICHUS.

Kpome MeTammn4yeckoro peakiMOHHOTO COCy/a YCTAaHOBKA CHAa0)KeHa PEaKUHMOHHBIM COCYIOM M3

crexssiHHON TpyOBI o 'OCT 8894 BricoToi (450+25) MM, BHYTpEHHHM THAMETPOM (105f§) MM U

TOIIUHON cTeHKH (74 1) MM.

4.11.1.2. Cucrema ra3onpuroToBICHHS U PACHBUICHUS UCCIEIYEMOr0 BEIECTBa, pPACCUUTAHHAS Ha
pabouee nasienue xo 1 Mlla, cocTouT u3:

KOHYCHOTO pacmbUIATENsI ¢ yrinoMm pactBopa (3045)°, KOTOpEIA sBIsSeTCA BEepXHEH KPBIIIKOH
PEaKIMOHHOTO COCYy/ja U BBIMOJIHEH U3 HEPXKABEIOIIEH cTa;

dopkamepbl, B KOTOPYIO IIOMEIIAlOT o0O0pa3el] MCCIEAyeMOro BemecTBa (peKOMEHayeMmas
KOHCTPYKIUS (popkamepsl IpUBEICHA B IPUIIOKEHUH S);

o0paTHOTO KJIamaHa M KJIANaHa C 3JEKTPONPHUBOAOM; BPEMsI OTKPBITHS 3JIEKTPOIHEBMOKIIANaHa
(0,3+0,1) c;
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1 — peakunoOHHBIN COCYyIl; 2 — KOHYC pacmbsuIuTess; 3 — (opkamepa; 4 — oOpaTHBIN KiIamaH;
5 — KJIamaH ¢ 3JeKTPOIPUBOAOM; 6 — MaHOMETp; 7 — pEcHBEp; 8 — ra3zoaHann3aTop:
9 — nyneT ynpasneHus; 10 — UCTOUHUK 3akuranus; 11 — peructpupyromas anmnaparypa;
12 — jmaT4uK JaBICHUS

Yepr. 13

pecuBepa ¢ TpybonpoBojiaMmu BMecTUMOCThIO (1,040,2) M,

MaHOMeTpa Knacca TouHoctu 0,25.

VYcnoBHBIN AuaMeTp mpoxoaa TpyoorpoBoaoB nomkeH ObITh (10,0+0,5) MM, 3IEMEHTOB CHCTEMEBI
ra3oNpHUroTOBICHUS W pachbeUieHns He MeHee 10 MM, BeHTmneld He MeHee 4 wmw. /lnmHa
TpyOOIIPOBOJIOB MEX/Ty PECUBEPOM H paclbUIUTENIeM JobKHA cocTaBiATh (0,9+0,1) m.

4.11.1.3. VicTouHMK 3a)KUraHusi, IPEICTABIAIONINN CO00I HarpeBaeMyIo MIEKTPUUECKHM TOKOM JI0
temrepatypsl (1050+50)°C cnmpans u3 npoBonokn Mapkn X80H20-H (I"OCT 12766.1) anamerpom
0,8 mm. Jlmmaa cimpanu (50+1) MM, BHyTpeHHUH quametp crmpanu (8,0+0,5) mm; gncno ButkoB 30;
notpedisiemast MouHocth mpu Toke (13,0£0,5) A cocraBiser (475+25) Br, Bpemsi BbIxona Ha
pabouyro Temmeparypy (8+1) c¢. Coupans pacmoiokeHa TOPU30HTATBHO HA OCH I[MIIMHIApAa Ha
paccrostanu (150£5) MM OT HIOKHETO (IIaHIIA.

4.11.1.4. Cucrema perucTpanyii IaBJICHHSI, COCTOSIIAs W3 [NaTYWKa MABICHUA W BTOPHYHBIX
npuOOPOB, NOKHA 00ecrevnBaTh HENPEPBIBHYIO WM JAMCKPETHYIO 3alMCh U3MEHEHHUs JaBJICHUS BO
BpeMEHU B yacToTHOM auamna3oHe oT 0 1o 300 I'ny ¢ BepxuuM npenenom uzmepenus He meHee 1 MIla.
3a Havyano OTcYeTa BPEMEHH NPHHUMAIOT MOMEHT cpabaThIBaHWS KJalaHa paclblICHUs o0pasia
HCCIIEyeMOTO BEIIECTBA.

4.11.1.5. KoHTpoab conepKaHUs KHCIOPOJa B PEAKIIMOHHOM COCYZ€ U PECHBEPE OCYIIECTBISIOT
ra3oaHaln3aTopoM C jauamnasoHoM u3Mmepenus or 0 mo 21 % 00. w mpenmesoM JIOITycKaeMoi
MOTPENTHOCTH MOKa3aHui He 6omee +2,5 % .

4.11.1.6. IlynpT ympaBieHus, 00€CIICUNBAIONINNA IEKTPOIIUTAHNE U CHHXPOHHM3ALHUIO B 3aJaHHON
MOCJIEIOBATENILHOCTH pabOThl CUCTEMBI PACIIbUICHHS], ICTOYHUKA 3a)KMT'aHUS U CUCTEMBI PErUCTPALIUH.

4.11.2. Iloocomoeka Kk ucnvlmanusm

4.11.2.1. VYcraHaBAMBalOT COOTBETCTBUE HCCIEAYEMOI0 BELIECTBA MACIOPTHBIM JAHHBIM IO
BHEITHEMY BHUIYy, BJIQXHOCTH, 30JbHOCTH, a IS IUIaBAIIMXCSA BELIECTB—/IONOIHUTEIBHO IO
TeMIepaType IUIaBICHuUS.



4.11.2.2. Hccnemyembie BelIeCTBAa pacCEMBAIOT; MPH HWCIBITAHUUA UCIOJNB3YIOT 00pasisl €
pa3zMepamMu yactul MeHee 50 MM Juist MeTa/uioB U MeHee 100 MKM — A1 IpYTUX BELECTB.

4.11.2.3. TIpoBepstOT CTANBHOM peaKUMOHHBIN COCY Ha TEPMETUYHOCTD.

4.11.2.4. TapupyIOT CHCTEMY PETHCTPAIIH JaBICHHS.

4.11.2.5. TlpurogHocTh ycTaHOBKM K pabore mnposepsitor mo mukonoauto (OCT 22226),
MOKa3aTel B3PbIBa KOTOPOTO JIOJDKHBI OBITH paBHBI: MAaKCUMaJIbHOE JlaBiieHHe B3pbiBa (620+85) kIla,
HIDKHUH KOHIICHTPAaUHMOHHBIA Tipenen (34+8) r~M'3, MUHIMAJIbHOE B3pPBIBOOIACHOE COICpIKaHUE
kuciopoaa (10,2+1,0) % o6.

4.11.3. IIposedenue ucnvimanuti

4.11.3.1. TOTOBAT ra3oByl0 CMECh 3aJaHHOTO COCTaBa OTAEIbHO B PEAKIMOHHOM COCyAE U B
pecuBepe 0 MapIHaIbHBIM JaBICHUSIM KOMIOHEHTOB (py ), BRIYUCIIIEMBIM IO (hopmyTe (4).

B peakunoHHOM cOCyJe TOTOBSIT Ta3oBYI CMECh C TaKHM pPacdeToM, 4TOOBI OOIlee AaBICHHE
ra3oBOM cMecH MpeBblano atMochepHoe He MeHee yeM Ha 50 k[la. 3atem cOpachBarOT M30BITOYHOE
JIaBJICHUE 4epe3 Ta30aHaIu3aTop, ONpeAeNsiss HpU ITOM COJAECPKAHUE KHUCIOPOAA B PEaKIHOHHOM
cocye.

B pecuBepe roToBAT Ta30ByI0 CMECh C TAKMM PacdeToM, YTOOBI oOIlee JaBiIeHHE Ta30BOI cMecH
npesblmano armocpepHoe He MeHee ueM Ha 350 klla. 3arem cOpachiBaroT M30BITOUHOE JaBICHHE
yepe3 ra3oaHaIu3aTop J0 Ha4aJIbHOTO JABJICHHS pacubuIeHus (p, ), paBHoro (300+10) kIla, onpenemnsis
IIPU 3TOM COZIEpXKAHUE KHCIIOpPOAa B pecuBepe. Paznudne KOHIEHTpauuu KUCIOpOoJa B PEaKIIMOHHOM
cOoCyJie ¥ pecuBepe He JIOoIKHO npesbimats 0,5 % 00.

4.11.3.2. B3BemmuBaroT 00pasell UCCIICAYEMOro BellecTBa ¢ morpemrHocThio He Oosee 0,01 r u
MTOMEIIAIOT ero B (hopKamepy.

4.11.3.3. YcraHaBnMBalOT Ha IIyJIbTEC YIPABICHHUS MPOJOJDKUTEIFHOCTh PACIBUICHUS O0pasma.
BKITI09aI0T HCTOYHMK 3aKUT'AHUS U TI0 BBIXOJY HIOCJIEIHETO HAa PEXHUM PaCIbUISIOT 00pasel, GUKCupyst
IIPU 3TOM HU3MEHEHHUE JIaBJICHHUS B PEaKIMOHHOM COCYyJle M KOHEUHOE JaBlieHHe (py ) B pecurepe. [locie
pactbiieHust 00pasiia onpeelIoT Maccy OcTaBIIerocs: B popkamepe HepacIblIIEHHOTO BEIIECTBA.

4.11.3.4. OuMmarT peakIHOHHBIM COCYNl OT OCTAaTKOB BEMIECTBA M MPOAYKTOB TOPCHUS.
[IponyBatoT peakunOHHBIH COCY[], PECUBEP U TPYOOIIPOBO/IBI BO3LYyXOM.

4.11.3.5. TIOBTOPSIOT UCTIBITAHHS C Pa3IMYHBIMK 110 Macce 00pa3laMu HCCIIeyeMOro BeleCTRa.

IMpumeuanune. JIns MOATBEPKAEHUS IUIAMEHHOTO XapaKTepa B3pbIBAa IBIIETa30BBIX CMeced, ONMM3KUX MO
COCTaBY K HW)KHEIIPE/IeNIbHBIM, UCTIBITAHUSI IPOBOJSAT B CTEKISIHHOM COCYJIE.

4.11.4. Oyenka pesynomamos
4.11.4.1. Tlo pe3ynpraTaM CIUHMYHOTO HCIBITAHUSA OMNPEICISAIOT HAUOOJBIINE 3HAYCHUS
M30BITOYHOTO JIaBJICHUS B3PhIBa M KOHLIEHTPAIMIO UCCIIEyEeMOro BEIIECTBa BO B3BECH 1O (POPMYJIaM:

Ap —
szp :101,3M )
Po
m
p. =1013—— ©)
PV
VP
pozpa_'__(pﬂ_px) (7)

v

K

TI€ Puyp, AP —COOTBETCTBEHHO 3HAYE€HMsI M30BITOYHOIO JABIEHMS B3PbIBA M MAaKCHMAJIbHOIO
W3MCHCHUS JaBJICHUS B MPOIIECCE CIUHMYHOTO HCTIbITaHus, KI1a;

P. —aTMochepHoe aaBneHue, Klla;

Po — Pa3MepHBIi KoadumnmeHT, kl1a;

s —KOHIIEHTpAIUS UCCIIElyeMOTO BEIeCTBa B PEAKIIMOHHOM COCY/IE JIJIsl € IMHUYHOTO UCTIBITAHKS,
Kr-M'3;

m— Macca o0pasia B eJHHHYHOM HUCITBITAaHHUH, KT

Vi» Vp—COOTBETCTBEHHO BMECTHMOCTh PEAKIIMOHHOTO COCY/Ia U PECHBEPA, M

Pu> Px —COOTBETCTBEHHO HadalbHOE M KOHEYHOE HABIICHHUA B PECHBEPE B IPOLECCE CIUHHIHOTO
ucneiTanus, klla.

ITpumeuanue. KoHeuHoe naBieHHe B pecHBepe U3MepsioT cmycTts 15—20 ¢ mociie 3aBeplieHHs Hpolecca



TOpeHUs B pCAKITMOHHOM COCY A€ N0 IMMPOAYBKH PECUBEPA BO3YXOM.

4.11.4.2. Ins omnpezaesneHUus: MAaKCUMaJIbHOTO JIaBJIE€HUSI B3pbIBa HCCIEAYEMOr0 BEIIECTBA CTPOSIT
KPHBYIO 3aBHCHMOCTH JABIICHHsS B3PbIBA (Py,,) OT KOHIEHTpalUM BemecTsa (ps). Maccy obpasua,
COOTBETCTBYIONIYIO HAaMOOJbBIIEMY U3 TOIYYEHHBIX 3HAYCHHH Py, , TIPUHUMAIOT 33 ONTHMAIBHYIO
(TMIIMYHBIC 3HAYCHUS ONTHUMAJBHBIX Macc o0Opasla HaxojsaTcs B auama3oHe oT 1,5 mo 5,0 r).
Haubomnpmee w3 MONyYeHHBIX 3HAYCHUN JABJICHUS B3pBhIBA MPUHUMAIOT 32 MaKCHMalbHOE JaBIICHHE
B3pBIBA UCCIIETYEMOTO BEIIECTBA.

4.11.4.3. 3a BenMUMHY HIDKHErO KOHIIEHTPAI[MOHHOIO IIpejesia paclpOoCTpaHeHUs IIIaMEHU
MBUICBO3AYITHOW CMECH HCCIEQyeMOTO BEIIeCTBa INPHUHUMAIOT 3HAYCHHE KOHICHTPAIMH s,
COOTBETCTBYIOIIEe aBieHuto B3psBa 50 klla Ha ynoMsHyToi B 1. 4.11.4.2 3aBUCHMOCTH.

4.11.4.4. MuHuManbHOE B3PBIBOOIACHOE COACPXKAHHE KHCIOPoma (o, ) ONPEACIAIOT Ha

o0pasiax oNnTHMalbHONH Macchl, COOTBETCTBYIOLIEH MaKCUMaJIbHOMY IaBJICHHUIO B3pbiBa (1. 4.1-1.4.2),
ITyTeM TIOCIIEIOBATENLHOTO YMEHBIICHHUS COJIEPXKAHUs KHCIOPO/Aa B Ta3ONbIICBO3AYIIHON cMecH. 3a
3HAYCHHE @, , NPUHUMAIOT CPEIHEE apU(PMETHICCKOE JBYX KOHIEHTPALMA KHCIOPOJa B CMECH,

paznuuaromuxcs He 6onee yeM Ha 1 % 00., ipyu GoJIbLIEM U3 KOTOPBIX HAOJIIOAAeTCs AaBIeHHE B3phIBa
cB. 50 kIla, a mpu MeHbIIEM AaBIeHHE B3pbiBa He mpesbimaeT 50 klla npu mecTuKpaTHOM MOBTOPEHUU
WCIIBITaHUH.

4.11.4.5. 3nHaueHue MHHAMAIBHOW (IerMaTH3UPYIOmEell KOHIEHTpAuu QierMaTu3aTopa B
NBIIEBO3AYHIHBIX CMECAX ((Pg), Yo 00. BHIYMCIIOT MO hopmyie

477,4
N =100——(P,02 (8)
100 - ¢y,

rae q)’HZO — CcofiepKaHue BOASHOTO 1apa B BO3ayXxe, % 00., BerauciasieMoe o Gpopmyie

(Pleo = Epﬁzo /pa (9)

rac E — oTHOCHTENIbHAS BIAKHOCTh BO3/1yXxa, % 5

Pi,0— MABICHHE HACBIILICHHOTO BOJSHOIO mapa, Klla.

4.11.4.6. Eciu B mpouecce UCIBITAHUU MBUIEBO3YIIHBIX CMECe MaKCUMaJIbHOE JaBJICHHUE B3PbIBA
He npeBbimaet 50 k[la, To ucceayeMoe BEecTBO MOKHO OTHECTH K B3PBIBOOE30MACHBIM TOJNBKO TIPH
YCIIOBHH, YTO OHO SIBJISETCS TPYAHOTOPIOYNM HIIM HETOPIOYUM IO Pe3yJIbTaTaM ONpEAeTICHHUS TPYIIIBI
roproyecTd. JlJis TOPIOYMX BEIIECTB B TaKOM CIy4yae PEKOMEHAYETCS MPOBECTH HCIBITAHUS B
KpPYIMHOMACIITA0HON B3PBHIBHOW Kamepe BMECTUMOCThIO He MeHee 20 M’ C HCIOJIb30BaHHEM
WUCTOYHMKA 3)KUTAHUS OONBIICH SHEPTrHH W MOIIHOCTU (HApHMep, MHPOTEXHHYIECKOTO C 3aIacoM
XUMH4YecKol 3Heprun He menee 10 x/[x.).

4.11.4.7. CxoauMoCTb ¥ BOCIPOU3BOAMMOCTb METOJa OIpENeNeHUsl IoKa3aTele B3pbIBa
TBUIEBO3IYIIHBIX CMECed MpU JOBEPUTENbHON BEPOATHOCTH 95 % He MOJKHa MPEBbIIATh 3HAYCHUH,
MIPUBEICHHBIX B Ta0IL. 8.

Tabnuma 8

[Tokazarens B3pbIBa MBUIEBO3YIIHBIX CMECEH [Tokazarens Tounoctu, %
CXOJIMMOCTh BOCITPOM3BOAMMOCTb
MakcuManbHOE JaBICHHUE B3PhIBa 14 23
HroxHuit KOHIEHTpallMOHHBIH Mpeesn 12 59
MuHMManbHOE B3pEIBOONACHOE COAECPKaHUE KHCIOPOoaa 10 11
MunnManeHass — QuermMaTH3mpyomas — KOHIIEHTpAIUs 13 14
(hnermatuzaropa

4.11.4.8. YcnoBusi M pe3yibTaThl WCIBITAHWH PETHCTPUPYIOT B IPOTOKOJE, (hopMa KOTOPOTO
NPUBEJICHA B IPHIIOKEHHUH 1.

4.11.5. Tpebosanus 6ezonacnocmu

[Tpu wucHBITAHUSAX pEaKIMOHHBIA COCYH ClelyeT YCTaHaBIMBaTh B CHEHUAIBHOM mIKady,



000pY/ZIOBaHHOM BBITSDKHOW BEHTWISILMEH W obeclieunBaronieM Oe30MacHOCTh omeparopa B cliiydae
pa3pyLIeHUs: peaKIHOHHOIO COCya.

B mnpomecce moaroToBkd o00pasmoB U MCHBITAHUS CIIEAYyeT NPUMEHSTH HHIWBHAYalbHbIC
CpeZCTBa 3aIlNTHI, BHIOMPAcMbIE B COOTBETCTBUH CO CBOWCTBAMH HCCIIEYEMOTO BEIIECTBA.

Paboyee mecTo omepaTopa JOIKHO yIOBICTBOPATH TpeboBaHUIM 3ekTpobe3omacHoctd o 'OCT
12.1.019 u canurapHo-rurneandyeckumM tpedosanusiv o 'OCT 12.1.005.

4.12. MeTox SKCIEPHMEHTAIBHOTO OIPENENICHUS TeMIICPaTypHBIX IIPEAETIOB PACIPOCTPAHEHHUS
IUIAMEHH 110 APOBO3AYIIHBIM CMECSIM

Merton peanusyetcst npu Temieparypax oT MuHyc 50 no 300°C u He IPUMEHHUM JJisi UCTIBITAHUS
TTOJIMMEPU3YIONIUXCS TIPH HAarpeBaHUM, TMIAPOIU3YIOIUXCS U OBICTPO OKHCIISIOMINXCS KHUIKOCTEH, a
TaKxKe cMecei, cogepkammx Oonee 40 % BOIBL.

4.12.1. Annapamypa

[Tpubop st ompenesieHHs: TEMIIEPATYPHBIX MPEAEIOB PACHPOCTPAHEHHs IUIAMEHH BKIIOYAET B
ceOs CIIEYIONIHE YIEMCHTHI.

4.12.1.1. PeakumonHbId cocyn (uepT. 14) ¢ Tpems TOPIOBHHAMH W3 TEPMOCTOHKOTO CTEKIa
Hapy>KHBIM AHaMeTpoM (65+2) MM U BBICOTOI1 10 TOpioBHH (125+5) Mm.

\. y

1 — peakIMOHHBIN COCYI; 2 — 3a)KUTAOIIee YCTPOHCTBO; 3— COPOCHOH KITamaH;
4 — TEepMODJIEKTPpUYECKUH TIpeoOpa3oBaTelb

Yepr. 14

4.12.1.2. 3axwuraromniee yCTpOHCTBO, BEIpabaThIBaoIee MCKpy MOMHOCTRIO (6£1) Ik 3a 1 ¢ mpu
Pa3psIIHOM TIPOMEXYTKE MEXAY AMeKTpomamu (5+1) MM. DIIeKTpOoAbl 3a)KHUTaroIierocsi ycTpoicTa



BBHITIOJTHEHBI B BUJIE KOHYCa U PACIIOJIOKEHBI B IIEHTPE MapOBO3AYIITHOTO MPOCTPAHCTBA.

ITpumeuanue. [{js BewecTB, KOTOpbIe HE BOCIUIAMEHSIOTCS OT MCKPOBOTO HCTOYHUKA 3)KUI'aHUS, IPUMEHSIOT
cnupaib U3 HUXpOMOBOIl poBosioku auameTrpoM 0,3 MM u aimunoi 300 MM; BHYTpeHHHN quameTp cnupaiu (5+1)
MmM. Temmepatypa Hakana cnupanu — 1000—1200°C, Bpems BeIxoaa Ha pabouyo TeMueparypy — He Oosee 4 c.

4.12.1.3. TepmoaneKkTprUeCcKUe IpeoOpa3oBaTeNd ¢ MAaKCUMAIBHBIM AHAMETPOM pabodero crasi He
Oosiee 1 MM JUIsl KI3MEPEHUsI TEMITEPATypPhl UCCIIEAYEMO KUIKOCTH M MApOBO3AYIIHOM cMecH.

4.12.1.4. Tepmocrar, obecrieunBaronuii padbouyro temmeparypy or Muayc 50 mo 300 °C.

4.12.1.5. YerpoiicTBO At NPOAYBKHM PEAKIIMOHHOTO COCY/1a BO3YyXOM.

4.12.2. [lo0zomoska K ucCnblmanuam

4.12.2.1. YcTaHaBIMBaOT COOTBETCTBUE HCCIIETYyEMON KUIKOCTH ACIIOPTHBIM JTaHHBIM.

4.12.2.2. PaccuuThIBalOT NpEABAPUTEIBHO TEMIIEPAaTypHBIE MPEAENbl PaclpOCTPaHEHUs IIIaMEHHU
o hopMyIam, IPUBEICHHBIM B TIPHUJIOKECHUH O.

4.12.2.3. B 3aBUCHMOCTH OT pac4eTHBIX 3HAUYEHHUH TeMIepaTyPHBIX MPEIeIoB BEIONPaOT pabodyro
TeMIepaTypy A TEepMOCTaTUPOBAHMS PEAKIMOHHOTO COCyJa C HCCIemyeMoil >KuakocTbro. Jns
MIEPBOTO HCHBITAHMS B TEPMOCTATEe YCTAHABIMBAIOT TEMIIEPATypy, KOTOpas [ODKHA OBITh NpH
OTIpEZICTICHUH HIDKHETO IIpejiefla MEHbBIIE €ro pPacyeTHOTO 3HAYCHWS WM 3HAYCHHS TeMIIepaTyphl
BCITBIIIKH B 3aKphiToM THrIe Ha 5—10 °C, a mpu ompeneleHHH BEPXHETO Npeaeina—~OOobIile ero
pacueTtHoro 3HaueHus Ha 10—15 °C.

4.12.2.4. B 4yncTHIA CyXOH peaknuoHHBIN cocya momemntarot (70 £2) oM’ HCCIIEAYEMOH JKUAKOCTH.
B onmHy W3 TOpPJOBHH YCTaHABIMBAIOT HCKPOBOM HCTOYHMK 3a)KUTAaHHSA, HCKPOBOH IPOMEXYTOK
KOTOPOTO JIOJDKEH HaXOAMTHCSA B IIEHTPE MAapOBO3AYLIHOIO MPOCTPAaHCTBAa. Bo BTOpyIO ropiioBHHY
YCTaHABJIMBAIOT J[Ba TEPMODJIEKTPUUYECKUX IpeoOpa3oBaTesst TaKMM 00pa3oM, 4ToObl paboumii crait
OJHOTO W3 HHUX HAXOMWICS B ILEHTPE CJOS >KUIKOCTH, a paboumii crmail Apyroro—s LEHTpE
MApOBO3AYIIHOTO IMPOCTPAHCTBA. TpPEeThsi TOPIOBHMHA CIYXKHUT HI1 cOpoca M30BITOYHOTO [aBIICHHS
yepes KJallaH, Macca KOToporo He Oosiee 6 T. 3aTeM peakIMOHHBIN COCy/l TIOMEIIAIOT B TEPMOCTAT.

4.12.2.5. IlpuromHocTs mpubopa K padoTe MpOBEPSIOT 10 1oJeKaHy (YHCTOTOH He Menee 99,9 % ),
TEeMIepaTypHBIC MPeelbl KOTOPOTO paBHBL: HIDKHUH (79+5) °C, BepxHmii (119+5) C.

4.12.3. Ilposedenue ucnvimaruii

4.12.3.1. Ilpu BBIOpaHHON TemmIepaType HCIBITAaHUS PEAKLUHUOHHBIA COCYH C HCCIeayeMOoi
JKUJIKOCTBIO TEPMOCTAaTHPYIOT B TedeHHe 12—15 MUH U1 yCTAQHOBJICHHS TEPMOJIMHAMHYECKOTO
paBHOBeCHSI MEXKAY KAAKOW M mapoBoil (azamu. [Ipm 3TOM TemriepaTypsl )KHIKOW W mMapoBoil a3
JIOJDKHBI CTaOMITM3UPOBATRCS, @ X Pa3HOCTh He JTOJDKHA mpeBbimath 1 °C.

3a TeMneparypy UCIBITAHUS IPUHUMAIOT TEMIIEPATYPY XKHUIKOU (asbl.

4.12.3.2. IIpoBOAAT UCHBITAHUE HA BOCIIAMEHEHHE, BKIIIOUas ICTOUHHK 3a)KUraHus Ha | c.

4.12.3.3. Pe3ynbTarhl UCOBITAHUS Ha PACHPOCTPAHECHUE IJIAMEHH OLICHMBAIOT BHU3YalbHO WIIU C
MOMOUIBIO AATYHKA.

3a BOCIJIaMEHEHHE TPHHUMAIOT PACIpOCTpPaHEHHE IUITAMEHH 10 IapOBO3YIIHON CMecH OT
MCTOYHMKA 3)KUTAHHMS /10 BEPXHEH YacTH PeaklMOHHOTO COCY/Ia.

4.12.3.4. Ecnu npu nepBOM UCHBITAHUU HA BOCIUIAMEHEHHUE MOJYyYEH OTPULATENIbHBIN pe3yibTar,
TO CJEIyIOIee HMCHBITAHHE MPOBOIAT IPU TEMIeEpaType, yBeIHMYeHHOH He Oomnee yeM Ha 5°C mms
HIDKHETO TIpejielia 1 YMEHBIIEHHOW He Oosiee yeM Ha 5 °C i1t BEpXHEro npezera.

4.12.3.5. Ecnu ipu 1epBOM HCTIBITAHUH HA BOCIUIAMEHEHHUE ITOJTyYeH MOJIOKUTEIBHEBIN Pe3yibTar,
TO CIIELyIOlIee MCHBITAHNE MPOBOMAT IIPU TEMIIEpPAType, YMEHBIIEHHOW He MeHee 4eM Ha 5°C mis
HIDKHETO TIpeJieNia U YBeJIMYeHHON He MeHee ueM Ha 5 °C [uid BepxHero mpejena.

W3meHsiss TeMmeparypy HCCIeLyeMOM >KHIKOCTH, HaXOJT JBa TaKMX 3HAYCHUs] TEMIIEpaTypbl C
pasauiei He Oonee 2 °C, mpu OJHOM M3 KOTOPBIX NMPOMCXOAWT BOCIUIAMEHEHHE, a MpPU JPYroM —
OTKa3.

4.12.3.6. Ilocne kaxIOoro HCHBITAHUS Ha BOCIUIAMEHEHHE HE3aBHCHUMO OT €ro pe3yJbTaToB
PEaKIMOHHBIH COCYJ IpOAYBAaIOT BO3AYXOM, oOOecreuuBas KpaTHOCTb oOOMEHa BO3ayXa B
MTapOBO3/IYIIHOM ITPOCTPAHCTBE HE MEHEE TPEX.

4.12.3.7. Eciu uccnenyemMas >KUAKOCTh U3MEHSAET CBOM (PM3WYECKHE CBOWCTBA WM BHEIIHUH BHI,
TO TIOCJIE/IYFOIIME UCITBITAHUS HEOOXOJMMO MTPOBOANTH C HOBBIM 00Pa3LIOM.

4.12.4. Oyenka pe3ynomamos

4.12.4.1. 3a TemmepaTypHBI TIpefed pacIpOCTpaHCHHWS IUIAMEHH TPUHUMAIOT CpEIHEe
apu(MeTHIECKOe He MEHEE TPEX Iap ONpe/eICHNH Ha BOCIUNIAMEHEHUE M OTKa3, MOJyYeHHBIX Ha TPeX
00pasiax uccieayeMon KUIKOCTH.

4.12.4.2. CXO0AMMOCTh U BOCHPOU3BOAUMOCTh METOJIa IIPU JOBEPUTEIHHONU BEPOATHOCTH 95 % He



JIOJDKHBI ITPEBBILIATh 3HAYEHHH, YKa3aHHBIX B Ta0I1.9.

Tab6muma 9
Bemecrtso JlonmyckaeMmsle pacxoxaeHus, °C
CXOJIMMOCTh BOCIIPOM3BOAUMOCTD
XvMU4ecKknue OpraHMYecKie BEMIeCTBA H HEPTETIPOTYKTHI 7 15
TexHUYECKHE CMECH B PEaKIIMOHHBIE MACCHI 9 20

4.12.4.3. YcnoBus M pe3yibTaThl WCIBITAaHWH PETHCTPUPYIOT B IPOTOKOJE, (hopMa KOTOPOTO
NIPUBEJICHA B IPHIIOKEHHUH 1.

4.12.5. Tpebosanus 6ezonacnocmu

[TpubGop st ompeneneHuss TEMIEPATYPHBIX TIPENENIOB PacHpOCTPaHEHUS IUIAMEHH CleyeT
yCTaHaBJIMBAaTh B BHITSHKHOM IKady. Pabodee MecTo oneparopa JOIKHO YAOBICTBOPATH TPEOOBAHUSIM
anextpodesonacHoctr mo ['OCT 12.1.019 u canurapHO-TurneHndeckuM TtpedoBanusm 1mo ['OCT
12.1.005.

4.13. Metox SKCIEpUMEHTAIBHOTO OIpEeNIeHUs] TeMIepaTyphl TJIEHHs TBEPHAbIX BEIIECTB U
MaTepruaioB

Meton peanusyercss mpu Temmeparypax or 25 mo 600 °C W He TPUMEHHM [UIS HCIBITAHHS
METAITMYECKUX TTOPOILIKOB.

4.13.1. Annapamypa

Jnist onpenenenus TeMueparypsl TaeHus npumenstotT npudop OTII,. onucanuslii B 1. 4.7.1.

4.13.2. Iloozomoska K uCholmanusim

4.13.2.1. Ansa ucueitannii rotoBaT 10—15 00pa3moB ucciemyeMoro BemecTsa (MaTepruaia) Maccoit
(3,0£0,1) r. OOpa3ubl SUYEHCTHIX MATEPUATIOB TOJDKHBI UMETh LWJIMHIPUYECKYIO (OpMY JHAMETPOM
(45+1) mMMm; B 0Opa3ie JenaroT CKBO3HOE oTBepcTHE auaMeTpoM (20+1) MM co cMelIeHHeM OT LEHTpa
Ha (3,5+0,2) MM 117151 BBOZa TOPETIKH.

[IneHouHble W JTHCTOBBIE MaTepHaibl HAOWPAIOT B CTONKY auamerpoMm (45+1) MM, HakameiBas
CJIOM JIpYT Ha Jpyra A0 JOCTUKEHUS YKa3aHHOM MacChl.

4.13.2.2. Tlepen ucnplTaHreM 00pa3iibl KOHAUIMOHUPYIOT B COOTBETCTBHHU ¢ TpeboBanusiMu ['OCT
12423 wnm TeXHWYECKWX YCIOBUH Ha Marepuan. OOpasipl MOJDKHBI XapaKTEePHU30BaTh CPEIHUE
CBOMCTBA HICCIIEIyEMOT0 BellecTBa (MaTeprana).

4.13.2.3. B 3aBucuMocCTH OT 00beMa 00pasia ONpe/essioT ¢ IOMOIIBI0 a0JI0HOB U (DUKCHPYIOT
M0JIO’KEHNE KOHTEIHepa BHYTPH KaMephbl M PAacCTOSHUE MEXAY ra3oBOM IOPEIKOM M MOBEPXHOCTHIO
oOpasma.

4.13.2.4. T'a30ByI0 TOpENKY B JAHHOM METOJE HCIIONB3YIOT KaK MarucCTpalb ISl IPUHYIUTEIHHOM
nojayn Bo3dyxa Ha oOpasen. Jlms oaroro HeoOXOIUMO — BKIIOYHTH  MHKPOKOMIIPECCOD,
oGecreunBaromuii pacxos Bo3ayxa 0,7 I'MUH ' 1 MOJNHOCTBIO OTKPHITH BEHTHIb PACX0JIA BO3IYXa.

4.13.3. Ilposederue ucnvimaruil

4.13.3.1. HarpeBaioT peaknMOHHYIO KaMepy 0 TEeMIIepaTypbl Hadaja pa3joXKEeHHS HUCCIETyeMOTO
BemecTBa (Marepuana) wiu a0 300 °C.

4.13.3.2. VI3BnexaroT U3 peakMOHHOM KaMephl JepiKaTenb ¢ KoHTeiiHepoM. 3a Bpems He Oosee 15 ¢
MOMEIIA0T 00pa3ell B KOHTEHHEp W BBOAAT €r0 B DPEAKIHOHHYIO Kamepy. OMyCKaroT BHYTpPb
PEaKIMOHHOI KaMephl TOPEIKY.

4.13.3.3. Ecniu npu TeMneparype ucnbITaHus oOpasel Tieer (Habimogaercsi cBedenue) domuee S c,
TO WCHBITAHHE IPEKPallaloT, KOHTEHHEp HW3BJIEKAIOT M3 KaMepbl M OCBOOOXKAAIOT OT MPOJYKTOB
TieHns. Crenyiomee WCOBITAHUE C HOBBIM 00pas3loM MPOBOJIAT IIPH MEHBIICH TeMIeparype
(mamprmep, Ha 50 °C meHb1Ie).

Ecmu B Teuenne 20 mMuH oOpaseln He TIEET, HCIBITAHUE TPEKPalaloT U B MPOTOKOJIE OTMEUYAIOT
0TKa3. MeTonoM mocienoBaTeNIbHbIX MPHOIIKEHUI ONPEeNsioT MUHUMAJIBHYIO TeMIeparypy, MpH
KOTOpOH 3a BpeMs BBIACPKKM B meun He Ooinee 20 mMuH HaOmomaeTcs TICHHWE o0pasla, a IpH
temneparype Ha 10 °C MeHbIIIe TICHHE OTCYTCTBYET.

4.13.4. Oyenxa pesynromamos

4.13.4.1. 3a Temmeparypy TJCHUS NPUHHMAIOT cpeaHee apu(METHUECKOe 3HAUCHHE JBYX
TeMITepaTyp, oTInJaromuxcsi He 6onee yem Ha 10 °C, mpu o1HOM M3 KOTOPHIX HAOIIONAETCS TIICHHUE
Tpex o0pa3uoB, a IpU Apyrod — Tpu oTKaza. llomydeHHOe 3HAYEHHE TEMIEPATypbl OKPYIJIAIOT C
ToYHOCTBIO 110 5°C.

4.13.4.2. CXoauMOCTb METOAA MPHU JOBEPUTEIBHON BEpOSITHOCTU 95% HE MOJKHA MPEBBIIATH 7
°C.



4.13.4.3. Bocnpou3BOAMMOCTh METOAA NpU JOBEPUTEIHHOW BeposiTHOCTH 95 % He JoiKHA
npesbimats 20 °C.

4.13.4.4. YcioBust W pe3yibTaThl HCIBITAHUA PETHCTPUPYIOT B IPOTOKOINE, (opMa KOTOPOTO
MPUBE/ICHA B IPUIIOKEHHUH 1.

4.13.5. Tpebosanus 6ezonachocmu

[Tpubop ans onpeneseHus TeMIEpaTypbl TICHHS CIIEAYET YCTaHABIMBATH B BBITSDKHOM HIKady.
Pabouee mecTo omepaTropa AODKHO YHOBIETBOPATH TpeOoBaHMAM 3iekTpodezomacHoct o ['OCT
12.1.019 u carnTapHO-TUrHeHNYeckuM TpedboBanmsM mo 'OCT 12.1.005.

4.14. Metoa 5KCTIEpUMEHTAIILHOTO OIPEAETIEHUS KUCIOPOJHOTO UH/IEKCa TIaCTMAacC

Merto NPUMEHUM /s UCITBITAHUS TUIACTMAcC, B TOM YHMCIIE SUYEHCTHIX IIOTHOCTHIO He MeHee 100
KrM™ , @ TaK)Ke IJIaCTMACC B BHUJC IUICHOK U JIMCTOB TOJIIUHON He Oojee 10,5 MM, 3a UCKIIFOUEHHEM
MaTepHaJIOB ¢ OOJIBIION yCaAKON IPH BBICOKHX TEMIIEpaTypax.

Mero NpUMEHSIOT B CepTU(GUKALMOHHBIX U apOUTPaKHBIX LENSAX JJIsl CPABHUTEIBHOW OLEHKU
TOPIOYECTH TUIACTMACC B ONPE/ICIEHHBIX KOHTPOJINPYEMBIX YCIOBHUSX.

IIpn paspaboTke IUIACTMAcC IOHW)KEHHOW TOPIOYECTH JOIyCKAETCS HCIONb30BaTh METOJ
ompeneneHus kucmopogHoro uaaekca mo I'OCT 21793.

4.14.1. Annapamypa.

VYcraHoBKa Juisi OnpeseNeHus KUCIOPOAHOro MHAeKca (4epT. 15) Bkiodaer B cedst ciiemyromye

OJICMCHTHI.

%

| — BEeHTWJIb IPEIBAPUTEIEHON PETYIUPOBKH; 2 — BEHTHJIb TOYHOU PETYITHPOBKH;
3 — cMecuTenb; 4 — pacxoaoMep; S — peakIMoHHas Kamepa; 6 — Aepkatenb o0pasia;
7 — KHUCIIOpOAHBIN aHAJIU3ATOP

Yepr. 15

4.14.1.1. PeakunoHHas Kamepa, MPEACTABIIONAs COOOH TEPMOCTOWKYIO NIpPO3payvHyIo TpyoOy
BHYTPEHHUM JHaMeTpoM He MeHee 70 MM M BBICOTOM He MeHee 450 MM, yCTaHOBIIEHHAsI BEPTHKAIBHO
Ha OCHOBaHHH.

Ha nHO KaMepbl MOHTHPYIOT NIPUCIIOCOOJIEHHE [Tl PABHOMEPHOTO PACIIPEICNICHNs Fa30BOH CMECH,
COCTOSIIIIEE, HANpHUMEpP, W3 CTEKISHHBIX WM METAIMYECKUX MIAPUKOB JIHAMETPOM 3—5 MM,
MOMEIIEHHBIX cJI0eM BbIcOTOH §0—100 MM.

4.14.1.2. Jlepxatenp oOpa3na Juisl 3aKpeIUICHHS €r0 B BEPTUKAIBHOM IIOJIOXKEHHH B Tpyoe.
PexomeHtyeTcst MPUMEHSITh: ISl )KECTKUX 00pa3loB—MaJeHbKUE KIICIH, 3aKpeIUIIone oopaser Ha
paccTossHUM He MeHee 15 MM OT camoil HIDKHEH Topsiiei Touku oOpasna; s THOKHX 00pa3roB—
pamMKy, MapKHUpOBaHHYIO coryiacHo u. 4.14.2.3 (uept. 16).



Bce ACTalIn ACpKATEJIA HC HOJDKHBI MMETh OCTPBIX KPOMOK Jid JIY4YIIETO 00TEKaHMs Ta30BBLIM
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Yepr. 16

4.14.1.3. MeTtamuueckoe IPOBOJIOYHOE CUTO pa3zmepoM stuedku 1,0—1,6 MM, moMeleHHoe Hajg
MIapUKaMHK IJIs yJIaBIMBAHUS NMAJAI0MNX JaCTHII.

4.14.1.4. BannoHs! ¢ ra3000pa3HBIMU KHCIOPOAOM M a30TOM (YHCTOTa KOTOPBIX JOJDKHA OBITH HE
MeHee 98 % ) WK ¢ OYMIIIEHHBIM BO3IyXOM IIPH KOHIICHTpaluu kuciaopoaa 20,9 % o0.

Ecnu pe3ynbTaThl MCHBITAHUHA 3aBHCAT OT BIIAXHOCTH Ta30B, TO BJIAKHOCTh KAXKIOTO rasa He
nmoipkHa peBsimath 0,1 % macc.

4.14.1.5. Cuctema CMEUIMBAHHSA U PETYyJHMPOBKHM Ta30B Iepe]| MOCTYIUIEHHEM B PEAaKIHOHHYIO
Kamepy, MO3BOJISIONIAs U3MEHATh KOHLIEHTPAIMIO KHciiopoa ¢ maroM He 6omee 0,2 % 00.

4.14.1.6. CpenctBa m3MepeHHs M KOHTPOJIS KOHIICHTPAIIMHA KHCIOPOIa B Ta30BOM CMeECH C
norpenrHocTeio He 6oinee 0,5 % 06. ¥ perynnpoBKH KOHIEHTpanuu ¢ norpemHocTsio 0,1 % 06.

PexomeHyeTcsl IpUMEHSTh: UrojbYaThle KJIANaHbl HA JMHUSAX OTIEIBHBIX I'a30B U CMECH Ia30B:
NapaMarHUTHBIA ~ KUCJIOPOAHBIA — aHANM3aTOp Uil HENpEpbIBHOTO  0TOOpa mpoOBl  CMECH;
TpaJlyipOBaHHBIC PAaCX0J0MEpPHI (POTaMETPHI); TpaynpoBaHHbIE TradparMbl ¢ MAaHOMETPaMH.

4.14.1.7. WcTtouyHuK 3aXwWraHus (HampuMep, ropeilka C AUaMeTpOM HakoHe4HHKa (2+1) Mm),
obecrieunBaONMi Ha MponaHe BhICOTY miaMeHH (16+4) MM 1 CBOOOAHO BXOZSIIMK B KaMepy uepes
BEPXHHUI OTKPBITHIH KOHELL.

4.14.1.8. CexyHmoMep C MOTPeIIHOCTHIO U3MepeHus He Oonee 1 c.

4.14.1.9. TlpucnocobieHne I yoalIeHUs CaXkd, IbIMa M TeIJla, 00eCIIeYNBAOINIee JOCTATOYHOE
oTcachlBaHHe 0€3 U3MEHEHHUSI II0TOKa ra30B B KOJIOHKE WITH €€ TeMIIEPaTyphl.

4.14.1.10. IIpoBepKy NnpaBHIBHOCTH PabOTHl YCTaHOBKH KOHTPOJIUPYIOT KaXIble 6 MeC, a Takxke
MOCJIe JUIMTETbHOW €€ OCTaHOBKHM MM IIPU TIOJNyYCHHH COMHMTENBHBIX pe3yibTaToB. IlepeueHs
CTaHJAPTHBIX MaTEPUAJIOB LTSI TPOBEPKH YCTaHOBKH MpHBeeH B Tabm. 10.

Tabmauma 10

CrangapTHbI MaTepuan Kucnopoassrii nanekc B % 00. U1 BapraHTa 32)KUTaHHS

A b

[TonunponuneH Or 18,3 10 19,0 Or 17,7 no 18,2

MenamuH-(hopMaTbaerua
[MomumetnnmMeTakpuiat (TONIMHOMN 3 MM)
[MommMetnnmetakpunaT(TonmuHon 10 Mm)
®eHonpHas neHa (toamuHon 10,5 Mm)

I[IBX-mnenka Tonmuaoi 0,02 MM

4.14.2. Ilooecomoska obpazyos

4.14.2.1. [na wcmelTaHUS TPUMEHSIOT HEe MeHee 15 oOpasmoB. Pa3zmepsr 00pasiioB JOIDKHBI

COOTBETCTBOBATh yKa3aHHBIM B Ta0. 11.

» 41,0 » 43,6
» 17,3 » 18,1
» 17,9 » 19,0
» 39,1 » 40,7

» 39,6 » 42,5
» 17,2 » 18,0
»17,5» 18,5
» 39,6 » 40,9
»22,4» 23,6



Tabimma 11

Tun Pasmep obOpasma, MM Tun marepuaia
o0pasma Jnuna IIupuna Tonumna
1 4,00 £0,25 |Marepuaiisi, o0agaronye CTaOUILHOM
¢dopmoii

2 Ot 80 g0 150 10,0+0,5 10,0+£0,5 |fdeucrtrie MaTeprabl

w

J10 10,5 |JIucToBBIC M TUIEHOYHBIE MAaTEPHUAITBI

4 Ot 70 mo 150 6,5+0,5 3,00 £0,25 |Marepuansl, o0nagarorue CTaOMIILHOM
(opMoOii, WM JHCTOBBIE MaTepUAIBI IS
3JIEKTPOTEXHUYECKUX YCTPOUCTB

5 140,0 +0,5 52,0+0,5 Jo 10,5 |I'mOkue NHCTHI U IJICHKH
[Ipumeuanne. Pe3ynpTarhl, HOMydeHHBIC HA 00pa3lax pa3IMYHBIX pa3MEpOB, HECOTIOCTABUMEI.

4.14.2.2. Kpast 06pa3mioB TOKHEI OBIT TIaIKUMHU.

4.14.2.3. Ha oOpa3mpl HaHOCAT TOMEPEYHbIe JHHAN (METKH) Ha JIBE CMEXHBIE CTOpoHHI. [lepen
HUCIBITAHUEM METKHU JJOJI?)KHBI 6I:ITI) CyXHUMHU.

Ha o0pa3np! TvoB 1—4 HaHOCAT METKH Ha paccTostHuM 50 MM OT KOHI@ 00pasiia, BCTYArOLIEro
B KOHTAaKT ¢ MCTOYHHKOM 32)XHI'aHUs, B Cilydae Bapuanta A u Ha paccrosHuu 10 u 60 MM B cirydae
BapuaHTta b 3axuranus.

Jliist 0Opa3uoB THIAa 5 METKM HaHOCAT Ha JepkaTeib oOpasua (Miau/u Ha oOpasel) Ha PacCTOSHUM
20 1 100 MM OT BepXHero Kkpas.

4.14.2.4. B cnyyae aHM3OTPONHBIX MAaTEPUATIOB 3AMHUCBHIBAIOT PACIOJIIOKEHUE WU OPHUEHTALUIO
00pa3IoB B 3aBUCUMOCTH OT OCEH aHHU30TPOTIHH.

4.14.3. [Iposedenue ucnvimanuil

4.14.3.1. Ecnu Het Apyrux yKa3aHUid, 0Opa3ipl epes UCTIbITAaHNEM KOHANIMOHUPYIOT He MeHee 88
4 B cragaapTHoO# atMocdepe 23/50 mo TOCT 12423.

4.14.3.2. Bpems Mex1y U3rOTOBICHHEM HCCIIEIyeMOT0o MaTepraja M Ha4aJlOM MCIBITAaHHUS TOJKHO
OBbITh HE MeHee 72 u.

4.14.3.3. VcnblTanus npoBoAAT npu Temneparype (23 +2) °C.

4.14.3.4. B cnyyae HEOOXOIMMOCTH aImapaTypy KanuOpyroT cormacHo 1. 4.14.1.10.

4.14.3.5. HauanpHyr0 KOHIIEHTPAI[MIO KHCJIOPOJa BHIOMPAIOT HAa OCHOBE OMBITa paboTBl C
Mate€puajlaMu, aHaJOTMYHbBIMU HCCICAYEMOMY. B IMPOTUBHOM CJIydya€ OAWH U3 IMPUTOTOBJICHHBIX
00pasloB CXKHIalOT Ha BO3MyXe H HAONIOAAIOT 32 TOPEHHEM. YCTaHABJIMBAIOT HAYaIbHYIO
KOHIIEHTPALMIO KHciopoaa: okoso 18 % 00., ecimm obpasen roput ObIcTpo; okono 21 % 00., ecnu
o0pazer] ropuT MeIJIEHHO WM HEYCTOW4IHNBO; HE MeHee 25 % 00., ecnu oOpaser 3aTyxaer.

4.14.3.6. Ob6pasel 3aKpeIUIAIOT B BEPTHKAIHLHOM IOJIOKCHHUH B JIepXKaTele B LICHTPE KOJIOHKH TakK,
4yTOOBI BEpXHUWI Kpall oOpasla Haxoawics Ha paccrosHuM He MeHee 100 MM OT BepxHEro Kpas
KOJIOHKH.

4.14.3.7. Ilpubopsl U1t U3MEPEHUS JaBICHISI U Pacxoja ra3oB PeryJupyIOT TakK, YTOOBI Ta30BBIi
MOTOK B KOJIOHKE MpH Temreparype (23+2) °C ¢ 3agaHHON KOHIIEHTpaLueil KucIopoaa UMel CKOPOCTh
(40 10) Mmm-c™.

4.14.3.8. CucreMy npomyBarOT Ta30Boii cMechto He MeHee 30 ¢ mepen WCIBITAaHUEM U
MOJJICPKUBAIOT KOHLIEHTPAIMIO KUCJIOPOA IOCTOSIHHON /10 KOHIIA HCTIBITAaHHS.

4.14.3.9. 3axwuranue oO0pa3lOB IMPOBOAST B 3aBHCUMOCTH OT THUNA OOpa3loOB MO OJHOMY H3
CJICYIOIINX BAPHAHTOB.

BapuanTt A (s o6pasuoB tuna 1—4).

IToaBOIAT caMyr0 HW)KHIOK 4acTh IJIAMEHM TOPEIKU K BEPXHEH NOPU30HTAIbHON IOBEPXHOCTU
oOpasiia, MeIUIEHHO IepeMenias TaK, 4TOOBbl IUIaMs IIOKPHIBAJO €€ IIOJIHOCThIO M HE Kacaloch
BEPTHKAJIbHBIX IOBEPXHOCTEH MM rpaHeii oOpasma. JnuTensHOCTh BO3/ICHCTBYS IIaMeHH Ha o0pasen
cocraBisgeT 30 ¢ ¢ KOPOTKUMH TIepeprIBaMH depe3 Kaxkasie 5 ¢. OOpasell CUNTaloT BOCIUIAMECHEHHBIM,
€CIIH TI0CJIe OTBO/A TOPEIIKU Yepe3 S5 ¢ BCs €ro BEpXHsisl YaCTh TOPUT.

Bapuant B (u1st 006pa3mos tuma 5).

HaxJIOHSIOT M MOJIBOJAT TOPENKY TaK, Y4TOOBI BBICOKOTEMIIEpATypHas 30HA IIAMEHU IOKPBIIA
BEPXHIOIO0 U BEPTHKAJIbHBIC TOBEPXHOCTH 00pasiia Mo JUIMHE OKOJIOo 6 MM. JIMTeIbHOCTh BO3CHCTBHS
IUTaMeHu Ha oOpasen cocTtasisieT 30 ¢ ¢ KOPOTKMMH IepepbIBaMy 4epe3 KaKAble 5 ¢ WK 0 MOMEHTa,
KOTZIa TOPEHHE JIOXOANT JI0 BEPXHEH METKH Ha paMKe.



4.14.3.10. Tlocme BociutTaMeHEeHHs oOOpaslla BKJIIOYAIOT CEKyHIAOMEp U HaONImaloT 3a
pacnpocTpaHEeHHEM TOPEHUsL.

4.14.3.11. Ecnu TopeHHe TpeKpamaeTrcs W He BO30OHOBIAECTCA B TeUeHHE | C, TO, BBIKIIOYHB
CEKYH/IOMEp, OMNPEAENAIOT BPEMs TOPEHUS M H3MEPSIOT MAaKCUMAaJIbHYIO UIMHY CrOpPEBIICH YacTh
oOpasiia.

Ecnmu xoTst OBl OJIMH M3 yKa3aHHBIX IOKa3aTeled TopeHusi oOpasiia NpeBOCXOIUT IIPUBE/ICHHEIE B
Tabn. 12 KpuTepuy, TO pe3yibTaT MCHBITAHUS 3alMCHIBAIOT Kak X. B mpoTMBHOM ciydae pe3yibTaT
UCTIBITaHMS 3aMMCHIBAIOT Kak 0.

Tabmuma 12
Tun Bapuant Kpurepun
obpasua | 3axuranust | Bpems ropenust nocne 3akuranus, ¢ | Jlnuna cropesiueii yactu o6pasia, MM
1 A 180 50 oT BepxHero Topiia oopasia
2
3 180 50 HMXKe BepXHEH MeTKU
4
5 b 180 30 HIKe BepxHEH MEeTKH (Ha paMKe)

4.14.3.12. Tlo xoxy HUCHBITaHUS OTMEUAOT MPOLECCHL, COINPOBOXAAOLINE TOPEHHUE, TAKHE Kak,
HarpuMep, NaIeHUe YacTull, 00yTriIMBaHHEe, HEPABHOMEPHOE TOPEHUE, TICHHUE.

4.14.3.13. Tacar u BBIHUMAIOT 00pasell U3 peakMOHHONW KaMmepsl. [l MCHBITAaHHS CIEIyIOIEero
obpasia oxnaxaarT kamepy 110 (2342) °C uiu MOHTHPYIOT JPYTYIO, UMEIOLIYIO 3Ty TEMIIeparypy.

B ciydae He0OXOIMMOCTH OUYMINAIOT MMOBEPXHOCTU TOPEJIKM M KaMEphl, CUTO W MPHUCTIOCOOIeHNE
JUISl pPaBHOMEPHOT'O PACIpeIeNICHUs Ta30BOi CMeCH.

4.14.3.14. Ilpu ucnbITaHUK TOCIENyIoNIero o0pasia BEIOUPaOT KOHIIEHTPALMIO KUCIOPOAa TaKUM
00pa3oM, 9To:

YMEHBIIAIOT KOHIEHTPAINIO KUCIOPOAA, €CIN JUTS IPEeAbIAYIIero oopasna 3anucan X, HiH

YBEIMUYMBAIOT KOHIIEHTPANUIO KHCIO0PO/ia, ecitu 3amucad 0.

4.14.3.15. [lna ompenerneHuss NpeABapUTEIbHON KOHLEHTPAIMM KHCIOPOJa IOBTOPSIOT 3Tallbl,
yKkazaHHble B mil. 4.14.3.6—4.14.3.14, npou3BoiIbHO U3MEHSISI TPU 3TOM KOHIUEHTPALMIO KUCIOPOa A0
TIOJTYY€HHS MTapbl KOHLIECHTPAIMH, OTJIMYAIOIIUXCS APYT OT Apyra He 6osnee ueM Ha | % , mpu oHOH H3
KOTOPBIX MONy4YeH pe3yisTraT X. M3 3Tol mapsl BBIOMpPAIOT KOHIEHTPAIHIO, /Ui KOTOPOH IOIydYeH
pesynbtar 0.

[Ipumeuanus:

1. Heo6s3aTenbHO NOMy4UTh 3Ty Mapy KOHLEHTPAIUH B IBYX MOCIEI0BATENbHbBIX ONPEICTCHHAX.

2. KoHneHTpanus KUCIOpoAa, Uil KOTOpOoH 3amucad X, NOJDKHA HPEBBIIATh KOHLEHTPALUIO, A KOTOPOH
3amnucaH 0.

4.14.3.16. VcribIThIBaOT OOUH 0Opaser, MOBTOPSS ATaIlbl, yKazaHHbIC B mil. 4.14.3.6—4.14.3.13,
pu onpeiesieHHou 1o 1. 4.14.3.15 BenuyrHe KOHIIEHTPAIMY KUCIOPO/Ia U 3allUChIBAIOT PE3ysbTar.

4.1.4.3.17. 3artem, BbIOMpas W3MCHCHHS KOHICHTpalmi kuciopoxa (d), paBueie 0,2 % 00.,
WCTIBITHIBAIOT sl 00pa3LOB, MMOBTOPSISL TAlbl,. yKa3aHHBIC B mil. 4.14.3.6—4.14.3.14, no noxy4eHus
MIEPBOTO pe3ybTaTa, IPOTUBOIIOIOKHOTO MOTydYeHHOMY B 11. 4.14.3.16.

4.14.3.18. McnbIThIBAIOT ellie ueThipe oOpasia cornacHo mi. 4.14.3.6— 4.14.3.14, nonnepxuBas
npu 3toM d=0,2 % 00. W 3amuchIBas KOHIEHTPAIMM KHUCIOPOJAa W pe3yJbTaThl. 3aliChIBAIOT
KOHLICHTPAIMIO KUCIIopoAa aist mocieanero odpasna (Cy ) M BBIYHCISIIOT BEJIMYHHY KHCIOPOIHOTO
MHJIEKCA.

4.14 4. Oyenxa pe3ynromamos

4.14.4.1. Kucnoponusiii nanexc (K1) B % 06. Beraucisior o Gopmyse

KW = C,+ Kd, (10)
roe Cy, — KOHCYHOE 3HAYCHHWE KOHIICHTPAIlMM KHUCIOPOJa, ONPEACICHHOE COTJAcHO II.
4.14.3.18, okpyTIIeHHOE 0 IECATHYHOTO 3HaKa, % 00.;
d — pasHHMIA MEXAy 3HAUCHUSMH KOHIGHTpAIMH KUCIOPOJA, ONpPE/eTeHHAs COTIacHO

nm. 4.14.3.16—4.14.3.17, % 00.;
K — xo3¢pdunment, onpenensieMblid u3 Tabdia. 13 cormacuo . 4.14.4.2.



KucnopoaHslif HHAEKC OKPYTIISIOT J0 AECATHYHOTO 3HAKa B CTOPOHY YMEHBILICHHUS.

4.14.4.2. Kosdpdumment K u ero MaTeMaTHUYCCKUI 3HAK OINPENENAIOT M3 Tabn. 13 ciemyromum
obpaszoM: ecnu i ucbITyeMoro 1o 1. 4.14.3.16 obpasmna momyder oreet 0 u cormacHo 1. 4.14.3.17
MIPOTHBOMOJIOXKHBIN 0TBET OyAeT X, u3 rpadsr 2 Tadba. 13 BEIOUPAIOT CTPOKY, U KOTOPOH MOCIETHUE
YeThIpe CHMMBOJIA WJICHTHYHBI OTBeTaM, noiydeHHbIM 1o 1. 4.14.3.18. Koaddunuent K u ero 3Hax
OIIPEJICTISIIOT Ha MEPEeCeYeHUH JaHHOW CTPOKU M OHOHN 3 rpad 2—5, st KOTOPOH YKo cuMBoIoB 0
B CTPOKE a COOTBETCTBYET uMcay OTBeTOB 0, momydeHHbx mo mm. 4.14.3.16 u 4.14.3.17; eciu ans
ucnsiTyemoro 1o 1. 4.14.3.16 ob6pasia moiaydeH oTBeT X U coryiacHo 1. 4.14.3.17 mpoTHBOIIOIOKHBIN
otBet Oyner 0, u3 rpadsl 6 Tadbn. 13 BHIOMPAIOT CTPOKY, AJISi KOTOPOM MOCIHIEIHHE YEThIPE CHMBOJIA
WJICHTUYHBI OTBETaM, IMoiy4eHHbIM 1o 1. 4.14.3.18. Koaddunuent K onpenensror Ha nepecedeHUN
JAHHOM CTPOKM M OIHOM w3 rpad 2—S5, IIsi KOTOPOH YHCIO CHMBOJIOB X B CTPOKE O COOTBETCTBYET
YHCIy OTBETOB X, TOy4eHHBIX 1m0 . 4.14.3.16 n 4.14.3.17.

Tabmuma 13
OTBeTHI OCICSTHUX 5 3uaveHust K A5l IEPBbIX UCTIBITAHKUN 110
00pasIos 1o 1. m. 4.14.3.16 u4.14.3.17
4.14.3.18 ()0 00 000 0000
1 2 3 4 5 6
1. X0000 —0,55 —0,55 —0,55 —0,55 0XXXX
2. X000X —1,25 —1,25 —1,25 —1,25 0XXX0
3. X00X0 0,37 0,38 0,38 0,38 0XX0X
4. X00XX —0,17 —0,14 —a0,14 —a0,14 0XX00
5. X0X00 0,02 0,04 0,04 0,04 0X0XX
6. X0X0X —0,50 —0,46 —0,45 —0,45 0X0X0
7. X0XX0 1,17 1,24 1,25 1,25 0X00X
8. X0XXX 0,61 0,73 0,76 0,76 0X000
9. XX000 —0,30 —0,27 —0,26 —0,26 00XXX
10. XX00X —0,83 —0,76 —0,75 —0,75 00XX0
11. XX0X0 0,83 0,94 0,95 0,95 00X0X
12. XX0XX 0,30 0,46 0,50 0,50 00X00
13. XXX00 0,50 0,65 0,68 0,68 000XX
14. XXX0X —0,04 0,19 0,24 0,25 000X0
15.XXXX0 1,60 1,92 2,00 2,01 0000X
16. XXXXX 0,89 1,33 1,47 1,50 00000
©) X XX XXX XXXX  |OtBetsl ans
3nauenust [—K] g mepBbIX UCTBITaHUN 10 T 4.14.3.16 u|nmociaenHux 5
4.14.3.17 obpasioB 1o
m. 4.14.3.18

4.14.4.3. 3a pe3ynbpTaT UCIIBITAHNS IPUHUMAIOT 3HAYCHHUE KUCIOPOIHOTO MHJIEKCA, ONPEACICHHOTO
no 1. 4.14.4.1, ecu cTangapTHOE OTKIOHEHHE YIOBJIECTBOPSIET COOTHOIICHHUIO

AN

2/36<d<3/26

(11)

O — OIIEHKA CTaHAAPTHOTO OTKIOHEHUS KOHIICHTPAIIMH KUCIOPOAa, BEIUUCIIeMAas TS IOCIETHIX
IIECTH UCIIBITAaHUH 10 hopMyie

ENAS
G:{Z‘—( — ) } (12)

rme Vi—iocienoBaTebHble 3HAYEHHMsS KOHIIEHTPAIMA KHCIOPOa, TOJyYEHHBIE B TTOCIEIHUX
HIECTH UCIIBITAHUSAX,
n=>~0.
A
Ecnu ycrnosue HepaBeHctBa (11) He BhimonHsercs U d < —G , TO HOBTOPAIOT HCIIBITAHUS C



A
yBEIHMYEHHBIM 3HAueHHeM d J0 TeX IIop, TMoka He BeimonHurcs yciosue (11). Ecim d > EG , TO

MOBTOPSIOT UCTIBITAHUS C YMEHBIIICHHBIM 3HaUEHHEM d 10 TeX IOp, TIOKa He BRIMOIHUTCS ycioBue (11)
(ipu aTOM d He nomkHo ObITh Menee 0,2 % 006.).

4.14.4.4. CxoguMoCTb MeTOJa IPU JOBEPUTENBHOM BeposiTHOCTU 95 % He nomkHa mpeBbimuaTs 0,5
% 00.

4.14.4.5. Bocnpou3BOJUMOCTh METOJAa INpPH IOBEPUTENBbHONH BepoATHOCTH 95 % He nomkHa
npessiiath 1,4 % 006.

4.14.4.6. YcnoBust M pe3yJbTaThl UCIBITAHWI DPETUCTPUPYIOT B MPOTOKONE, (hopMa KOTOPOTO
NPUBEICHA B IPHIIOKEHHUH 1.

4.14.5. Tpebosanus 6esonacnocmu

YcTaHOBKY /711 ONPEAEICHHs KUCIOPOJAHOTO HHJIEKCa CIIelyeT MOMeNaTh B BBITSDKHOM MIKad) win
T10J] BBITSDKHON 30HT, 00€CIIeUNBAIONINHI yalleHHEe Ta3000pa3HbIX MPOYKTOB FOPEHUs 0€3 N3MEHEHHS
CKOPOCTH IIOTOKa B pPEaKIHOHHOM Kamepe. Pabodee MecTo omepaTopa JOJDKHO YIOBIETBOPSTH
caruTapHO-rurueandecknM tpedosaumsam mo ['OCT 12.1.005.

4.15. Meroa 5SKCIEpUMEHTAIBHOIO OIPEENICHNUs] CIOCOOHOCTH B3pPHIBATHCS M TOPETh IPH
B3aUMO/ICHCTBUH C BOOH, KHCIIOPOIOM BO3/lyXa U JIPyTUMH BelleCTBaMU

4.15.1. Annapamypa

Anmnapatypa, mpuMeHsAeMas AT ONpPEAETICHUs] CIIOCOOHOCTH BEIIECTB B3PBIBATHCA M TOPETH NPH
B3aUMOJICHCTBUM C BOJOH, KHUCIOPOAOM BO3JyXa W APYr C JPYroM BKJIIOYAaeT B celsi Cieayrolue
SJIEMEHTBHI.

4.15.1.1. TepmocTaT (SMEKTPHYECKHIl CYIIMIbHBIA mKkad) BMECTHMOCTBIO HE MeHee 2 IM° C
TEPMOPETYJIATOPOM, TO3BOJIIONIMM MOJJIEPKHUBATh IOCTOSHHYIO TeMIeparypy pabodell 30HBI B
muanaszone 25— 100 °C ¢ norperHocThIO He Oonee 1 °C.

4.15.1.2. TepMoaneKTprUUECKHE TIPe0Opa3oBaTeny CpeTHENHEPIIMOHHBIE.

4.15.1.3. PeakunoHHBIE COCYABI M3 KOPPO3MOHHOCTOWKOTO Marepuana (Hampumep, (pappopoBbie
TUTTH JuaMeTpoM 50 Mm).

4.15.2. [Iposedenue ucnvimanuii

4.15.2.1. YcTaHaBIMBAIOT COOTBETCTBUE UCCIIEAYEMBIX BELIECTB MACTIOPTHBIM IaHHBIM.

4.15.2.2. TlpenBapuTeibHBIC WCIBITAHHUS BEIISCTB HAa CIOCOOHOCTH B3PBIBATHCS M TOPETh IPHU
B3aUMOJAEHCTBUH APYT C APYrOM IPOBOAAT IyT€M KOHTAKTa KalliW, KPUCTAJUIMKA WM HEOOJBIIOTO
KOJIMYECTBA TIOPOIIKOOOPA3HOTO BEIIECTBA C TAKUM K€ KOJMUYECTBOM JIPYrOro BELIECTBA WM MoJaden
HECKOJIBKHX KaIleNlb OJHOTO BELIECTBA Ha H3GBITOYHOE KOTHYECTBO (10 | CM) IPyroro BellecTsa.

Ecnu mpu 3TOM NPOMCXOIWT 3HEPrHYHOE B3aMMOJCHUCTBHE (B3PHIB MJIM CaMOBOCIUIAMEHEHHE)
BEILECTB, TO TAKHE BEIECTBA SIBIISTIOTCS. HECOBMECTUMBIMH.

4.15.2.3. Ecnum mnpu KOHTaKkTe MajblX KOJUYECTB BEIIECTB HE MPOUCXOAUT AaKTHUBHOTO
B3aUMOJICHCTBUS, TO B TIOCICIYIOUIMX HCIBITAHUSAX HWCCICAYIOT JIByXKOMIOHEHTHBIE CMECH
HCIIBITYEMbIX BemecTs B cooTHomenuu 10:10, 2:18 1 18:2 cm’ (o6uimm o6beMom 20 cv’).

4.15.2.4. OO6pa3mpl HCCIEAYEMBIX BEMIECTB IIOMEIIAIOT B OTIENBHBIC PEaKIMOHHBIE COCYIHI,
YCTaHABIMBAIOT UX B TEPMOCTAT C 33JaHHOW TeMIepaTypoil UCHBITAHUS U BBIJCPKHUBAIOT B TCUCHHE
(40+10) MuH 10 BBIpAaBHMBaHHS TEMIIEpaTyp HCCIEIYEMbBIX BEIIECTB W paboueil 30HBI TepMocTaTa
(omieHMBaeTCS MO MOKA3aHHMAM TEPMODJIEKTPHUECKHUX MPeoOpa3oBaTeneii: ABa U3 KOTOPHIX HU3MEPSIOT
TEMIIEpaTypbl B LIEHTPE OOpa3OB HCCIEAYEMBIX BELIECTB, TPETHH — TeMIEpaTypy pabouei 30HEI
TEPMOCTATa).

4.15.2.5. 3a rTteMmmepaTypy HCHBITAaHMA IPUHUMAIOT IOKA3aHUS  TEPMODIEKTPUYECKOTIO
npeoOpa3oBaTeNsl, U3MEPSIONIETO TeMIIepaTypy pabodeii 30HbI TepMocTaTa.

4.15.2.6. Tlocrne BBIpaBHHBaHHUS TeMIepaTyp oOpas3noB U pabodell 30HBI TEpMOCTaTa, pa3HHIA
MEXIy KOTOPBIMH He IOJDKHa mpeBblmarh 3°C, CMENIMBAIOT HMCCIENyeMble BEIIeCTBA B OJHOM H3
PEaKIMOHHBIX COCYIOB.

4.15.2.7. VcribITaHue BEIIECTB HAa CIIOCOOHOCTDH B3PBIBATHCS U TOPETH MPH B3aUMOACUCTBUY JIPYT C
JpYTOM JUIMTCS HE MEHee 2 4.

4.15.2.8. JIna xaxaoil cMecH MPOBOJAT MO TPU MCIBITAaHUS MPU KaXJI0W U3 Temmnepatyp: 25, 50 u
100°C.

Temneparypa wWCHBITaHHS HE JMOJDKHA OBITH PaBHOW TeMIlepaType H3MEHEHHUsSI arperaTHOro
COCTOSIHHSI BEIL[ECTBA.

4.15.3. Oyenxa pezynomamos

4.15.3.1. Ecnu 3a BpeMs He MeHee 2 U TeMIepaTypa CMECH B Ka)KJJOM HCIIBITAHUM yBEITUUUTCS HE
6osiee yem Ha 5°C, TO BEIIECTBA CUNTAIOT COBMECTUMBIMHU C TOUKHU 3PEHHS MTOKapHOIl 0€3011acCHOCTH U
JIOIYCKAaeTCsl UX COBMECTHOE XPaHEHHE.



4.15.3.2. Ecnu temrepaTrypa CMECH TBEPIBIX BEIICCTB XOTs ObI B OJJHOM HCIBITAHHH YBEIUUYUTCS
6osiee uem Ha 5°C, TO JUI1 OKOHYATEIHEHOTO BBIBOJIA O COBMECTUMOCTH BEIIECTB ONPENEIISIOT YCIOBHS
TETIJIOBOTO CAMOBO3TOPaHMs TAHHOW CMECH.

B cmydae BbIIBICHHS CIIOCOOHOCTH JaHHOW CMECH K TEIJIOBOMY CAMOBO3TOPAaHHMIO CUHTAIOT
HEJIOMYCTHUMBIM COBMECTHOE XpaHEHHE HCCIIEAYEMbIX BEIIECTB.

4.15.3.3. YcnoBus M pe3yiabTaThl WCIBITAaHWH PETHCTPUPYIOT B IIPOTOKOJE, (hopmMa KOTOPOTO
NPUBEICHA B IPUIIOXKEHHUH 1.

4.15.4. Tpebosanus 6ezonacnocmu

B3anmopeiicTBue HEKOTOPBIX BEIIECTB MOXKET ObITh OYPHBIM MM Ja)Ke B3PHIBOOIIACHBIM, TOITOMY
TIPY TIPOBEACHHUH HUCITBITAHUI HEOOXOIUMO COOJIIOAATh 0COOYI0 OCTOPOKHOCTh U PYKOBOJICTBOBATHCS
COOTBETCTBYIOIIEH MOKYMCHTalMeH IO TEXHHKE OE30MacHOCTH, YTBEPXKICHHOW B yCTaHOBJICHHOM
TIOpsIZIKE.

TepMmocTaT ciemyeT ycTaHaBIMBaTh B BBITSDKHOM Ikady. PaGodee MecTo omepaTopa IODKHO
YIIOBJIETBOPSATH CAaHUTAPHO-TMIHeHnYeckuM TpedoBanusm o [OCT 12.1.005.

4.16 MeTox SKCTIEpUMEHTAIIBHOTO OTNIPE/EIICHUS] CKOPOCTH BBITOPAHUS KUAKOCTEH

Metox HEe TPUMEHUM ISl UCTIBITAHUS KUIKOCTEH ¢ KWHEMAaTHIeCKOH BSI3KOCTBIO OoJee 1,5-10"3 M
¢! mpu 20 °C, nmaBieHueM HachlmieHHoOro mapa oonee 19,9 xIla mpu 20 °C, a Taxke KHUIKOCTEH,
00pa3yroNIux Ha MOBEPXHOCTH IPH TOPEHUH TBEP/IbIC IPOAYKTHI PEAKIIUH.

4.16.1. Annapamypa

YcraHoBKa A7 onpeziesieHHs MacCOBOM CKOPOCTH BBITOpaHHUs KHUIKOCTel (4epT. 17) BKiIIOUaeT B
ceOs CIIEYIONIHE DIICMCHTHI.

5 6 7 8 4
%
~

HEN

1

]
o/ s s

1 — ocHOBaHme; 2 — OJOK TOpesoK; 3 — ropenka; 4 — ceT4aToe Orpa)KIeHHE;
5 — TENMIOU30IMPYIOIIUH IKPaH € MEPEABIKHBIMU IITOPKaMH; 6 — ypOBHEMED;
7 — 3ampaBOYHas €eMKOCTh; 8 — BEPXHsAA KpbIIIKa; 9 — BUHT; 10 — mTynep;
11, 18 — rubkwue nutanry; 12 — u3MepuTesnbHbIi 0510K; 13 — TpyOKa; 14 — cMOTpPOBOE OKHO;
15, 19 — crakansbl; 16 — Tpexxo10BoM KpaH; 17 — HUKHSIS KPBIIIKa

Yepr. 17

4.16.1.1. Ha6op ropernok BHyTperanM guamerpom 10,0, 15,0 | 18,007"%, 20,0071, 25,072 |
30,00, 40,007, 50,00""* , 60,0 mm, BEICOTO# (50,0£0,5) MM, TomuuHOM cTerku 0,5, MM,
BBIMTONTHEHHBIX U3 cTainu Mapku 12X 18HI9T mo 'OCT 5632.

4.16.1.2. brok TOpenoK, CiOyXamuil i 3aKpeIUICHUs TOpeJKd B pabodyeM TOJI0KEHHH, cOopa
MPOJIMTON )KUAKOCTU B CTaKaH M yCTAHOBKH CETYATOT'O OIPasKACHHS.

4.16.1.3. Ceruaroe orpaxaeaue BeicoToi (300£2) MM u quametpom (200 +2) MM, U3TOTOBICHHOE
W3 METAIDTMYECKON CeTKH ¢ pasmepoM staeek ot 0,25 mo 0,50 mm, mpemHasHaueHO U MCKIFOUYECHUS
BO3ﬂeﬁCTBHH IMOTOKOB BO3JyXa le/ITO‘-lHO-BblTH)KHOﬁ BCHTHUJIALIMU Ha MPOLECC T'OPCHUA.

4.16.1.4. 3anpaBo4yHasg €MKOCTb BbICOTOM 250 MM, BHYTPEHHUM AMaMETpPoM 45 MM, repMETUYHO
3aKpBITas TOPLEBBIMU KPHIIIKAMH, BBIIIOJIHEHA M3 HEP)KABEIOIIEH CTAIHM M CITY>KUT IS MOJICPKAHHS
MOCTOSIHHOTO YPOBHS HCCJIEyEMOW JKHJIKOCTH B TOpENKe. 3alloJHEHHE EMKOCTH >KHAKOCTBIO



MPOU3BOMAT 4Yepe3 OTBEpPCTHE B BEpXHEH KphIMIKe. 3amnpaBoyHas €MKOCTh COEIUHEHa C
W3MEPUTENBbHBIM OJIOKOM THOKMM HuIaHroMm. I[lo BMOHTHpOBaHHOW B BEpPXHIOIO KpBIIIKY TPyOKe B
3alpaBOYHYI0 E€MKOCTh IIOCTyMaeT BO3AyX u3 arMmoctepbl. KoHTpoms 3a paboTOW yCTaHOBKH
OCYIIECTBIIIIOT BU3yalbHO YEPe3 CMOTPOBOE OKHO IO MOCTYIUICHHIO ITy3BIPBKOB BO3lyXa B
3alpaBOYHYI0 EMKOCTb.

[Ipumeuanue. Jlomyckaercss B KauecTBE 3allpaBOUYHOM €MKOCTH IPUMEHATb CTEKJSIHHBIM COCYJ TaKHUX XKe
pa3MepoB.

4.16.1.5. JIBoitHOW TEIIOM3ONHPYIOMMHA 3KpaH BbicoToO 460 ™M, mmpuHOH 230 MM,
PacroIOKEHHBI MeXly OJIOKOM TOpEeJNOK M 3alpaBOYHONM E€MKOCThIO, CHAaOXXeH MepeIBUKHBIMU
IITOPKaMH, 3aKpHIBAIOLIIMMH OTBEPCTHE, 4Yepe3 KOTOpPOE NPOXOAMT COEAWHWUTENBHBIA IUIAHT OT
HIDKHEH KPBIIIKH 3alPaBOYHON EMKOCTH K TOPETIKE.

4.16.1.6. M3meputenpHbIA ONOK I HpeoOpa3oBaHUS HM3MEHEHHS [aBICHUS B BEpXHEH YacTH
3aMpaBOYHON E€MKOCTH, IPOMOPIMOHAIFHOIO MAacce BBITOPEBIIEH KHUIKOCTH, B 3IEKTPUUECKUN
CHrHaJ. 3aIich CUrHaja OCYIIECTBIIIOT 3JIEKTPOHHBIM MOTEHIMOMETPOM KJIacca TOYHOCTH HE HIXKE
0,5, mmpuHa AEarpaMMHOH JIEHTE — He MeHee 250 mM. M3MepuTensHbIi 6JI0K TOKeH (PUKCHPOBATh
notepro Macchl (2-10°— 1,5:10%) kr-c”! u umers rpajyupoBOYHbIA KO3(D(GUIMEHT TPU MAKCUMAIILHOM
4yBCTBUTEIHHOCTH HE HIKE 8,5 MM - I

4.16.1.7. YcTaHOBKY ClIeyeT CYHMTaTh IIOATOTOBIECHHOM K paboTe M COCTOSHUE IPOBEICHUS
WCTIBITaHWH YOBJICTBOPUTEIBHBIM, €CIIM TIOJYyYEHHOE 3HAYEHHE MAacCOBOM CKOPOCTH BBITOPAHHS
cragaptHoro BemecTBa stmnarerata ('OCT 22300) ma ropenke nuamerpoM 30 MM coOCTaBiseT
(296+25)-10* kr-m ¢

4.16.2. IIposedenue ucnvimarutl

4.16.2.1. YcTaHaBIMBAaIOT COOTBETCTBUE HCCIELYEMON >KUIAKOCTH NAcHOPTHBIM JaHHBIM. [lepexn
HAYaJIoM HMCITBITAaHHS KUIKOCTh JOJDKHA UMETh Temuepatypy (20 £3) °C.

4.16.2.2. TIpoBepsIOT TEPMETUUHOCTh YCTAHOBKHU, ISl YETO 3aMOJHSIOT 3alpaBOYHYI0 €MKOCTh H
COEIMHEHHYIO C HEH IOpeNKy JUCTHIUIMPOBAHHON BOJIOW, 3aKPHIBAIOT HAJIHBHOE OTBEPCTHE BUHTOM U
BKIIIOYAIOT HW3MEpHUTENbHYI0 cucTeMy. Ha nmarpamme moipkHa (DUKCHPOBAThCS TIpsiMast JIMHUS,
napajulelibHas ~ HalpaBJICHWIO  JBIDKEHHWS  JICHTBI  moTeHnuoMeTrpa. OTKIOHEHHE  KapeTKH
MOTEHIIMOMETpa OT 3TOM JMHUHU YKa3bIBaeT Ha HEJOCTAaTOYHYIO0 T€PMETHYHOCTh YCTAaHOBKU, KOTOPYIO
ClIeZyeT yCTPaHUTb.

4.16.2.3. B COOTBETCTBUM C MHCTPYKUMEH 1O OKCIUIyaTallud YCTAaHOBKH ONPEHEIISIOT
TPagyupOBOYHBIN KOXQQHUIMEHT R W3MEPUTENBHON CHCTEMBI, KOTOPBIA TPENCTAaBIsET COOOU
OTHOILICHHE OTKJIOHEHHs TOKa3aHHH H3MEPHUTEIHHOTO Mpubopa K COOTBETCTBYIOIIEH eMy INoTepe
Macchl JKUAKOCTH B TOPEJIKE.

4.16.2.4. 3anoiHSIOT 3alPaBOYHYI0 €MKOCTh HCCIEAYEMOW >XHIKOCTHIO M TIPOBEPSIOT padoTy
ycTaHoBKH 110 1. 4.16.2.2. Ecnu uccnemyemast KHUIKOCTh UMEET AaBJICHHE Mapa BBIMIE JOITyCTUMOTO,
HaOJII0Ial0TCsI SIBJICHUS, TOA00HBIE CITydato HapyIIeHUs] TepMETUYHOCTH 3aIlPaBOYHON €MKOCTH.

4.16.2.5. OmnpenensroT MacCOBYI0 CKOPOCTb BBITOpPaHMsSI JKUIKOCTH, JUIsI YEro COEIUHSIOT
3alpaBOYHYI0 EMKOCTh C TOPEJIKOH, YCTAaHOBHB YPOBEHB JKHJIKOCTH B TOpENKE Ha BHICOTE ee cpe3a. B
3aBHCHMOCTH OT MPHUHATOTO METOJA ONpeAeNieHHs CKOpocTH Bbiropanus (m. 4.17.2 wmm 4.17.3)
MIPOBOJIAT SKCIIEPUMEHTHI Ha OJJHOM TOpesiKe MM IMOCeIOBaTeIbHO Ha ropeikax pa3HOro JHaMeTpa.
3aXUraroT OKWAKOCTh B TOpEJIKE OTKPBITHIM IUIAMEHEM WJIM  3JIEKTPUYECKOHW  CIIUpAIIBIO.
Y CcTaHaBIMBAIOT CETYATOE OTPAXKICHUE U BKIIIOYAIOT PETUCTPUPYIOIIUHA IPpHOOP.

4.16.2.6. Eciin mpu pa3ropaHuy KHUJIKOCTh BCKUIIAET FITH, PACIIHPSACH, TIEpEINBaeTCA Yepe3 Kpait
TOPEeNKH, TO HEOOXOIUMO TPOU3BECTH IUIABHYIO KOPPEKTHPOBKY YPOBHS JKHUAKOCTH B TOpEIKE,
MOHM3MB €ro Ha MHHHUMAaJbHOE pPACCTOSHHE, IT03BOJIIONIEE YCTPAHWTh IIEPEUHCIICHHBIC BBIIIE
3¢ deKTHI.

4.16.2.7. B nporokosie UCTBITAaHUN (PUKCUPYIOT JAMUHAPHBIA WM MEPEXOAHBIH PEXKHUM TOPEHHS
xuaKocTH. JlaMuHapHOEe TOpeHHe OOBIYHO HAOIIOAaeTCss B ropelikax auameTpoM MeHee 20 MM U
XapaKTepu3yercst OTCYTCTBHEM KojieOaHWH M 3aKkpy4yMBaHMs IUIaMeHH. [lynbcupylomiee ropeHue
cllelyeT KBaTM(UIIMPOBaTh KaK IEPEXOTHOE.

4.16.2.8. VcnplTanne NpeKpamialoT IOCIe TOT0, KaK PEruCTpUpyIOmui mnpubop 3aduKCcHpyeT
MPSIMOJIMHCHHBIA yYacTOK JUIMHOW HE MeHee 1/3 UIMHBI Kbl TMMOKA3aHWA PETUCTPUPYOIIETO
npudopa.

4.16.2.9. IlpoBoasr elle ABa NapalieIbHbIX UCIBITAHUS Ha TOM K€ ropenke cornacHo nm. 4.16.2.4-
-4.16.2.8.

4.16.3. Oyenka pe3yromamos



4.16.3.1. MaccoBy[0 CKOPOCT BHITOPAHHS KAKIOTO MCIBITAHHS (71;) B KT * M~ * ¢ BBEIYUCISIOT IO
¢dopmyne
3
4-10° -w-Al (13
m =——
i 2
nd”-R-At
IJIe (® — CKOPOCTh IBMKEHHS IHArPAMMHOI JICHTBI, MM C
Al—Tmipoekuust PSIMOJTMHEHHOTO yJacTKa TMarpaMMbl Ha 0Ch a0CIIHCC, MM;
d—BHYTPEHHUH AUaMETpP TOPEJIKU, MM;
R — rpaayupoBouHblii KOSOOUIHEHT, MM * T
AT — mpoekuusi MPSIMOJMHEHHOrO ydYacTKa JudarpaMMbl Ha OCh OpAMHAT, MM. Bpruncienwus
MPOBOJAT C TOYHOCTBIO JI0 4-T0 3HAKa MOCIIE 3aMSTOM.

4.16.3.2. BbIYHCISIOT CpeiHee apu(METHYECKOE 3HAYCHHE CKOPOCTH BBITOpaHusi (771;) IO

pe3ysbTaTam, HOIyYeHHBIM TP UCTIBITAHUH UCCIIELyeMOH KHIKOCTH Ha TOPENKe JaHHOTO AHaMeTpa.

4.16.3.3. 3a CKOPOCTh BBITOPAHUS HCCIEITyEMOU XUAKOCTH MPHHUMAIOT CKOPOCTH BHITOPAHHS B
TypOyJIECHTHOM peKHMe, BEIUHCIsIeMYIo 1o popmyie (24).

4.16.3.4. CXxoauMOCTb METOAA MPU JOBEPUTEIBHON BEpOATHOCTH 95 % He moykHA mpeBblaTh 15
%

4.16.3.5. Bocnpou3BogMMOCTh METOJA NPH JOBEPUTEIBHOW BeposTHOCTH 95 % He momKHA
mpeBbImaTh 23 % .

4.16.3.6. YcnoBusi W pe3ynbTaThl UCIBITAHWH PETHCTPUPYIOT B IPOTOKOJE, (hopmMa KOTOPOTO
NPUBEICHA B IPUIIOKEHHUH 1.

4.16.4. Tpebosanus 6ezonacnocmu

YCTaHOBKY AJIsl ONpEIeNieHns] CKOPOCTH BBITOPaHMsI )KUAKOCTU CIEAyeT MOMENaTh B BBITSIKHOW
mkad. [Ipn paboTe C TOKCHMYHBIMH BeIIECTBaMH HEOOXOIUMO NPUMEHSTh COOTBETCTBYIOIUE
MHIMBHIyaJIbHBIE CPEACTBA 3aMTH. Pabodee MecTo omeparopa JOJHKHO yIOBIETBOPSTH TPEOOBAHMUSM
anekrpobesonacaocT mo ['OCT 12.1.019 u camurapHO-rUrneHndeckuM TtpedoBanmsm mo ['OCT
12.1.005.

4.17. Metonsl pacueTa CKOPOCTH BBITOPAHUS KUAKOCTEH

4.17.1. Eciim W3BECTHHI MapaMETPBI COCTOSHHUS HCCICTyeMOU KHUIKOCTH, BXOMAIINE B (POPMYITBI
(14) — (23), TO B 3aBUCHMOCTH OT MMEIOIINXCS JAHHBIX CKOPOCTH BEITOPAHUS (1) B IOOOM pexxume
TOPEHHsI MOYKHO BBIYHMCIIHUTH, HE POBOS DKCIIEPUMEHTAIbHBIX HCCIIEIOBaHUMH, 10 (hopMyIam:

Mp
m= Vi (14)
Mpv
m= 7 (15)
11,795Mv M ,.
m=———————, (16)
dT,
rme M —  ©e3pa3MepHas CKOPOCTh BBHITOPAHUS;
[ JAUHAMHUYCCKaAs BA3KOCTH MAPOB KUAKOCTH IIPU TEMIICPATYPEC KUIICHUS, H- C'M-z;
p — IJIOTHOCTD MAapOB JXUAKOCTU IPHU TEMIICPATYPEC KUIICHUS, KF'M-:;;
vV — KHHCEMAaTHU4eCKas BA3KOCTb IAPOB JKXHUAKOCTU IIPpU TEMICPATYPC KUIICHUS, Mz'C-]; cClin

BCJIIMYHWHA V HC U3BCCTHA, TO €€ BBIYHCIIAIOT 110 (bopMyne
1,5

T
-8
v=335-10"| —— (17)
M,
Mp —  MONeKyIApHAs Macca KHIKOCTH, KT - MOJIb
d — XapakTepHbIM pa3Mep 3epKana ropsmei >xuakoctu, M. Omnpenensercs Kak KOpeHb

KBaJpaTHBI M3 IUIONIA[M TIOBEPXHOCTH TOPEHMS; €CNIM IUIONAAb TOPEHUS HMeeT
(hopMy OKpY>KHOCTH, TO XapakTEepHBIH pa3mep paBeH ee nuamerpy. [Ipum pacuere
CKOPOCTH TYPOYJIEHTHOT'O TOPEHHUST MOKHO TPHHATH d= 10 M;
Ty — TeMmeparypa KumeHus xxuakocty, K.
[Topsinox pacuera cieqyrouui.
4.17.1.1. OmpenenstoT pexxuM ropeHus no BenuuuHe kputepus [Namunes Ga, BBIUUCISEMOrO IO
hopmymne



Ga = gd’ V?, (18)

2
rje g — yCKOpeHHe CBOOOIHOIO NaJeHus, M - C .
4.17.1.2. B 3aBUCUMOCTH OT peXHMa TOPESHUS BEIUUCISIIOT Oe3pa3MEpHYI0 CKOPOCTh BBITOpPaHUs M.
Jlnst nTaMUHApHOTO PeXKUMa FOPEHHSL:

Ga<3-10°; M =10,874B, (19)
Jl1s1 mepexoHOro pexxuMa ropeHust:
ccmm 3-10° < Ga <4,8-10°, 10 M = ABGa™"®, (20)

ecmn 4,8-10° < Ga <3-10"%,10 M =1,67-107 ABGa"*. (1)
st TypOyneHTHOTO pesKiMa rOpeHUst:

Ga>3-10"; M =0,1144BYGa (22)
2

b A=0,570+0.773s: s = 20"
Flp
M()— MOJICKYJIApHad Macca Kucjopoaa, Kr - MO.]'H)_I;
Ho — CTEXHOMETPUUECKHN KOI(PPHUIUEHT KUCIOPO/a B PEAKIMU TOPCHUSI;

nF—CTEXHOMETPUYECKUH KOI(D(DHULUEHT KUIAKOCTH B PEAKI[HH TOPSHUSI.

Ipumeuanwe. [pu Ga < 4,8-10° 11 apomarmueckux yrneBonoponoB A=1,45 mpu s < 0,9 u A=3,405—1,56
npu s > 0,9.

B — OespasMmepHBII TapamMeTp, XapaKTepU3YIOIMIMHA HHTEHCHBHOCTH  MAacCOIEepeHoca,
BBIYHCIIAEMBII 110 opmyIie

B (0,2320/r) —c(T, - 1T)
- H+ce(TK_T0)

rac Q — HU3LIasg TCII0Ta CropaHus KUJAKOCTHU, KI[)K . KI‘_I;

(23)

M n
0”0
7 = ———— — 0Oe3pa3MepHOe 3HAUCHHE MACChl KUCIOpOoJa, HEOOXOIMMOro Ui cropaHus 1 Kr
M .n,
KHUAKOCTH;

¢ — 1300apHas TEIUIOEMKOCTh NPOJYKTOB FOPEHUs! (IPUHUMAETCSl PABHOM TEIUIOEMKOCTH BO3yXa
c=1), xIx kr K

Ty — TemmepaTypa OKpYyKalollel cpepl, MpHHrMaeMas paBHoil 293 K;

H —TennoTa nmapoo6pa3zoBaHus KHAKOCTH IPH TeMIepaType KumeHus, KJk-Kr

C. — CpeaHsisl n300apHas TEMIOEMKOCTh KUJIKOCTH B UHTepBaie OT T 10 7.

4.17.2. Ecnu n3BeCTHBI KMHEMAaTHYeCKas BA3KOCTh Mapa MM MOJEKYJIsIpHas Macca U TeMIeparypa
KHUIICHUSI HCCIIEAYEeMOH JKHAKOCTH, TO CKOPOCTh TypOYJIEHTHOTO TOPCHHS BBIYHCISIOT C
HCTIOIb30BaHUEM SKCIIEPUMEHTANBHBIX TaHHBIX 10 hopMyIie

0,52
m=0,168m —-- (24)
Vo
rae m,; — OKCIEPUMEHTAJIbHOE 3HAYCHHE CKOPOCTH BBITOPAHUS B MEPEXOJHOM PEKHUME
TOpeHus, moxydeHHoe o nm. 4.16.2.5.—4.16.3.2, Kr-M'z-c'l;
d, — IuaMeTp TOpEJKHA, B KOTOPOW TIOJIY4YEHO 3HAYCHUE M, M. PeKOMEHIyeTCs

MCIOJIb30BaTh Tropenky auamerpoM 30 mm. Ecnu B ropenke nuamerpom 30 MM
HaOIIOMaeTCsl JIaMHUHAPHBIA pPEXHM TOPCHHUS, CIEAYeT TMPHMEHSATh TOPENKY
OonpIIero Tuamerpa.

OTHOCHUTENBHAS MOTPEUIHOCTh pacyeTa 1o ¢popmynam (16) u (24) ve npepbimaet 21 % .

4.17.3. Ecnu He W3BECTHBI KHWHEMaTHYecKas BSI3KOCTh MapoB WIM MOJIEKYJsIpHas Macca U
TeMIepaTypa KHUICHHS HCCIEeAyeMON J>KHUAKOCTH, TO OIIGHKY CKOPOCTH BBITOpaHUS MPOBOIAT B
CIIEIYIOMIeM MOPSAKE.

4.17.3.1. HaxoasT CKOpPOCTh BBITOpaHUsI XKHUJIKOCTH B Topenkax auamerpom 10, 15, 18, 20, 25 u 30
MM coryiacHo mi. 4.16.2.5—4.16.3.2. TloryueHHbBIC pe3yabTaThl 3aHOCAT B Ta0II. 14.

Tabmuma 14



Huametp CKOpOCTh BHITOpaHUS Pexxum ropenus g d} m.d.

ropenku d;, M m,, xr-u>c’ (BU3yasnbHOE i

-l
HaOoieHue) M-C KI'M -C

4.17.3.2. BpuuCIAIOT cpenHee apudMeTHdeckoe 3HaueHHe (md) N UIA BCeX HWCIBITAaHWH, B
KOTOPBIX Ha0JII0AJIOCh TAMUHAPHOE TOPEHHE.

HpI/IMe‘{aHI/Ie. OOBIYHO 3HAYCHHS midi , B YCJIOBHUAX JIaMUHApPHOI'O T'OpEHUSA OJIN3KH 10 3HAYEHHUIO HJIU
MOHOTOHHO y6I)IBaIOT C YBCIMYCHUEM JHUaMCTpa TOPCIIKHU. ﬂﬂﬂ NEPEXOAHOTO PEKUMa T'OPEHHS XapaKTEPHO

BO3pacTaHKHe 3HAYCHUI mid i

4.17.3.3. Pe3ynbTaTsl MCIBITAaHUNA, OTHOCSIIMECS K MEPEXOAHOMY PEXKHMYy TOPEHHS, 3aHOCAT B
. 3 2
tabu. 15 B Bupe Qynxumii X, =1g(gd; ), v, =lg(m,d;), x;, X,y,c Tounocrsio g0 4eTBEpTOrO

3HAKa MOCJe 3aIsTOM.

KonnuecTBo 3KCIIEPUMEHTANBHBIX TOYEK JIOJDKHO OBITh HE MEHEe TpeX, B IPOTHBHOM Cllydae
MPOBOJAT JOMOIHUTENbHBIE SKCIEPUMEHTHI corylacHo . 4.16.2.5—4.16.3.2 B ropenkax JuaMeTpoM
6ostee 30 MM.

Tabmuna 15

No H/H(,') X, zlg(gdl3) Vi zlg(ﬁdl) xiz X Vi

n n n n
2
Beruucnaror mo cromduam tabn. 15 ZX[, z Vi in, in Y;, ¥ CpelHUE 3HAYECHU:

i=1 i=1 i=1 i=l1
n n
X= le./n,y = Zyi/n
i=l1 i=1

TJIe 1 — YUCIIO0 SKCIIEPUMEHTATIBHBIX TOYEK, OTHOCSIIUXCS K IEPEXOJHOMY PEIKUMY TOPEHHSL.
4.17.3.4. BeraucnsroT nmapaMeTpsl ¢ u b mo gopmMynam:

n n
— 2 —
EDIEAEE) LAY
— i=1 i=1

a (25)

b i=1 i=l1 (26)

4.17.3.5. OnpesensioT KHHEMATHYECKYIO BA3KOCTh TIAPOB MCCIeayeMOil AKuakocTH (V) B M* - ¢! 1o
thopmymne
—4 )r— aqb |05
v=577-10"{(md),/10°]" | 27

CKOpPOCTh BBITOPAHUS BBIYHUCIISIIOT 10 popmyiie (24).

OTHOCHUTEBHAS MTOTPEHIHOCTh METO/1a OeHKH 110 1. 4.17.3.1— 4.17.3.5—mwne 6onee 30 % .

4.18. Metox 3KCIEPUMEHTAIBHOTO OIpeAeieHust KodduimenTa IpIM0o00pa3oBaHus TBEPIBIX
BEIIIECTB U MAaTEpPHAIOB

4.18.1. Annapamypa

VYcraHoBka Juis omnpexaeneHus kodh¢uunuenta npiMooOpazoBanus (uept. 18) Bkiouaer B cebds
CJIEYIOIIINE DIIEMEHTBL.
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1 — xamepa cropanusi; 2 — aepxkaTens 00pasia; 3 — OKHO U3 KBapLEBOIO CTEKIIA;
4, 7 — xyanassl IPOJYBKH; 5S— MPHEMHUK CBETa; 6 — KaMepa U3MEpEHUH;
8 — KBapIeBOE CTEKI0; 9 — MUCTOYHMK CBeTa; /) — mpepoXpaHuTeNIbHas MEMOpaHa;
11 — BeHTHIIATOP; /2 — HATIPABISAIONIMNA KO3BIPEK; /3 — 3amaibHasi TOpeIka;
14 — Bxyiagei; /5 — aneKTpoHarpeBaTebHasl TaHeIb

Yepr. 18

4.18.1.1. Kamepa cropanust BMeCTHMOCTBIO 3107 M®, BBIMONHEHHas M3 Hep)KABEIOMICH CTaIH.
BHyTpeHHs MOBEpXHOCTh KaMephl TEIIOU30IMPOBaHa aCOOCHIUTOBBIMH TNIUTAMHU TOMIUHON 20 MM
W TIOKpbITAa aIOMHHHEBOH (onbroi Ttommuuaoi 0,2 mMM. B kamepe cropaHusi ycTaHOBIICHBI
JJIEKTPOHATpeBaTebHAS MAHETb U JIepXKaTelb 00pas3na. DIeKTPOHArPeBATENBHYIO MAHETbh Pa3MepaMHu
(120x120) MM MOHTHPYIOT Ha BepXHEll CTeHKe Kamepsl IHojJ  yriaoM 45° K TOpU3OHTaNH.
OnekTpocnupals IMaHeNIW H3roTaBiuBaeTcs u3 npososiokn Mapku X20H80-H (I'OCT 12766.1)
nuametpom 0,8—1,0 mm.

Hepxarenp obpasma pasmepamu (100x100x20) MM KpemsiT Ha JABEpIe Kamepbl cropaHus. B
Jep)KaTesie yCTAaHOBJICH BKJIAABII M3 acOocmmmTa pasmepamu (92x92x20) MM, B IEHTpE KOTOPOTO
uMeeTcs yriryOiaeHue sl pa3MeIeH st JIOJOYKH ¢ 06pa3roM (yriayOsieHre BO BKIABIIIE JOKHO OBITh
TaKUM, 4YTOOBI ~ HarpeBaeMas MOBEPXHOCTh 00pa3lia HaxoAWwlIach Ha paccrosHuH 60 MM ,0T
3JIEKTPOHATPEBATEIHHON TAHEIN).

Han nmepxarenem oOpasiia yCTaHOBJICHA 3amajibHasl ra3oBas IOpenKa, MPEACTaBIISomas coOon
TpyOKy U3 Hep KaBeIOIIeH cTaly BHYTPEHHUM qraMeTpoM 1,5—2,0 M.

B kamepe cropaHust HMMeEIOTCS BepXHee M HIDKHee oTBepcTHs cedeHueM (30x160) wmwm,
COEIMHSAIOILUE €€ C KAaMEPOH U3MEPEHUM.

4.18.1.2. Kamepa usmepennii pazmepamu (800x800x800) MM, M3rOTOBJIEHHAs W3 HEpKaBeroIen
CTaJIM, UMEET B BEpXHEH CTEHKE OTBEPCTHS ISl BO3BPATHOTO KiIallaHa IPOJYBKH, HICTOYHUKA CBETa U
NIpeaoXpaHuTeNnbHON MeMOpaHbsl. Ha O0KOBOW CTEHKEe Kamephbl YCTAaHOBJIEH BEHTHIISITOP C YacTOTOM
BpallleHus 5 ¢’ Ha mepenmeii cTeHKe Kamepsl HMEETCS ABEPIIA C YIUIOTHEHUEM U3 MSTKON PE3HHBI IO
nepuMeTpy. B JHuMIIE Kamepbl JOMKHBI OBITH OTBEPCTHS JJIsl NPHEMHHKA CBETa W BO3BPATHOTO



KJIallaHa POy BKH.

4.18.1.3. ®oromerpuuecKkas CUCTEMA, COCTOSIAs U3 UCTOUYHUKA M IMPUEMHHKA CBeTa. McTouHHk
cBeTa (TENMUIT-HEOHOBBIN Jlazep MOIMHOCTBI0O 2—5 MBT) kpemsar Ha BepXHEH CTEHKE KaMepbl
H3MEpeHHH, IPHEMHUK cBeTa (GOTOaMO.) pacloyiokKeH B JHUIIE KaMepbl. MexXIy HCTOYHHKOM CBETAa
U KaMepoil u3MepeH yCTaHaBIMBAIOT 3alllUTHOE KBAapIIEBOE CTEKJIO, HAarpeBaeMoe JIEKTPOCTIHPAIIBIO
Jo temmneparypsl 120—140 °C.

doTomeTpruecKas cHcTeMa IO0JDKHA oOecrieunBaTh HM3MEpEHHE CBETOBOTO MOTOKa B pabodem
JMarna3oHe cBeTonpomyckanus ot 2 10 90 % c morpemHocTsio He 60iee 10 %.

4.18.2. Ilooecomosxa 0bpazyos

4.18.2.1. Ins ucnprtanuii rotoBar 10—15 o6pa3mnos uccinenyemoro Marepuana pasmepom (40x40)
MM U (akTHdeckoi TommHol, HO He Oomee 10 MM (s 0OpaslOB NEHOIUIACTOB JOITyCKAeTCs
TonuuHa 10 15 MMm). JlakokpacouHble M IICHOUHbIE TIOKPBITUS UCIIBITHIBAIOT HAHECEHHBIMU HA TY XK
OCHOBY, KOTOpasi NPHHATA B pealbHONW KOHCTPYKUMH. Ecny o0sacTh NPUMEHEHUS JIAKOB U KPacoK
HEHM3BECTHA, TO UX UCIIBITHIBAIOT HAHECECHHBIMHM Ha ATFOMUHHEBYIO (OJIBry TOMIUHON 0,2 MM.

4.18.2.2. IlogrotoBieHHBIE 00pa3IIbI TEPE]] HCIIBITAHISMH BBIIEPKUBAIOT IPH Temmepatype (20+2)
°C He MeHee 48 4y, 3areM B3BELIMBAIOT C TorpeuiHocthio He Oomee 0,01 r. OOpasnbl JOKHBI
XapaKTepHU30BaTh CPETHHE CBOMCTBA NCCIIEyEMOro MaTepHana.

4.18.2.3. TIpoBepky pexuMOB pabOTHI YCTAHOBKU MPOBOIAT C MOMOIIBIO CTAaHIAPTHOIO oOpasia,
OIICaHWE KOTOPOro mpuBeAeHo B mnpunoxkeHun 9. Ilpm 3ToM 3HaueHus KoddduumeHTa
JIMooOpazoBanust (D,, ) TOIKHO OBITH B IIpe/ienax:

peskuM TieHus (6e3 HHUIMUpPYIOIIero miamenn) D, =(360+20) M>kr™';

PEXHM ropenns (C MHULMUAPYIOMKM TiaMeHeM) D, = (120+8) M>kr .

4.18.3. Ilposedenue ucnvimaruii

4.18.3.1. UcnbiTanne 0o0pa3loB NMPOBOIAT B JBYX PEKHMax: B PEXHME TICHUS U B DPEXKUME
TOPEHHsI C UCIOJIb30BaHNUEM T'a30BOM rOpeNkH (JUIMHa TuiameHu ropenku 10—15 mm).

4.18.3.2. BrIrodaroT 3JCKTPONUTAHHE YCTAHOBKH B TaKOM PEKUME, YTOOBI INIOTHOCTH TEIIOBOTO
MOTOKa, MaJaloniero Ha oOpasem, cocTaBisuia 35 kBr-M2. KoHTpomupyIoT IUNIOTHOCTH MaIaroIiero
TEIJIOBOTO TIOTOKA C IOMOIIBIO TEIUIONpUEMHKKa THa ['opoHa ¢ morpemHocTeio He 6outee 8 %.

4.18.3.3. Bxmo4arT MCTOYHMK U MPUEMHHMK CBETAa. YCTAHABIMBAIOT HadalbHOE 3HAaUYCHUE
CBETOINPOIYCKaHMUs, COOTBETCTBYIOIIEE BEPXHEMY NPEEy H3MEPEHUH PETHCTPUPYIOLIETO PHOOpa U
npuHIMaeMomy 3a 100%.

4.18.3.4. T[loaroroBneHHbIN 0Opasel MOMEIIAIOT B JIOJOYKY U3 HepikaBewouel crani. OTKphIBatOT
JIBEpIy KaMephl cropanus 1 0e3 3a7ep>KKH yCTaHABIMBAIOT JIOJOUYKY ¢ 00paslioM B JiepiKaTellb, I0cie
Yero ABEpIly 3aKPhIBAIOT.

4.18.3.5. HcmelTanwe — TOpeKpamaT — OpH  AOCTIKCHHMH  MHHHMAQJIBHOTO  3HAYEHUS
CBETOINPOIYCKaHHUSI.

B cmyyae, korgja MHUHHMajbHOE 3HAYCHHUE CBETONPOITYCKAHMS BBIXOMUT 3a Ipeneisl paboyero
JMana3oHa WM HaXOJWTCSl BONM3M €ro IpaHMIl, JIOITyCKACTCS YMEHBIIATh JUIMHY IyTH JIyda CBETa
(paccrostHIIE MEXy HICTOYHHKOM U IPUEMHHUKOM CBETa) THO0 M3MEHATH pa3Mepsl oOpasiia.

[lpu wucnbITaHUSIX B pEXUME TIEHHs 00pa3lbl HE JOJDKHBI CaMOBOCIUIAMEHSThCsA. B cirydae
CaMOBOCILIAMEHEHHs 00pa3La MOC/IEYIONIHE HCIBITAHMS POBOIAT NP YMEHBIICHHOM Ha 5 KBT-M™
3HAYEHUH IUIOTHOCTH TEIUIOBOTO MOTOKA. [IMOTHOCTH TEMIOBOrO MOTOKA CHMXKAIOT JIO TEX IIOp, MOKa
HE MIPEKPATUTCSI CAMOBOCIUIAMEHEHHE 00pa31ia BO BPEMs HCIIBITAHMSL.

4.18.3.6. Ilo okOHYaHMM WCIIBITAHUS JIOJIOYKY C OCTaTKaMH O0Opa3lia BBIHUMAIOT M3 KaMepsbl
cropaHusi. YCTAHOBKY BEHTWJIMDPYIOT B TeUYe€HHE 3—5 MHH, HO HE MeHee, 4eM Tpedyercst uis
JOCTHKEHUS NCXOJHOTO 3HAUEHHS CBETOIIPOITYCKaHUS B KaMEpE N3MEPECHUIA.

HpI/IMe‘IaHI/Ie. B Cliy4a€, Korjaa HE€ JOCTUracCTCd HAa4daJIbHOC 3HAYCHHUC CBETOIPOINYCKaHUs, 3alllUTHLIC CTEKJIa
q)OTOMeTpH‘IeCKOfI CHUCTEMBI IIPOTHUPAIOT TAMIIOHOM U3 MSITKOH TKaHH, CJICTKa CMOY€HHBIM 3TUJIOBBIM CIITUPTOM.

4.18.3.7. B ka/10M peXMMe UCIIBITHIBAIOT 110 MATH 00pa3IoB.
4.18.4. Oyenka pesynvmamos
4.18.4.1. Kosddumment apivoodpasosanust (Dm) B MK BBIHCISIOT 110 (hOpMyIIE

T
D, = Lln 0 (28)
Lm Tmin

rae V- BMECTUMOCTh KaMepbl U3MEPEHUS, M
L - JuyiiHa myTH JTy4da CBETa B 3aJIIMJIICHHOM Cpejie, M;
m - Macca o0pasia, KT;



T, Tinin— COOTBETCTBEHHO 3HAYEHHS HAYAJILHOTO M KOHEYHOT'O CBETONPOIyCKaHusl, %.

JKN

1 — croiika; 2 — syekTpudecKkas paAuanroHHas MaHelb; 3 — paMKa Jep)kKareis o0pasia;
4 — BBITSDKHOM 30HT; 5 — 3anajnbHas ropeika

Yepr. 19

4.18.4.2. Ina KaXOOro peXMMa HCIBITaHUH .ONpenensaoT K0d()(UIIMeHT AbIMOOOPa30BaHMs Kak
cpenHee apu(pMETHUECKOE 10 PE3yJIbTaTaM ST UCIBITAHUM.

3a k03¢ GUIMEHT ABIMOOOPa30BaHUS UCCICIyEMOro MaTepuaia MPUHUMAIOT OOJbIliee 3HAYCHUC
ko3 punreHTa 1pIM000pa30BaHus, BEIYUCIEHHOE IS IBYX PEKUMOB HCTIBITAHHS.

4.18.4.3. CxomuMOCTh ¥ BOCIIPOM3BOIMMOCTh METOMA IIPH JOBEPHUTEINBHON BepOsATHOCTH 95 % He
JIOJIXKHA TpeBbImath 15 %.

4.18.4.4. YcnoBus M pe3yibTaThl WCIBITAaHWH PETHCTPUPYIOT B IPOTOKOJE, (hopMa KOTOPOTO
NPUBEICHA B IPHIIOKEHHUH 1.

4.18.5. Tpebosanus bezonacnocmu.

YcTaHOBKY Ui ompeneneHuss Kod(h(uUIMeHTa IbIMOOOpa3oBaHUs HEOOXOAMMO IOMEIIaTh B
BHITSDKHOW — mkad. PabGouee Mecro omepaTopa  JODKHO — YIOBIETBOPSTH — TpeOOBaHUSIM
anektpobesonacHoctr Mo 'OCT 12.1.019 u canurapHo-rurneHndeckuM TtpedoBanmusm 1o ['OCT
12.1.005.

4.19. MeTton 3KCIEpUMEHTAIEHOTO OTIPEIeNeHUs HHEKCa PaclpOCTPaHeHUS TIaMeHH

4.19.1. Annapamypa

YcraHOBKa JUIA ONpEAETICHHUsT WHIEKCAa PaclpoCTpaHeHMs miaMeHH (4uepT. 19) BriodaeT B ceOds
CJIETYFOIINE DIIEMEHTBI.

4.19.1.1. DnekTpuueckas paauallMOHHAs TaHENb, COCTOAIIAs M3 KePaMHUUECKOW IUTUTHI, B Ta3bl
KOTOpOW yJIOKEHBI crupanu u3 mnpososioku mapku X20H80-H. ITapamerps! cimpaneit (quamerp,
mar HaMOTKH, 3JEKTPHYECKOE CONMPOTHBIICHHE) NOJDKHBI OBITH TaKMMH, YTOOBI NPU PaBHOMEPHOM
pacmpeseneHny Crnupaneil 0 MOBEPXHOCTH KEPaMHUUYECKOH IUIMTBI CyMMapHas HoTpeOnsemast
MOIITHOCTh He mpeBbiana 8§ kBr. Kepamuueckas mianrta 3akperuieHa B TEMI0IEKTPOU30JIUPOBAaHHOM
KOpITyce, HMMEIOIEM OTBEpCTHSl [UIS KpEIUIEHHs K CTOHKe mHpudopa M KOJOAKY MOKIIOYEHHS
JJIEKTPUYECKOTO MUTAHUs. I yBEIMYEHUs] MOIIHOCTH WH(PAKPACHOTO M3ITYyYCHHS W YMCHBIICHUS
BJIMSTHYS TIOTOKOB BO3/1yXa Mepesl KepaMHUYECKOH IUINTOH yCTaHOBIICHA CETKa U3 XKAPOIPOIHON CTANH.

4.19.1.2. Jlepxarens oOpa3na, COCTOSINUA K3 MOJCTaBKM M PaMKU. PaMKy 3akpemsiior Ha
MOJICTaBKe TakK, YTOOBI IJIOCKOCTh 00pa3lia Marepuala, yCTaHOBJICHHOIO B Hel, ObUla HaKJIOHEHA 110/1
yriom 30° OT BEpTHKaIN B CTOPOHY paJnanioHHOM naHenu. Jlepkatens o0pasiia ycTaHaBIMBAIOT Tak,



4TOOBl PaccTOSIHUE OT Kpas oOpasla, OrpaHHueHHOTO PAaMKOM, /0 CETKH paJdallMOHHOM IaHeu
coctaBiano 70 M.

BokoBas TOBEpXHOCTh paMKH HMMEET KOHTPOJIBHBIE JeneHust depe3d Kaxable (30+1) wmwm,
MIPOHYMEPOBAHHBIE OT HYJIEBOTO 0 JIEBSITOTO.

4.19.1.3. BoimsokHoW 30HT pasmepamu (360x360x700) MM, yCTaHOBJIEHHBIH Haja JepareiieMm
o0pasia, CITyXHT U1 cOopa 1 yAaieHHs IPOLyKTOB TOPEHHS.

4.19.1.4. TepmoonnekTpudyeckuil mpeoOpa3oBaTens aAuaMeTpoM aiekTpomoB 0,5 MM mius 3amepa
TEMIIEpaTypbl MPOJIYKTOB FOPEHHS B LIGHTPE CEUCHHUS CY)KEHHOW YacTH BBITSDKHOTO 30HTA.

4.19.1.5. 3ananpHasg ropeika, YCTaHOBJIEHHAs IEpe] paJMallMOHHON MaHEeNbI0 TakUM 00pas3oMm,
YTOOBI PACCTOSIHWE OT TPYOKHM TOPENKH, HAXOMSIICHCS HAalpOTHB CEPeAMHBI HYJIEBOTO YYacTKa, /0
MMOBEPXHOCTH HCIBITEIBAEMOTO oOOpasna cocTaBmsuio (8+1) MM, a ocM HATH OTBEPCTHH OBUTH
OpPHEHTHPOBAHbI 10 HOPMAJHM K MOBEPXHOCTH oOpasua. /s craOwin3alvy 3amaibHOTrO IIaMEHH
ropesKa UMEeT OJTHOCIIOWHBIN YeX0J N3 METAJUINYECKON CETKH.

B monosxeHnn “KOHTPOIB” TOPEIKY BEIBOIAT 32 Kpail paMKH.

4.19.1.6. brok nuTaHMUA, COCTOALINHA M3 ABYX PETYISTOPOB HANPSHKEHUS C MAKCUMAJIBHBIM TOKOM
Harpy3ku He MeHee 20 A U perynupyeMbIM BBIXOAHBIM HanpsbkeHueM ot 0 1o 240 B.

4.19.1.7. CekyHaoMmep c MOTPENIIHOCTHIO H3MepeHust He Ooee 1 c.

4.19.2. Ilodzomoseka K UCHblManuam

4.19.2.1. Jlnst ucmeITaHWA TOTOBAT 5 00pasloB HccieqyeMoro martepuana mauuHON (320+2) mw,
mmpuHo# (140+2) MM, (akTHyecKoi TOMIUHOM, HO He Oosee 20 MM. OTaeN04YHbIe U OOJIMIIOBOYHBIC
MaTepHallbl, a TaKKe JAKOKPACOUYHBIEC M TUICHOUHBIC IMOKPBITHS UCIIBITHIBAIOT HAHECEHHBIMH Ha TY XK€
OCHOBY, KOTOpast PUHSTA B PEaTbHONH KOHCTPYKIIHH.

4.19.2.2. O6pa3ipl KOHIUIMOHUPYIOT B TaOOpaTOPHBIX ycinoBusax He MeHee 48 4. OHM IOJKHBI
XapaKTepu30BaTh CPEJHUE CBOMCTBA UCCIIEYyEMOro MaTepuaa.

4.19.2.3. PerynupyroT pacxoj rasa 4epe3 3alajbHYyIO0 Ta30BYI0 TOPEJIKY TakuM 00pa3oM, YTOOBI
BBICOTA SI3BIYKOB TIaMeHH cocTaBiisuia (11+2) mm. [locne dero 3amaibHYrO TOPENKY BHIKIIOYAOT U
MIEPEBOJIAT B TMOJIOKEHUE “KOHTPOIB .

4.19.2.4. YcraHaBIMBalOT Iepe/l pPaJMAlMOHHON MaHENbI0 B pabodee MOJOXKEHHE epiKaTelb
obpaslia ¢ 3aKperyieHHOH acOOIEMEHTHOW IUIMTOH, B IIEPBOM KOHTPOJIBHOM OTBEPCTHH KOTOPOH
HaXOJWUTCSl JATYHMK TEIIOBOTO MOTOKA.

4.19.2.5. HarpeBaloT pamualMOHHYIO NaHEdIb, oOecrmednBas IUIOTHOCTH TEIUIOBOTO IIOTOKA B
CTAMOHAPHOM PEXHME IS HepBOH KOHTpONbHOH Touku (32 +3) kBr-M”. IIIOTHOCTH TEIIOBOrO
MOTOKa KOHTPOJMPYIOT JaTYMKOM THIa ['op/ioHa ¢ morpenrHoctsio He Oosee £8 %.

HpI/IMe'-IaHI/Ie. C‘{I/ITaIOT, 4YTO paaualiMoOHHas I1aHCJIb BbINLIA Ha CTaL[I/IOHapHI:Iﬁ PEXUM, €CJIIK IOKa3aHUsl
JaTyruKa TCIUIOBOI'O IIOTOKA JOCTUTA0T 3aJaHHOW BEJIMYMHBI M OCTAIOTCS HEU3MCHHBIMU B TeUeHHUE 15 MUH.

4.19.2.6. IlepecraHOBKOI JaT4YHMKa B CIEAYIOIINE KOHTPOJIbHBIE OTBEPCTHS aCOOIIEMEHTHOMN IUTUTHI
PETUCTPUPYIOT NMPOQUIIb MMaJaI0IIEro TEIUIOBOTO IMOTOKA BJIOJb IMOBEPXHOCTH oOpasna. Bo Bropoii u
TpeThei ToUKaxX OH JI0JDKEH ObITh paBeH cooTBercTBeHHO (20 £3) 1 (12,0£1,5) kBT-M™

4.19.2.7. Tlo OKOHYaHHUHU 3aMEPOB YPOBHEH TEIUIOBBIX IMOTOKOB JATYMK CHUMAIOT M MPHCTYMAIOT K
OIIPEJIETICHUIO TEIUIOBOTO Kod(¢HIMeHTa YCTaHOBKU ([3), XapaKTepu3yIOLIero KOJMYECTBO TEIlIa,
MOABOIMMOIO K IOBEPXHOCTH 00pasla B CIWHHIYy BPEMEHH M HEOOXOAUMOTO JUIS HOBBIILICHUS
TeMIepaTypsl IBIMOBBIX ra3oB Ha 1 °C. [lng storo mepen acOOLEMEHTHOH IUIMTON yCTaHaBIMBAIOT
IENEBYI0 KaJHMOpOBOYHYIO Ta30BYI0 ropenky. [lepeBonmsT B pabouee MOJONKEHHE W BKIFOYAIOT
3aMaJIbHyI0 Ta30BYIO TOPEIKY, PErucTpHpys depe3 15 MHH ropeHust temmeparypy (f) B BBITSDKHOM
30HTE. 3aTE€M 3aXKHTalOT LICNICBYI0 KaJMOPOBOYHYIO TOPENKY, PEryiIHupys Mojady rasa ¢ pacxoloM
(0,030+0,001) 1-c”' Uepes 10 MUH ropeHus peruCTPHPYIOT TeMIIEPaTypy (#;) B BHITSKHOM 30HTE.

TermnoBoit koadduIeHT ycTaHoBKH ([3) BRIYHUCISIOT 10 hopMyie

p=—12 29)
L =1

Il ¢ — yAenbHas TEIIoTa Cropanus rasa, Kk

O — pacxo]1 ra3a 3anaabHO FOPEIIKH, J1-C .

B kauectBe TeruoBoro koadduiMeHTa YCTaHOBKM TNPHUHUMAIOT cpeaHee apudmerndeckoe
PE3YNBTATOB MSATH KAITUOPOBOYHBIX UCIIBITAHUH.

4.19.2.8. TIpoBepKy pe:KUMOB pabOTH YCTAHOBKH MPOBOJSAT C MOMOIIBI0 CTaHAAPTHOrO 00pasma,



OnucaHue KOTOPOro MpuBeaeHo B npunoxenun 10. MHaekc pacnpocTpaHeHHs MJIaMEHU CTaHAApTHOTO
o0pasia jgomkeH ObITh 18,4+£1,5.

4.19.3. IIposederue ucnvimarutl

4.19.3.1. [lepen mpoBeACHNEM KaXIOTO UCIBITAHNUS KOHTPOIUPYIOT IDIOTHOCTH TEIIOBOTO MTOTOKA
B IIEpBOM KOHTPOJBHOMN Touke 1o mi. 4.19.2.3—4.19.2.5.

4.19.3.2. [loaroroBneHHBIN K UCHBITAHUAM 00pa3el] MaTepualla yCTaHABIMBAIOT B JIepXKaTellb U Ha
TTOBEPXHOCTH 00pa3iia HAaHOCAT PUCKH ¢ mraroM (30+ 1) mm.

[Mpumeuanne. Marepuansl TOMIUHON MeHee 10 MM UCHBITBIBAIOT C IMOJUIOKKOW M3 acOOIEMEHTHOW IIIHTHI
pasmepamu (320x140x10) mm.

4.19.3.3. 3aXuTarT 3analbHy0 TOPEIKy U IepEeBOIAT €€ B pabodee MOJI0KCHHUE.

4.19.3.4. 3ameHsar0T Aepxkarens oOpas3ia, WCHOIB3YEeMBIH Ui KOHTPOJS TEIIOBBIX HMOTOKOB, Ha
JiepKaTesb ¢ UCCaeIyeMbIM 00pa3IiioM 3a BpeMs He 6osee 30 c.

4.19.3.5. HUcneltaHue pauTcs 1O MOMEHTa NpPEKpallleHHs paclpoCTpPaHEHHs IUIAMEHU IO
MOBEPXHOCTH 0Opa3na. B mponecce UCIIBITAHUS ONPENEISIOT:

BpeMs OT Hayaja MCIBITAHUS 1O MOMEHTA MPOXOXKAEHHsT (PPOHTOM IUIaMEHH HYJIEBOH OTMETKH T,
¢

BpeMsi POXOXKACHUsI HPOHTOM ILUIAMEHH i-T0 y4yacTKa moBepxHocTu obpasua (i = 1,2, ... 9) 1, c;

paccTosiHue [, Ha KOTOpOE pacrpocTpaHmiics GPOHT IIIaMEHH, MM;

MaKCHMaJIbHYIO TEMIIEPATYPY JBIMOBBIX T'a30B fy,y, °C;

BpeMs OT Hayasla UCIBITAHHS 10 JOCTHKEHUS] MAKCUMAJIbHON TEMIEPATYPBI Tpay, C.

4.19.4. Oyenxa pesynromamos

4.19.4.1. [Ins xaxxgoro o0pasia BEIYUCISIIOT HHJEKC pacnpocTpanenus wiamenu (1) mo gpopmye

0,5
(=8, e o +o,2zzi (30)

Ty i-1 T;

rae 0,0115 — pasmepHsiit ko3pduuuent, Br';
0,2 — pa3MepHbIi Kod(hHUIHEHT, ¢-MM .

Cpennee apudmeTniyeckoe 3HAUCHHUE WHAEKCA 5 HCIBITAHHBIX 00pa3loB MPUHUMAIOT 332 MHICKC
pacnpocTpaHeHHs [UIaMEHH UCCIIeAyeMOro MaTepuana.

4.19.4.2. CxonuMoCTh U BOCHPOU3BOJUMOCTh METOJA MPHU JOBEPUTEIbHOI BeposaTHOCTH 95 % He
JOJDKHA TIpeBBIMATh 25 %.

4.19.4.3. YcmoBust M pe3yibTaThl HCIBITAHUHA PETHCTPUPYIOT B MPOTOKOJE, (opMa KOTOPOTO
MIpUBEJICHA B TIPMIIOXKEHUH 1.

4.19.5. Tpebosanus 6ezonacnocmu

Bo BpeMst HCHBITaHUH MaTepUaioB ¥ TAPUPOBKU YCTAHOBKH CIIEAYET BKJIIOYATH MPUHYANUTEIBHYIO
BEHTIIAINIO TIOMEIICHHUS, IIPH 3TOM CKOPOCTh BO3AYIIHOTO IOTOKAa HE AODKHA ObITh Goiee 0,35 M-
c~'. Pabouee MecTO omepaTopa IOIDKHO YIOBIETBOPATH TPEGOBAHMAM 3IEKTPOOE3OMACHOCTH IO
I'OCT 12.1.019 u canutapHo-rurueHndeckum tpedoBanusm o FOCT 12.1.005.

4.20. Meroz 3KCHEPHMEHTAIBHOTO OIPEACTICHUs TTOKa3aTessi TOKCHYHOCTH MPOJIYKTOB TOPEHUS
MOJMMEPHBIX MaTEPHAIIOB

4.20.1. Annapamypa

VYcraHoBKa /IS ONpeesieHns TIoKa3aTenss TOKCHYHOCTH (depT. 20) BKIIIOYaeT B cebs ciieyromye
JJIEMEHTBHI.
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1 — kamMepa cropanust; 2 — JepkaTenb o0pasia; 3 — 3JIeKTpOHArpeBaTeNbHbIA U3ITyYaTelb;
4 — 3acIoHKW; J, 8 — mepexoHbIe pyKaBa; 6 — CTallMOHAPHAS CEKIHS SKCIIO3UIIMOHHOMN
KaMepbl; 7 — JIBepla IpeaKaMepsl; 8§ — IMOABIKHAS CEKITHS SKCITO3UIIMOHHON KaMepHl;

9, 15 — mryuepsl; 10 — tepmometp; 11 — keTka A5t HOIOTBITHBIX )KUBOTHBIX;
12 — npenxamepa; /3 — npegoxpaHuTensHas MeMOpana; /4 — BeHTHISITOp; /6 — pe3nHoBas
NpokJaaka; 17 — kjanad npoyBKU

Yepr. 20

4.20.1.1. Kamepa cropanms BMECTHMOCTBIO 3-107 M’, COeIMHEHHAsS ¢ SKCIIO3HIHOHHON KaMepoii
MIEPEeXOAHBIMA PYKaBaMH, BBITIOJHEHA W3 JIMCTOBOW HepikaBeromeid cramu TommuHOU (2,0+0,1) mm.
BHyTpeHHSIA TOBEPXHOCTh KaMEPHI CTOPaHUs N30JIMPOBaHA ACOOIIEMEHTHBIMH IIJIMTAMH TOJIIIUHOH 20
MM. B KkaMmepe yCTaHOBJEH SKpaHUPOBAHHBIA 3JIEKTPOHArpeBaTEIbHBIN H3JIy4aTellb pa3MepaMu
(120x120) MM u nepxartens obpasia pazmepamu (120x120x25) mm. M3mygarens mpencTaBiseT coooit
HarpeBaTeIbHYIO CIHMpPalb, PA3MEIICHHYIO B TpyOKaxX W3 KBApIEBOTO CTEKJIA M PACIIONOKEHHYIO IIepes
CTaJIbHBIM TOJIMPOBAHHBIM OTpaXKaTeJeM C BOASHBIM oxjnaxaeHueM. OH 3aKpeIuieH Ha BepXHell cTeHKe
Kamepsl moj yrioM 45° k ropusonTanu. Crupans u3nyuarens compotusieHueM (22,0+0,1) Om
usroroneHa w3 mpoBomokn Mapku X20H80-H (I'OCT 12766.1) mmamerpom (0,94+0,1) mm.
OJNeKTpONUTaHUE M3IydaTenss pPEryJupyloT C MOMOIIbI0 TpaHCchOpMaTopa M KOHTPOIUPYIOT MO
MOKa3aHMUAM BOJIBTMETpa ¢ IOrpeIHOCThI0 He 6oree 0,5 B.

Jlepxatenp oOpasia BBINOJIHEH B BHJIE METAUIMYECKOM paMKH, B KOTOPOH 3aKperuieH
acOoneMeHTHBIH monnoH. [lommoH mmeer yrryOieHWe Ui pasMelleHHs BKIaplmia ¢ 00pasom
marepuana. HarpeBaemasi HOBEpXHOCTh 00pa3na 1 MOBEPXHOCTD IEKTPOHATrPEBATEIBHOTO U3ITydaTess
HapaieNIbHbI, PACCTOSHUE MEXy HUMH paBHO 60 MM.

Ha 60KoBO# cTeHKE KaMepbl CrOpaHHs UMEETCS OKHO M3 KBaplIEBOTO CTEKINa JUIs HaOMIOJCHUs 3a



00pa3IoM MPH UCIBITAHUSIX.

Ha BbIxome u3 KaMmepbl CropaHusl pa3MELICHbl 3aCIOHKM BEPXHETO0 U HUXKHEIO IEPEXOHBIX
pykaBoB. JlnuHa BepxHero pykaBa 250 MM, HumxkHero — 180 MM, MPOXOIHBIE CEYEHHS] PYKABOB
cootBeTcTBeHHO (160x40) MM u (160x30) MM. BHyTpeHHSISI HOBEPXHOCTh BEPXHET0O IMEPEXOIHOTO
pyKaBa Takke 00JIMII0BaHa acOOIEMEHTHBIMH TJIUTAMH.

4.20.1.2. DKcno3WIMOHHAS KaMepa, COCTOSINAs W3 CTAllMOHApHOW W TMONBWXHOHN cekmmid. [lo
MEPUMETPY CTallMOHAPHOM CEKIMH HMEETCs Ma3 s HaJyBHOM PE3MHOBOI NPOKIAIKH C pabodunm
naBieHueM He MeHee 6 MIla. B BepxHelt yacTu KaMepbl HaXOUTCS YETHIPEXJIOMACTHBINA BEHTUIATOP
nepeMelniBanus 1uamMetpoM 150 MM ¢ uacToToli Bpamenus 5 ¢'. Ha GOKOBOM CTEHKe yCTaHOBICH
KJamaH TpoayBKH. Ha TopueBoW CTEHKE NOABMXKHOW CEKIMM 3aKpEIUICHBl IpPeTOXpaHUTEIbHAS
MeMOpaHa, NpeaKaMepa, MTYNephl AT HOAKIYEHNS Ta30aHATN3aTOPOB, TEPMOMETP IS U3MEPEHMS
TeMIepaTypbl B HIDKHEH wacTu kamepbl. IlepeMerieHue MOIBMKHOM CEKIMM MO3BOJSIET H3MEHATH
00BEM PKCIIO3UIIMOHHOM KaMepb! oT 0,1 10 0,2 M.

4.20.1.3. Ipeaxamepa oobemom 0,015 M, 060pyI0BaHHAS HAPYKHON M BHYTPEHHEH JBEpLAMH 1
CMOTPOBBIM OKHOM.

4.20.1.4. Bopooxnaxnaemblii gatuuk tuna I'oppona @OA-013 u peructpupyromumii mpudop Tumna
A 565—001—06 ¢ nuanazonom u3mepenuil ot 0 o 100 MB 1y KOHTPOJIA MIOTHOCTH TEILUIOBOTO
roroka. [TorpenrHocts N3MepeHHs TNIOTHOCTH TEIUIOBOTO MOTOKA HE 0JDKHA OBITH Oosee +8 %.

4.20.1.5. [Ins HenpepbIBHOTO KOHTPOJIS COCTaBa Ta30BO3AYIIHON Cpebl B SKCIIO3UIIOHHON KaMepe
HCTIONB3YIOT razoaHanu3aropsl okcuaa yriaepona (F'MAM-5M ¢ nuanasonoM usmepenuit ot 0 1o 1 %,
JOIYCTUMOH MOTpemHocThi0 +£2%), muokcuaa yriepona (IMAM-5M ¢ auanasoHoMm n3Mepenuit ot 0
10 5 %, DOmycTUMON  TToTpermrHOCThIo +2 %) u kucnopona (MH 5130—1 ¢ quama3zoHOM H3MepeHHH
ot 0 10 21 %, nomycTuMo MOTpemHOCTRIO £2 %).

4.20.1.6. Tepmomerp JabopaTopHbIil Jt000Or0 THNA ¢ AuanazoHoM uamepenuit ot 0 go 100°C, c
norpemrHocToio He 6oiee 1 °C.

4.20.2. Ilooecomoska K ucnvlmanusim

4.20.2.1. Tlpn Hamagke YCTAaHOBKH CIIEAYET ONPEACIHTh HapaMeTphl HaNpsDKEHUS Ha CIHPaTd
AIIEKTPOHArpEeBaTEIbHOTO W3JIydaTess, P KOTOPBIX 00ECIeunBaIOTCs 3aaHHbIe YPOBHU IUIOTHOCTH
TEIUIOBOTO MOTOKA. JIJIi M3MEpEeHUs BEIMUYUHBI MAJAOLIEr0 TEMIOBOr0 MOTOKA BOJOOXIAXKAAEMBbIN
matauk @OA-013 3akperuiaroT Ha IMEHTPaIbHOM YYacTKe JAepkaTelns oOpasma. M3mepeHus mpoBOAST
IIPY TePMETU3UPOBAHHON SKCIIO3UIIMOHHON KaMepe M OTKPBITHIX 3aCIOHKAX IMEPEXOAHBIX pyKaBoB. [1o
pe3ysbTataM U3MepeHuil CTposT rpaduK 3aBUCMMOCTH TUIOTHOCTH MaJIAloIero TEIIoBoro mortoka (Q)
OT HaNpsDKEHUsI Ha CIUPAJIH AJIEKTPOHAr PeBATEIbHOTO U3ITydaTes.

4.20.2.2. Tlo BenMYMHE IUIOTHOCTH TEIUIOBOTO IIOTOKA ONPEAENAIOT 3HAYEHHE TEeMIIEpaTyphl
UCTIBITAHUA  (fyey), COOTBETCTBYIOIIEE TEMIIEpaType HarpeBacMoil IOBEPXHOCTH KOHTPOJIBHOTO
(ueroprouero) obpasua u3 acoouemeHTa. st ONpeaeneHust f,., UCIONb3YIOT JJaHHbIE, IPUBECHHBIE B
Tabm. 16.

Tabmauma 16
0, kBr-m? 10,0 | 13,5 18,0 | 23,0 | 28,0 | 32,5 38,0 | 44,0 | 52,5 | 65,0
e, °C 300 350 400 450 500 550 600 650 700 750

4.20.2.3. YCTaHOBKY CIIEAyeT CYMATaTh TOTOBOM K WCIBITAHMSIM MATEePHAJOB, €CIH IIpH
KOHTPOJIbHOW IIPOBEPKE:

3Ha4YEHHs TUIOTHOCTH TaJalolIero TEeIUIOBOTO MOTOKA COOTBETCTBYIOT YCTAHOBJICHHBIM 3HAYCHUSIM
HaIpsDKEHMS Ha CIIUPAN 3JIeKTPOHArPeBATEILHOTO N3TydaTeds;

BeIxox CO B yCNOBHSAX TEPMOOKHCIHMTEIBHOTO PA3I0KEHHS IOPOLIKOBOW MEIUTIONIO36! ((ppaKims
0,25—0,75) maccoit 2,5 r npu temneparype ucnbitaausg 450 °C (IUIOTHOCTH MAJaroIIero TEIIOBOTO
noroka 23 kBr-m?) cocrapnser (200+4) mrr;

koHueHTpaiuss CO B 3KCNO3MIIMOHHONW KaMmepe 3a BpeMs BblIepkuBaHus 30 MHUH CHIXKAeTcs He
6osiee yeM Ha 5 % OT NEPBOHAYAIBHOTO YPOBHSI.

4.20.2.4. JIns ucnbitTaHuid roroiat He MeHee 10 oOpasnoB pazmepom (40x40) Mm dakTHueckoit
TOJIIMHEL, HO He 6onee 10 MM. OOpa3ibl KOHIUIMOHUPYIOT B JIAOOPATOPHBIX YCIOBUIX HE MeHee 48 U
M 3aTeM B3BEUIMBAIOT C morpemHocTeio He Oomee 0,1 r. OHM MOMKHBI XapaKTEPHU30BATh CPEIHHE
CBOICTBa MCCJIEAYEMOT0 MaTepHaa.

4.20.2.5. TlpensaputesibHO 00pPa3Ibl KAXKIOTO MaTepHalia MOABEPrarOT BO3JACHCTBUIO TEIUIOBBIX
MOTOKOB Pa3JIMYHON IJIOTHOCTH, OOECIICUMBAIONIMX B KaXJIOM IIOCIEIYIOUIEM ONBITE IOBBIIICHHE
TemrepaTypsl ucnsiTanus oopasna Ha 50 °C. IIpu 3ToM HaxoJsT 3HAYCHUE TEMIIEPaTyphl HCIBITAHUS



MaTepuana B peKUMe TEPMOOKUCIUTENBHOTO pasyiokenus (Tiaenus). OHo 1oJpkHO ObITh Ha S0°C Hibke
TEMIIEpaTypbl, IPX KOTOPOH HabJII0AaeTCs caMOBOCIIIaMEHEHHE 00pasIia.

4.20.3. IIposedenue ucnvimanuii

4.20.3.1. Marepuaisl HCHOBITBIBAIOT B OJHOM M3 [BYX PEXKHMOB — TEPMOOKHCIHTEIEHOTO
Pa3lIoKEHUS] WM TUIAMEHHOTO TOPEHHMs, 2 UMEHHO B PEXUME, CIIOCOOCTBYIOIIEM BBIJICICHUIO OoJiee
TOKCHYHBIX CMecell JIeTy4ynx BemlecTB. PeXWM IUIaMEHHOI'O TOpeHus oOecreduBaeTcss NpH
Temmepatype ucrbtanns 750 °C (ITOTHOCTh MAJAIOIIEro TEIIOBOro moToka 65 kBTM?). Kpurepuem
BBIOOpPAa pEXMMa OCHOBHBIX HCIBITAHUM CIYXHUT HauOOJbIIEEe YHCIO JIETAIBHBIX HCXOAOB B
CpaBHUBACMBIX I'pyIax MOAOMNBITHBIX )KUBOTHBIX.

4.20.3.2. Ilpy mpoBEAECHUU OCHOBHBIX MCIBITAHUA B YCTAaHOBIEHHOM pPEXUME HAXOIAT PAX
3HAYCHHH 3aBHCUMOCTH TOKCHYECKOTO JCHCTBHS IPOAYKTOB TOPEHHUS OT BETMYMHBI OTHOIICHHS MacChl
obpasia kK 00beMy ycTaHOBKH. {1 MOTydeHHsT TOKCHUECKHX 3P (EKTOB HIDKE U BbIme ypoBHA 50 %
JICTAJIbHOCTH HU3MCHSIOT O00BEM SKCIO3HMIIMOHHOW KaMephl MPH MOCTOSHHBIX pa3Mepax o00pasioB
MaTepHalIoB.

HpI/IMe'-IaHI/Ie. HpI/I OINpEACIICHUHA TOKCUYECKOTO S(b(i)eKTa YYHUTBIBAIOT rudenn JKUBOTHBIX, HACTYIIUBIIYIO BO
BPEMsI OKCIIO3UIIMHU, a TAKKE B TCYHCHUEC ITOCJIEAYIOIUX 14 CyT.

4.20.3.3. 3aTpaBKy XHMBOTHBIX ITPOBOAAT CTaTHYECKUM CIIOCOOOM. B Kak70oM OmbITE MCHOIB3YIOT
He MeHee 8 OenbIx Mblmeil maccoit (20+2) r. [IpofomKUTeIbHOCTh SKCIIO3UINHU cocTaBisieT 30 MUH.
Temneparypa Bo3myxa B IIpeaKkamepe 3a BpeMs SKCHO3MIMM HE JokHa mpesbimare 30 °C, a
KOHIICHTpAIUs KUCIOpoaa ToJbKHA ObITh MeHee 16 % 00.

ITpumeuanue. B OTAENBHBIX ClIy4asx 110 TPEOOBAHMIO 3aKa3uMKa BPEMsI SKCIO3HIMU MOXKET ObITh M3MEHEHO B
npenenax 5—o60 MUH.

4.20.3.4. IpemycMaTprBaIOT CICIYIONIINI MOPSIOK MPOBEICHHUS UCTIBITaHUS. HarHeTaroT BO3AyX B
HaJIyBHYIO0 Npoknaiky nmo nasieHus 0,6 MIla, mpoBepsioT 3a3emiieHHE YCTaHOBKH, HCHPaBHOCTb
npubopoB u o0opymoBaHus, 3((GEKTUBHOCTh BEHTWISIMU. [lomaloT BOLy UIS  OXJIaXKICHHS
M3JTydaTess, 1Mocje Yero BKIIOYAIOT €ro Ha COOTBETCTBYIOIIEE HAIpsHKEHUE. 3aCIOHKH MEPEeXOIHBIX
PYKaBOB, KJIallaH IPOYBKH, JBEPIIA KAMEPHI CTOPAHHS HAXOAATCS B MOJI0KEHUH “3aKpBITO” .

B3BenienHbIil 00paser MaTepuana IMOMEMIAIOT, a MPU HEOOXOIUMOCTH 3aKPEIUISIOT BO BKJIAJBIIIE,
UMEIOLIeM KOMHATHYIO TemIleparypy. KieTky ¢ >KMBOTHBIMH YCTaHaBIMBAIOT B HpeaKamepe,
Hapy>XHYIO JJBEPILy KOTOPOil 3aKpHIBAIOT.

C MOMEHTa BBIXOZIa 3JIEKTPOHATPEBATEIFHOTO M3JIydaTelsl Ha CTaOMIM3UPOBAHHBIN PEXUM (depe3
3 MUH TOCJI€ BKIIOUCHHMS) OTKPBIBAIOT 3aCIOHKH NMEPEXOIHBIX PYKaBOB U JIBEPILy KaMEphl CTOPAHUSL.
Bxiagpim ¢ oOpasinoM 0e3 3aep)KKU MOMEIIAIOT B JepiKareib o0pasia, Mocle Yero ABEpIy KaMepsbl
cropaHusi ObICTpO 3akpbIBaroT. OTMEUaroT BpeMs Hayaja SKCIIO3UIHMH JKUBOTHBIX B TOKCHYECKOW
cpezne.

ITo mocTmxennn MakcuManbHBIX 3Ha4eHNH KoHIeHTpaun CO u CO, B 3KCIIO3UIIMOHHON KaMmepe
3aCJIOHKU TNEPEeXOJHBIX PYKaBOB 3akpbIBaloT. CHUMAIOT HAMpsHKEHHE C HarpeBaTeIbHOIO JIEMEHTa
n3IydaTess. Bkiroyaror Ha 2 MUH BEHTHIISTOP TIEpEMEIIUBAaHUS.

ITo wmcredyeHMHn BpPEMEHM SKCHO3WIMH >KUBOTHBIX OTKPBHIBAIOT KJANAH TNPOIYBKH, 3aCIOHKH
MEPEXOJHBIX PyKaBOB M HAPY>KHYIO IBEpILy MPeAKaMephl. Y CTAHOBKY BEHTHIIUPYIOT He MeHee 10 MuH.
PeructpupytoT 4nciio moruOmMX 1 BBDKUBIIMX KUBOTHBIX.

Ilpumeuanne. B ciydae ompezpeneHuss mHOKaszaTesss TOKCHYHOCTH IIPOJYKTOB TOPEHHUS IIPH  YCIOBHH
KpaTKoBpeMeHHOH (5—20 MuH) OKCHO3UIMU 3aTPaBKy JKUBOTHBIX HAUYMHAIOT C MOMEHTa JOCTIDKCHHUS
MaKCUMaNIbHBIX 3HaueHUH KoHueHTpauud CO um CO, HO He mo3xHee uyeM uepe3 15 MuH mocne pas3iioKeHHs
obpasua.

4.20.3.5. B 3aBHCHMOCTH OT COCTaBa MaTepHala NpU aHAIHM3E MPOAYKTOB TOPEHHUS OMPEHCISIOT
KOJINYECTBEHHBII BBIXOA OKCHJAA YIJIepoAa, AMOKCHAA YIJIEPOAad, IIMAHHUCTOrO BOJOPOJA, OKCHIOB
a3o0Ta, albJIETUI0B U JPYTHX BellecTB. /s OlleHKH BKJaga OKCHAa yIiieposa B TOKCHYECKUH d(PQeKT
M3MEPSIOT COJEep)KaHNe KapOOKCUTeMOTIIOONHA B KPOBH TTO/IOTIBITHBIX )KUBOTHBIX.

4.20.3.6. Ecin mMacca oOpasia npuHAThHIX pa3mepoB (40x40) MM He TO3BOJISIET NOIYYUTh (P HEKTHI
MeHbIIe Wwin Oosbiie ypoBHs JeranbHOCTH 50 %, JOMycKaeTcs yMEHBIIUTH pasMepbl oOpasia Win
yBenmuuuTh uX 10 (80x80) MM u TommmHy 10 20 MM.

4.20.4. Oyenxa pesynromamos

4.20.4.1. TlonmyuyeHHBIA psJ 3HAYEHUH 3aBUCHUMOCTH JIETAJbHOCTH OT OTHOCUTENIbHOM MAacchl



Matepurajia UCHOJIb3YIOT I pacdeTa MOoKa3aTejsds TOKCUYHOCTU HCLSO , B I"M_3. Pacuer MMpoOBOIAT C

MOMOUIBIO TPOOWT-aHANN3a WINM JPYyTHUX CHOCO0OB pacyeTa CpEeJHHX CMEpTENbHBIX 03 H
KOHIICHTPALIMH.

4.20.4.2. Tlpu HeoOXOIMMOCTH ONPENEIUTh KIaCCH(UKAIMOHHBIE MapamMeTphl JJs APYTHX
3HA4YEHUH BPEMEHH IKCIO3UIINU HX BBIYHCIIOT 110 (hopmyite

CL,,CO
H Clsp = (€28
gCo
rae CLsgCO —  cpemHsisi CMepTeNbHAs KOHIEHTPALMS OKCHAA YIJEpOAa B MIM, KOTOPYO
BBIYHCIIAIOT 110 ypaBHeHuio CLso= 4502 + 222927 " (T — BpeMs SKCIO3UIUK
B MUH);
gCO — yporenp BeigeneHuss CO mpH CropaHUM yCIOBHO ‘“‘3TAJOHHBIX MAaTEPHUANIOB:

JUIS Ype3BBIYAIHO OMAacHBIX — Gobiie 360 MrT ', BricokoonacHsIx 120—360
MrT, ymeperHoomacHeix 40—120 Mrr!, ManoomacHsix — 10 40 MrT .

4.20.4.3. Eciu 3mauenns H CLsy» TMOIYUYCHHOE B PE3yNbTaTe MCIBITAHHMS MaTepuaia, OIU3KO K

TPaHUYHOMY 3HAUEHWIO JBYX KIJACCOB, TO MpPHU ONpEAEICHHWH CTENEeHH ONacHOCTH MaTepHuaia
MIPUHUMAIOT BO BHHUMAaHHE pEXHUM HCIIBITAaHUS, BPEMs pasiokeHHs o0pasla, IaHHBIE O COCTaBe
MIPOYKTOB TOPEHHSI, CBEJICHUS O TOKCHYHOCTH 00OHAPYKEHHBIX COCTMHEHHH.

4.20.4.4. Ilpu conepxaHUN KapOOKCUTEMOTIIOONHA B KPOBH MOJONBITHBIX KHUBOTHBIX 50 % 1 Oonee
CYUTAIOT, YTO TOKCHYECKHU 3((EKT MPOIYKTOB TOpeHHsi 0OyCIaBIMBaeTCs B OCHOBHOM JieiiCTBHEM
OKCHJIa YIIIepo/a.

4.20.4.5. CxomuMOCTh METOZa TIPH TOBEPHUTEIBHOMN BEpOSTHOCTH 95 % He MOIHKHA MPEBHIIATH 110
BeIxoy CO (Mr-T') 15 %.

4.20.4.6. Bocnpou3BOAMMOCTh METOJA MPHU JOBEPUTENBHON BepoATHOCTH 95% He nomkHa
npeBbImAaTh 1o Beixoay CO (MrT) 25%.

4.20.4.7. YcnoBust W pe3yibTaThl HCIBITAHWHA PETHCTPUPYIOT B MPOTOKOINE, (opMa KOTOPOTO
MPUBEICHA B IPUIIOKEHHUH 1.

4.20.5. Tpebosanus 6ezonacrocmu

IlomemnieHne, B KOTOPOM MPOBOJAT HCIHBITAHHUSI IO OMNPEAETICHHUI0 TOKCHUYHOCTH MPOAYKTOB
TOPEHHsI, TOJDKHO OBITh 000PYZOBaHO NMPHUTOYHOBHITSHKHOW BeHTWAIMEH. Pabodee MecTo oneparopa
JIOJDKHO YIOBJIETBOPATH TpeboBaHMsAM snekrpobdesonacHoctr mo ['OCT 12.1.019 u canurtapHO-
rurueHndeckuM tpedoBanusm o 'OCT 12.1.005.

4.21. Merox OKCHCPUMEHTANIBHOTO  ONPEACICHHUS  MHHHMAIBHOM  (prermMaTH3upyromei
KOHLICHTPAIMHX (HIIerMaTH3aTopa 1 MUHUMAJIBHOTO B3PBIBOOIIACHOTO COJIEP KAaHHSI KHCIOPO/a B ra3o- U
MapOBO3/YIIHBIX CMECSX

4.21.1. Annapamypa

OmnpeneneHne  MUHMMAQJIBHOH  (ierMaTH3MpyIOIled  KOHLEHTpaluu  QuermMaruzaropa M
MHHHUMAJIBHOTO B3pPBIBOOIACHOTO COJAEPKAHUS KHCIOpOJa B Ta30- W IapOBO3IYIIHOW CMECH
OCYILIECTBIIIOT Ha yCTaHOBKe, onrcaHHoi B 11. 4.10.1.

4.21.2. IIposedenue ucnvimanuti

VcnblTanus IpoBOJAT 110 METOY, U3I0KEHHOMY B 1. 4.10.2.

4.21.2.1. B BakyyMHpOBaHHBIA PEAKLMOHHBII COCY MOCIEIOBATENbHO MOAAIOT 0 MapLHaAIbHBIM
JABJICHHUAM HCCIEAyeMOe BEIIEeCTBO M 3aJaHHBIH (uerMaTusaTop, a 3aTeM MOAAI0T BO3AYyX M0
BBIPABHUBAHUS JIABJICHUS] B PEAKLIHOHHOM COCY/JIE C aTMOC(HEPHBIM.

4.21.2.2. I3meHa4 colepKaHUEe UCCIIEAYEMOr0o BEIECTBA B CMECH IIPU HEM3MEHHON KOHIIEHTPalul
(hrermMaTH3aTopa, HAXOAAT KOHIIEHTPAIMOHHBIE MIPEAEIIbl PACHPOCTPAHEHHSI IUTAMEHH 110 CMECH.

4.21.2.3. 3arem yBenuuuBaioT Ha 2 % conep)kaHue (prerMaTtu3aTopa B CMECH M CHOBA HaXOIST
IIpeesbl PaclpOCTPaHEHUS TNIAMEHH.

4.21.2.4. TIpoBons aHAIOTUYHBIC WCIBITAHHS, HAXOAAT TaKOe COICp)KaHUE ¢uierMartu3aTtopa B
CMECH, TIPH KOTOPOM HIDKHHMI M BEPXHHUH Ipesesl paclipoCcTpaHEeHUs! TUIAMEHHU CXOIATCs Ha Tpaduke B
OJIHY TOYKY g (uepT. 21). McnblTaHue cMecH, COOTBETCTBYIOILEH M0 COCTaBY TOUYKE (g IOBTOPSIOT HE
MEHee Tpex pas.
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4.21.3. Onenka pesynomamos

4.21.3.1. Copepxanne (QuermMaruzaTopa, COOTBETCTBYIOIIEE TOUKE @y, INPUHHMAIOT 32
MHHUMAaJIbHYIO (JIErMaTU3UPYIOUIYI0 KOHLIEHTPALMIO JAHHOrO (iermMarusaropa Jjisi HCCIIEayeMOoro
BEIIIECTBA.

4.21.3.2. MuHUMAaNBHOE B3pPBIBOONACHOE COJIEPXKAHUE KHUCIOPOAa ((poz) B % 00. BBIUUCISIIOT 1O

thopmyne
0o, =2,09-107 (100 - ¢, )(100 - @} ) . (32)

IIe (g — MHUHUMalbHas QuierMaTH3UpyoNIas KOHIEeHTpaus diaermaTusaTopa, % 00.;
! o
PH,0 — COLEPIKAHUE BOISHOIO 1apa B Boszyxe (% 00.), BbraucisieMoe 1o popmyie (9).

4.21.3.3. CxomuMoCTh METO/A IPH JIOBEPUTEIBHON  BeposiTHOCTH 95 % HE JOIKHA MPEBBIMIATH
0,2 % 00.

4.21.3.4. Bocnpou3BOoAMMOCTE METOJAa NPHU AOBEPUTENBHOH BeposATHOCTH 95 % He omKHA
npessimath 0,6 % 006.

4.21.3.5. YcnoBust U pe3yibTaThl HCIBITAHHA PETHCTPUPYIOT B MIPOTOKOJNE, (opMa KOTOPOTO
MIpUBEJICHA B IPUIIOXKEHUH 1.

4.21.4. Tpebosanus 6ezonachocmu

Pabouee mMecTo onepaTopa JOJKHO YAOBIETBOPATH TpeOoBaHMAM utekTpodesonacHocTr o 'OCT
12.1.019 u carnTapHo-rUrneHn4eckuM TpedoBanmsM mo 'OCT 12.1.005.

4.22. Metol 9KCHEPUMEHTAIBHOTO OIpEJeNICHNs] KOHIIGHTPAMOHHOTO Tpeaena TudQy3uoHHOTo
ropenus (I1JI[) ra3oBbIX cMeceii B BO3ayXe

4.22.1. Annapamypa

VYcranoBka g onpenenerns [1II° ra3oBeIx cMeceid B BO3Ayxe IpeAcTaBiIeHa Ha 4epT.21a.

4.22.1.1. TepMmocraT mpeAcCTaBseT COOOH 3aMKHYTHI 00BbeM ¢ TepMmousoiisiiuei. Tepmoctart
MpeqHa3HaueH Ul TOepKaHuA 3aJaHHOro TemmeparypHoro pexkuma 20—300 °C ra3zoBoi cMmecu
MyTEM HarpeBa 3JEMEHTOB CHCTEMbI ra3onpurorosieHus. OOOrpeB TepMOCTaTa OCYLIECTBIISETCS
HarpesarteneM O3 momrHocThio 9,6 kKBT. BHyTpu TepMocTtarta pa3smenieH pecuBep I MPUTOTOBICHUS
CMECH TOpIOYEro rasza ¢ pa3daBUTENIEM M IaporeHepaTrop, NMpeAHa3HaYeHHBIH Ui MPUTOTOBIICHHS
BOJIAHOTO TMapa WJIH Tapa Toproveil JUIKOCTH. PecuBep mpencTapiseT co6oii cocyn oobemMom 20
paccuntanHblii Ha naBieHue 2,5 MIla. OGorpeB pecuBepa OCyIIECTBIISIETCS HarpeBareneM Ol
MoIIHOCTBIO 6,2 KBT. [TaporeHepaTop mpeacTaBisieT coboit cocyn oobemMoM 25 am’. Ui MOTydeHns
BOASHOIO Mapa CIYXHUT HarpesBarens O2 MoIHOCThI0 9,6 kBr1. [lomyckaercs OTKIOHEHHE OT
yKa3aHHBIX 3HAYCHUH 00bEMOB U MOITHOCTEH Ha 5%.

4.22.1.2 Hacamok muddysuonnoro ropenuss (HJI) mpeacrasnsier coboit coruo JlaBans ¢
dopcynkoit (2,1+0,1) mm.

4.22.1.3. DneMeHTbl U3MEPUTEIIBHONU CUCTEMBI:



CUCTeMa TePMOPETYIMPOBAHUS U YIPaBIeHUS HarpeBaTensimu O1, 92, 33;
BaKyyMMeTpHI ki1acca To4HoCTH 0,4;

18 19 3 4

5
6
7
__——1| 8
17 Paa6aam>enb% Z
a 9
16 31~2208 |
Sy B s
33~2208B
> |
14 - | 01N
—t T
loprouuit ra3 -

1 —pecuBep; 2 — NEepBUYHBIA TepMonpeodpa3oBaTenb 1, 3 — BaKyyMMeTp;
4 — BaKyyMHBIH HAacOC; 5 — U3MEPHUTEIIFHOE YCTPOHCTBO CUTHAJIOB C AaTYHKa JaBJICHUS;
6 — IaTYUK JaBJICHUS; 7 — BEHTWIb TOYHON PEryIupOBKH; 8§ — Hacanok audQy3noHHOTO
ropeHusi; 9— nepBUYHBINA TepMoIipeobpa3oBartens #3; /)— HarpeBatens J3;
11 — tepmocrar; /2 — HarpeBaTenb J1; /3 — nepBUYHBINA TepMonpeoOpa3oBarens 12,
14 — Bakyymmertp; /5 — MaHOMETp; /6 — cucTeMa TEpPMOPETYINPOBAHMS;
17 — emxocTh U1t BoAbl; /8 — maporeneparop; /9 — HarpeBartens 2

Yepr. 21a

MaHOMETphI ¢ auana3zoHoMm uaMepenust 1,0 u 0,25 MIla kmacca tounoctu 0,4; T MaHOMETpa
BBIOMPAETCSI MCXOIS M3 YCIOBHUS IIPUTOTOBJICHHS Ta3oBoil cmecu ¢ TogHocThio 0,5 % (00.) m
HE00X0AMMOT0 Ha4aJIbHOTO JIABIEHUS CMECH B PECHUBEPE;

JIATYMK JIaBJIeHUs ¢ nuanazoHoM u3mepenus 1,0 Mlla;

N3MEPHUTENBHO-PETUCTPUPYIOIIAs ammnapaTypa Il U3MEPEHUs] CUTHAJIOB C JaTYMKa JaBJICHHS B
yacTOTHOM auama3zoHe 0 10 ' ¢ BepxHuM npenenom m3mepenus He 6omuee 1,0 MITa.

4.22.2. Iloocomoeka K uCnblmaHusm

4.22.2.1. TIpoBepsIOT HaIUYHUE U COAEP KaHUE NMACIOPTHBIX JaHHBIX HA HCCIEAYyEMOE BEIIECTBO.

4.22.2.2. TIpoBepstoT 000pyAOBaHUE HA TEPMETUIHOCTD. J{JIs1 3TOTO B peCHBEP MOJAIOT BO3IYX FITH
WHEePTHHIN pa3baBuTens mox n30bIToUHbIM AaBierneM 1,0 MIla. YcranoBka cunTaercs repMEeTHIHOM,
ecnu 3a 300 ¢ gaBieHue ynajao MEHee YeM Ha MOJIOBUHY JeJIEHHs MO MIKajie MaHOMETpa C TUara30HOM
n3Mepenus 1,0 MIla knacca tounoctu 0,4.

4.22.2.3. TIpoBomAT TapHpOBKY NaTYHWKa NABJICHUS IO IOKa3aHWSAM OOpPa3IIOBOTO MaHOMETpa C
nmuamazoHoM m3mepenus 0,25 Mlla kimacca TOUHOCTH

0,4.

4.22.2.4. Tlpu paboTe C TOpIOYCH KUIKOCTHIO C HU3KHM JaBIICHUEM MapoB mpu temneparype 20 °C
KUJIKOCTh HAJIMBAIOT B MAporeHepaTop, BKIIOYAOT HarpeBarenn 1, D2, D3 wu Harpeparor
naporeHepaTop, pecUBep M TEpMOCTaT OO TEeMIIEpaTyphl, MPH KOTOPOH JaBlIeHHE IapoB Troproueit
JKUJIKOCTH JOCTATOYHO ISl CO3/IaHMs TPeOYEMBIX Ta30BBIX CMECEH.

4.22.3. Ilposedenue ucnvimarutl

4.22.3.1. TlpoBOOsST BaKyyMHPOBAaHHE Ta30BBIX MarucTpaieil, MOIKIIOYEHHBIX K CMECHTENI0 U
o0ecreunBaroIKX 1M0/1a4y Ira30BOM cMeCH Ha HacaI0K TU(dy3HOHHOTO TOpeHHsI.

4.22.3.2. Tlo mapuuaabHBIM aBICHHUSM Ta30B P; B pecUBEpe MIPUTOTABINBAIOT TPEOYyEMYIO I'a30BYIO



CMeCh UCCIIelyeMOoro roprodero u pasbasutens. Konnentpaiuto rasa C;; pacCUUTHIBAIOT MO HopMyIie
C,=100-P /P,

rae P,sy, — oO1mee napnenne B pecusepe, MIla.

IIpuroroBneHre CMECH OCYILECTBISAIOT B CIEAYIOIIEH OCIeA0BATEIbHOCTH:

B PeCHBEp MOJAIOT TOPIOYMI ra3;

OCYIIECTBIAIOT BAKYYMHPOBAaHHUE Ta30BbIX MAaruCTpaleH;

MTOJIAIOT B PECHBEP pa30aBHUTEINb.

4.22.3.3. BxitovaroT HarpeBatenb D1 M HCCIeayeMyr0 Ta30BYI0 CMECh HArpeBaloOT JO 3aJaHHON
TEMIIepaTypbl. YKa3aHHYIO TeMIlepaTypy BHOCAT B IIPOTOKOJ HWCHBITaHWH (TpuiokeHne 1) Kak
TEMITEpaTypy HCCIeLyeMOi ra30BOH CMECH.

4.22.3.4. OTKpBIBAIOT JHHHUIO Mojgadn ra3oBoil cmecn Ha HJI. CxopocTe MCTE€UYECHHS 3aJaHHOU
ra3oBOM cMecH U3 (OPCYHKH IPU ITOM JIOJDKHA OBITh MHMHUMAIBHO BO3MOXHOW. OJIHOBPEMEHHO ee
3aXHUTaloT (IUIAMEHEM CHUPTOBKH, CIIMYKaMU H T. 11.).

[Tocne 3akuranus ra3oBoi cMecH M 00pa3oBaHUs ycTOWYNBOTO ropeHus nuddysnonHoro gakena
HAYMHAIOT yBEIWYMBAaTh CKOPOCTh HCTEUEHMS Ta3za W3 (OPCYHKH C TOMOINBIO BEHTHIS TOYHOU
PETYJIMPOBKH. YBEIWYEHHE CKOPOCTH UCTEUEHHS IPOAOIIKAETCS JI0 TEX MOp, MOKa HE HACTYIHUT CPBIB
rutaMeHu. B MoMeHT cpbiBa ropeHus GUKCHPYIOT AaBieHue Ha Bxoae H/IT.

[Tpouenypy omnpeneneHus naBieHust cpeiBa AuddysrmoHHOro mramenn mnosTopstoT 5 pas. Ilo
pe3ynpTaTaM 3THX H3MEPEHUI ONpeensioT cpeHee apudMeTnuecKoe 3HaueHUE AP;.

4.22.3.5. TIOBTOPSIIOT CEpUI0 AKCIEPUMEHTOB B cooTBercTBUM C mm. 4.22.3.1 — 4.22.3.4 npu
KOHLICHTPAIMIX TOpIOYero rasa B cmecu Ha 5 % (00.) HIKe NpemplIymux 3HadeHHi. B obmactm
Mpe/IeNbHBIX KOHIIEHTPALUil TOPIOUEro raza B CMECH C pa30aBUTENEM KOHIEHTpAIMsS TOPIOYEro rasa
usMensiercs ¢ marom 1 % (00.).

[Tpn mpoBeneHNM CepUM OTHEBBIX HCHIBITAHHHA B KAXKIOM OIBITE B MOMEHT 3a)KHTaHUS Ta30BOH
cMecH HeoOXOANMO BBITTOJTHEHHE YCIIOBHS, P KOTOPOM IABJIECHHE ra3a mepel] (HOpPCyHKOH TOIDKHO
OBITH HUKE TIEPBOTO M3MEPEHHOI0 B JAHHOM CEpUH HCTBITaHUH 3HaUeHUs AP,

[TyTem mocneoBaTeIbHOrO yMEHBIICHHUSI KOHIICHTPALMK TOPIOYEro ra3a B CMECH ¢ pa3daBUTeIeM
OTIPEICTISIIOT KOHIEHTPALMIO TOPIOYEro Ta3a, MpH KOTOPOH JTaHHAs Ta30Bas CMECh NIPU MCTEUYEHHWU B
aTMoc(epy He crocoOHa K TP Py3MOHHOMY TOPEHUIO.

4.22.4. Obpabomxka pe3yrbmamos

4.22.4.1. 3a KOHUEHTPAIMOHHBIA Tpenes Au((Gy3MOHHOTO TOPEHUSI TAa30BBIX CMECE B BO3IyXe
MPUHUMAIOT CpefHee apu(MeTHUecKoe 3HadeHHe OMDKaWmMX KOHLEHTPAIMd  TOpIOYero,
paznuuaronuxcsi He 6osee yeM Ha 2 % (00.)., Ipu OAHOW M3 KOTOPBIX Habmtomaercs: TU(Qpy3uoHHOE
ropeHue ra30Boil cMecH NP UCTEUEHHHU B aTMOCc]epy, a MPH APYroil — ero OTCyTCTBHE.

4.22.4.2. Tlo pe3ynprataM M3MEPEHHH PACCUUTHIBAIOT CKOPOCTH CpbIBa JU(PQPY3HOHHOTO TOpPEHUs
V, m/c, mo popmyie

1-1/y
a

1) P, + AP

a cp

2-CP-T. . P

rae K — koa¢dunmeHT pacxona GopcyHKH, paBHbIi 0,75;

L— MOJICKYJISIpHAsl Macca UCCIICAyeMOM Ta30BOM CMECH, KI/MOJIb;

C, — TennoeMKocTh uccieyeMoi razosoil cmecu, k/lx/mons K;

T — temnieparypa raza, K;

P, — armocdepHoe masienue, P, = 1,01-10° ITa;

AP, — M30BITOYHOE J1aBJIEHUE, IPH KOTOPOM HabmonaeTcs cpeiB quQysnonHoro ropenns, Ila;

y=C/Cy,

4.22.43. YcnoBus W pe3yibTaThl WCIBITAHWH PETHCTPUPYIOT B IPOTOKOJE, (hopMa KOTOPOTO
NPUBEICHA B IPHIIOKEHHUH 1.

4.22.5. Tpebosanus 6ezonacnocmu

Ilpu wucnbITAaHUAX HEOOXOMUMO COONIOATh MEpbl OE30MaCHOCTH, CBsI3aHHBIC C pabOTOH ¢
OTKPBITBIM OTHEM.

B mnpomecce MOArOTOBKM M MPOBENCHUS HCIBITAaHWH CIIEAYyET NPHMEHATh WHIVBHIYAJIbHBIC
CpeZCTBa 3aIlINTHI, BEIOMPaeMbIe B COOTBETCTBUH CO CBOWCTBAMH HCCIIEYEMOTO BEIIECTBA.



Paboyee mecTo omepaTopa JOJDKHO YAOBJIETBOPATH TpeOoBaHUsIM 3iekTpobdesonacuoctu ['OCT
12.1.019—79 u canurapro-rurueHnyeckum tpedoBanusm 'OCT 12.1.005-88.

OOcCiyKUBAOLMH TEPCOHAN  O00sI3aH  CTPOrO  BBIMOJHITH HMHCTPYKIUH MO  O€30MacHOM
IKCIUTYaTAlMK COCYOB, PAa0OTAIOIIHX MOJT IABICHHEM.

ILm. - 4.22. BBeaensl gonoanuteabHo, U3m. Nel

IIPUJIO)KEHUE 1
Pexomenoyemoe

IPOTOKOJIbI ONPEJEJIEHAM MTOKA3ATEJIENA
MOXAPOB3PBIBOOITACHOCTH BEHIECTB 1 MATEPUAJIOB

IMPOTOKOJI
IKCNEPHMEHTAIBHOI0 ONpeie/IeHHs IPYNIbI HErOPIOYUX MaTepHaJioB
Jlarta HaumenoBanue, (U3MKO-XUMHUYCCKHE CBOWCTBA
VYcnoBus B NOMELIEHUN: unu ykasanue HT]l na marepuan

Temnepatypa, °C
aTMmocdepHoe naBneHue, klla
OTHOCHTEJbHAS BIAKHOCTb, %o
XapaKkTepuCcTHKa H3MEPHTEIBHBIX TPHOOPOB




Homep Temmeparypa B neun, °C Aty Temneparypa Ha Atg, | Temneparypa BHYTpH | Atf,, Bpewms Macca obpasua , T [oteps
ob6pasua s °C | moBepxHocTH obpasnua, °C | °C obpasa, °C °C | caMOCTOSATENBHOIO Macchl
WCIBITaHUS | HauadbHasl | MAaKCUMall | KOHEYHast MaKCUMaJl | KOHEYHas f MaKCUMaJlb | KOHEUHAs ropeHus oopasiua, ¢ JI0 nocie | obpasua,

BHAS I yaxe 11 won BHAS s yaxe KOH Has f; ke te, wou UCHOBITaHUA | UCHBITAHU %
s

Atf, cpenH Ats, cpenn 5 Atc, cpenn 5

IIpumeuanue

BriBog

®amuius oneparopa

HaumenoBanue naboparopuu



IMPOTOKO.I
IKCINEPUMEHTAIBHOIO ONpe/ie/IeHHs] TPYNIIbI TPYIHOTOPIOYUX

U TOPIOYHUX TBEPAbIX BEeIECTB 1 MATCPHAJIOB

Hara HammeHnoBanue, coctaB W (DU3UKO-XUMHUYCCKUC
YcnoBus B TOMEIICHUH: cBoiicTBa BemiectBa unau ykazanue HT/] Ha
Temnepatypa, °C MaTepHuan
atMocgepHoe naBneHue, Klla
OTHOCHTENBHAS BIAXHOCTB, %0
XapaKTepHucTHKa H3MEPUTEIHHBIX IPUOOPOB
Howmep Temneparypa | MakcumanbHas Bpewms Macca obOpasia, T [oTeps
o0Opa3ia | peakIMOHHOW | TeMreparypa JIOCTIKEHUS hifo) nociie MacChI
JUTS KaMepéblI J10 ra3000pa3HbIX | MAKCHMAaJIbHOH | UCTIBITAHUS | UCTIBITAHUA |00pa3na, %
UCTIBITAHU BBEIICHUS MPOAYKTOB | TeMIeEpaTypEl, C
s obpasua, °C ropenus, °C
[Ipumeuanue
BriBon

damuinus oneparopa
HaumenoBanwue maboparopuu

IMPOTOKO.I
omnpeaeeHus TEMIEPATypPbl BCOBINIKH KUAKOCTEH B 3aKPHITOM THIJIe
(yxa3ate MapKy npubopa u crioco0 HarpeBaHHS;
noryckaercs npuMmensth npuoop [IBHD, npubop mo TY 38110207 u aHanOru4HbIC)

Jlara

VYcaoBus B MOMEIIECHUH:
Temmneparypa, °C
aTMocdepHoe nasneHne, Klla
OTHOCHTEJIbHAs BIaXHOCTh, %

HammeHnoBanme, coctaB W (PH3HKO-XUMHUYECKUE
CBOMCTBA UCCIIEYEMOM KUIKOCTH

Howmep obOpasma CkopocThb Temmeparypa PesynbpraT Temmeparypa | OcobeHHOCTH
JUISL UCTIBITAaHUSA HarpeBaHus | ucneiTanus, °C | MCIBITaHKAA HA | Benblmky, °C |  HCIBITaHUA
oOpasia, BCTIBIIIKY
°C-mun
toen = thn, cpenn + 0527(10193 - p):
BriBog
®amunus oneparopa
HaumenoBanue naboparopuu
MMPOTOKO.JI

ompesieJieHUsI TeMIEPATYPhI BCOBINIKA M BOCTIJIAMEHEHHS KUIKOCTEl B OTKPBHITOM THIJIE
(yka3ate MapKy npubopa u criocod HarpeBaHus:)

Jlara

VYcnoBus B IIOMCIICHHH

HaumenoBanue, coctaB W (DU3HKO-XUMHUYCCKUC
CBOMCTBA UCCIIEAYEMOM KUIKOCTH




Temneparypa, °C
atMocgepHoe nasneHne, Klla
OTHOCHTENBHAsI BIAXHOCTh, %

Homep obpasna | Ckopocts | Temmneparypa Pesynbrar Temneparypa | OcobenHocTr
JUISl NCTIBITAHUS | HArPEBaHMS | HCIIBITAHWS, | WCIBITAHUS HA BCHBIIIKA WCTIBITAaHHS
obpa3sia, °C BCITBIIIKY (BocIUTaMEHEHHUS)
°C-mun’' (BocIIaMEHEHHE) , °C

tBCﬂ(BOCHJ‘I) = laen (BocILI) CpenH + 0527 (10133 - p):

BriBog
damunust oneparopa
HammenoBanne maboparopuu

IMPOTOKO.I
onpeeeHHs] TEMIIEPaTypPhbl BOCIJIAMEHEHHUs (CAMOBOCILIAMEHEHHS WU TJICHHA)
TBEPABIX BellleCTB U MATEPUATIOB

Hata HammenoBanme, coctaB W (DU3HKO-XUMIYECKHUE
YcnoBus B IOMEIECHNH: CBOHICTBA HCCIIElyeMOro BEIECTBA WM YKa3aHHE
Temneparypa, °C HT/I va Marepuan

atMoc¢epHoe nasneHue, kKlla
OTHOCHUTEIIbHAS BJIAYXKHOCTH, %0

XapaKTepI/ICTI/IKa HU3MEPUTCIIbHBIX HpI/I60pOB

Howmep o6pasma mis Temneparypa PesynbpTaT ucnbITanus OcobeHHoCTH
HCIIBITAHUS ucnbeiTanus, C WCTIBITAHUS
BriBon

damuius oneparopa
HaumenoBanwue maboparopuu

IMPOTOKOJI
ompeejieHHsI TeMIIEPATYPhl CAMOBOCIIJIAMEHEHHS Ia30B U KHAKOCTell
Jlara HammernoBanme, coctaB W (DHU3UKO-XUMHUYCCKHUC
VYcnoBus B TIOMEIIEHUN: CBOMCTBA MCCIEAYEMOr0 BEIIECTBA

Temriieparypa, °C
aTtMocgepHoe nasneHue, Klla
OTHOCHTENbHAS BIAXHOCTB, %0

XapaKTepI/ICTI/IKa HU3MEPUTCIIbHBIX HpI/I60p0B

Homep mpo6er | KomngectBo | Temmeparypa kon6sl, °C | Temmeparypa
BEIECTBA BEIIECTBA B UCTIBITaHH,

ITepuon
HUHIYKITUH,

Pesynbrar
WCIIBITaHUS




npobe, cm” (1) °C c
BEpPX |cepenuHa |HU3
ITpumeuanue
BriBog
®amunus oneparopa
HaumenoBanue naboparopuu
MPOTOKOJI

Jlata

onpeaeJeHusl KOHHCHTPAHOHHBIX NMPe1€e/J10B PACIPOCTPAHCHUSA
IJIAMEHH 10 Ia30- 1 MapoBO3AyHIHbIM CMECAM

Ha3panme u cocraB BCHICCTBA, TEMIICpATypa KHUICHUA KW JABJICHUC HACBIIICHHOI'O Iapa IIpu

TEeMIIEpaType UCIIBITAHUN

PacueTHOE 3HaUEHNE KOHIIEHTPALMOHHBIX MPEAEIOB: @ = % 00., ¢,= % 00.
Howmep | Atmoc | Temnepa | OtHocut |O6mee| IlapimansHOe Konnenrparus Pesynbrar
ucreita |pepHoe| Typa e/IbHas | AaBJeH JIaBIICHUE KOMIIOHEHTOB | HMCIIBITAHUS Ha

HUSl | IaBJICH | UCIIBITAH | BIAXKHOC | He KOMITOHEHTOB cMmecH, % 00. BOCILUIAMEHEH

ue, nii, °C Tb CMecCH, | CMECH, MM PT. CT. ue
MM. PT. BO3/lyXa, |MM. pT.
CT % CT.
1123 (4|5|1]2]3]4]5

[Ipumeuanue

BeiBoa: ¢, = O N

®amunus oneparopa

HammenoBanne maboparopuu

IMPOTOKOJI

onpese/ieHUs] HUKHEr0 KOHIEHTPAIMOHHOI0 Npe/eJia pACIPOCTPaHEHHUsI IIJIaMeHH,

MaKCHMAJILHOTO JaBJIeHNHs B3PbIBa, MAKCHMAJILHOM CKOPOCTH HAPACTAHHUSA AaBJICHHS,
MHHHMMAJILHOTO B3PbIBOONIACHOIO COJleP:KAHUS KHCI0POAA 1 MUHUMATbHOM

¢aermaTuzupyromeii kKoHueHTpauuu gaermaTuzaropa

Jlara

YcaoBus B MOMEIICHUH:

TeMITepaTypa,

°C

HaI/IMCHOBaHI/Ie, CoCTaB H CI)I/IBI/IKO-XI/IMI/I‘IeCKI/IC
CBOICTBa HCCIIEAYEMOI0 BEIIECTBA

aTMocdepHoe nasneHue, Klla
OTHOCHUTEIIbHAS BJIAXHOCTh, %0

BMmectumocth PCAaKIMOHHOTO CoCyaa

XapakTepHCTHKA N3MEPUTENBHBIX IPUOOPOB

BMECTUMOCTb PECHBEPA

Howmep CopeprxaHue Macca Konnenrpanus | JlaBnenue CxopocThb
obpasia Juis KHCJIOPOa U obpasma, T BEIIIECTBA B B3pHIBa, HapacTaHus
UCIBITAaHHUS | Ta30BO3MYIIHOM PEaKLMOHHOM klla JaBJICHHS,




cMecH, % 00. cocyne, v’ Mlla-c’

ITpumeuanue
BoiBost: @y = 3P waxe = s (dp / d)yaxe =
Po, = > P =

Pamunus oneparopa
HaumenoBanue naboparopuu

IMPOTOKO.JI
ONPEACJICHUA TEMIICPATYPHLIX IPE/1€/JI0B PACIPOCTPAHCHUSA IIJIAMECHHU
o NMapoBO3AyIIHBIM CMECAM

[ara HaumenoBanue, coctaB U (PU3MKO-XMMHUYECKHE
VYcnoBust B MOMEIIEHUN: CBOMCTBA HCCIETyEeMOM KUIKOCTH
Temnepatypa, °C
atMochepHoe nasneHue, Klla
OTHOCHTEJNIbHAS BJIAXHOCTb, %0

XapaKkTepuCTHKa U3MEPUTEIBHBIX TPHOOPOB

PacuerHoe 3HaueHUE TEMIICPATYPHBIX NPEACIOB!:

Howmep o6pasima Temmeparypa, °C MomHoCTh Pesynberat Ocobennoctn
UL HCTOYHHKA UCTIBITAHMS HA | WCIBITAaHUA
HCIBITAHUS KUIKON napoBOH 3akuranus, Mk | BocIIaMeHeHHe
¢azsrl (hazer

_ (tBOCI'IJ'l + t(m(az )l + (tBOCl'lJ'I + tOTKaB )2 + (tBOCHJ'[ + tOTKaS )3

t,,t, = 6

BriBog: ¢, = =

damuus oneparopa

HanmenoBanue naboparopun

IMPOTOKOJI
onpesesieHUs! YCJIOBUI TEMJOBOT0 CAMOBO3rOPAHHUS TBePABIX BelleCTB M MATEPHAJIOB

[Jara HanmenoBanue, coctaB M (PHU3NKO-XHMHUYECKHE
YcnoBus B MOMEIICHNH: CBOHNCTBA HCCIIEyEMOT0 BEIIECTBA MM YKa3aHHE

Temnepatypa, °C HTJI na matepuan

aTMocdepHoe naBieHue, klla
OTHOCHUTENbHAsI BIAXHOCTh, %

XapaKTepI/ICTI/IKa HU3MEPUTCIIbHBIX HpI/I60p0B

Howmep Pa3mep VY aenbHas INoxazanus Temmnepa | Bpems no | [Iponomxute
oOpasua | obpasua (1o | MOBEpXHOCTh | TEPMOUIEKTPUUECKUX | Typa | caMOBO3TrO JBHOCTh
JUIst pasmepy obpasia, npeoOpa3oBaTeneil | UCNIBITaH | PaHUA, 4 | HCHBITAaHUA
HCIIBITAH | KOP3UHOUYKH) M us, °C




ns , MM
1 2 3
IIpumeuanue
YpaBHeHUs, BRIpaXKAIOLIHME YCIOBHS TEIUIOBOTO CaMOBO3TOPAHHS:
lgt.= ;g =
®amunus oneparopa
HaunmenoBanue naboparopuu
IMPOTOKOJI
olpeseJieHUs MUHHUMAJIbHON YHEPIruM 32:KMT'AaHUS NbLIEBO3AYLIHBIX cMeceii
Hata HammenoBanme, coctaB W (DHU3HKO-XUMHYCCKHUE
VYcnoBus B MOMEIIEHNH: CBOIICTBa HCCIIElyeMOTO BEleCTBa
Temneparypa, °C
atMoc¢epHoe nasneHue, klla Jlannble 0 GppakumoHHOM cocTaBe 00Opasia

OTHOCHUTEIbHAS BIAXKHOCTh, %

XapaKTepI/ICTI/IKa N3MCPUTCIIbHBIX HpI/I60pOB

Howmep | Hanpsoxen | Pacctosiame | Pasps | Hanpspkenue Ha | EMxo | Ymcno | Yucmo | Dueprust
WCOBITA| UWe Ha MEX Ty JHBIN | KOHJAEHCAaTOpe, | CTh |HCKPOBBIX |BOCIIIAM | HCKPOBOTO
HUS | BUOparope, | pacbUIATEINE | TpOoMe kB KOHJIE | pa3psioB | €eHeHull | pas3psna,
B MU JKYTOK HCaTo n m m/x
aNeKTpoAaMu | [, MM pa,
h, MM 1o
U, U,
[Ipumeuanue
BriBon: W=

damunus oneparopa
HanmenoBanue naboparopun

IMPOTOKO.I
onpeseJieHUs] KHCJIOPOTHOI0 HHAEKCA
Hata HaumenoBanue, marepuana
YcnoBusl B IOMEIIEHNUH: Bun, pazmepsr u opueHTaIms oopasima

TemMriieparypa, °C
aTtMocgepHoe naBneHne, kKlla
OTHOCHTENbHAS BIAXHOCTB, %0

Bapuanr 3axuranus (A wiu b)
Konpummmonuposanwue: 6e3, 23, 23/50
3Hauenus: d = s KU = o=

1. Onpenenenne KOHIIEHTPALIME KUCIOPO/Ia sl apbl CUMBOJIOB X 1 O B MHTEpBaJie KOHIIEHTPAIUH
He Oomee 1 % (o m. 4.14.3.15).

KomnrenTparus kucioposa, % o0.

Bpewms ropenus, ¢




JnuHa cropeBuieit yacTa, MM

Cumsouns! 0 mim X

KOHHGHTpa]_[I/ISI KHCJIOpOJa CMMBOJIa 0 JUIA TIapbl =

2. OHpeﬂeneHHe 3HAYCHUA KUCIIOPOJHOTO MHIICKCA.

(c 3TO¥ BeJIMYMHBI HAUNHAIOT YacTh 2).

3uauenue d=0,2 % Ilo . 4.14.3.16—4.14.3.18 Ck
Konnentpanus O,, %
Bpewms ropenus, ¢
CumBouns! 0 mim X
3. IlpoBepka 3HaueHus d (coriacHo 1. 4.14.4.3).
ITocnennaue 6 KonnenTpanus kucimoponaa, %
pe3yJIbTaToB Z KU V-KH (V-KH)*
Ck 1
2
3
4
5
n=6

4. Ilpumeuanue

o=[> - k1) in )"

damunust oneparopa

HanmenoBanne maboparopuu

Jlata

IMPOTOKOJI
ornpeaeJeHusd CIIOCOOHOCTH B3PbIBAaTHCA U ITOPETH NMPH B3aUMO/IeiiCTBMH C BOZlOﬁ,
KHCJI0POOM BO3AyXa U IPYIruMHM BellleCTBaMHu

VYcaoBus B TOMEIICHUH:
Temnepatypa, °C

HaI/IMeHOBaHI/IC, COCTaB H CI)PISI/IKO-XPIMI/IQ@CKI/IC
CBOICTBa HCCIIEAYEMBIX BCUICCTB

aTMocdepHoe nasneHne, kKlla
OTHOCHUTEJIbHAS BIIAYKHOCTh, %0

XapaKTepI/ICTI/IKa N3MCPUTCIIbHBIX HpI/I60pOB

Howmep Komugectro
obpasma s |  HMccaeayemMoro
UCIIBITAHUS BEIlIECTBa B

obpasne, r (cM’)

Temneparypa
HCIIbITAHUA,

°C

IIponomxurens
HOCTb
WCIIBITaHUS,

q

Pesynbrar
UCIIbITAHUA

Ocobennoctu
HUCIIBITAHUS




BriBog
damunust oneparopa
HammenoBanne maboparopuu

IMPOTOKOJI
omnpeseeHdsi HOPMAJIBHOI CKOPOCTH PacnpocTPAHEeHUs NJIaMeHH,
MAaKCHMAJILHOTO JaBJIeHHsI B3PbIBA U MAKCMMAJIBHOH CKOPOCTH
HapacTaHUS AaBJIEHHs B3PbIBA ra30- U NAPOBO3AYIIHOI cMecH

Jlara HanmeHoBanne u (pU3HKO-XUMHYECKUE CBOWCTBA

VcioBus B TOMEIICHUU: HCCIIEIyEMBIX BEIIECTB
Temrieparypa, °C
aTMocdepHoe naasneHue, Klla
OTHOCHUTE/IbHAS BIAYKHOCTh, %0

BMeCTHMOCTb PEaKITHOHHOTO COCY/Ia, IM
Crioco6 pUroTOBIICHHSI TOPIOYEH CMecH
XapakTepuCcTHKa H3MEPHUTEIBHBIX IPHOOPOB

Konnenrpanus Bpewms PaBHOMEpHOCTH Oueprust | AnmurensHocTsh | OcoOeHHOCTH
TOPIOYET0 B | TEPMOCTATHPO Harpesa HCKPOBOTO HCKPOBOTO UCIBITAHUS
PEaKIMOHHOM | BaHUS, MUH PEaKIMOHHOTO paspsima, MUk | paspsima, Mc
cocyne, % o00. cocyna, K
(MM prT. CcT.)

T, | T. | T,

OcoOeHHOCTH TIPOBEICHHS pacueTa
Tun npumensiemoit 9BM
Meron onTuMu3zanuu
HasBanue nporpaMmsl 1 (haMuiust IporpaMMucTa
TouHoOCTh pacdera (oJUHApPHAS, ABOMHAS)
Pe3ynbTaThl pacueToB i K10 CEpPUHU HCIBITAHUHA O(POPMIISIIOT, B BUAE OTACIFHON TaOIHIIBL.
XapaKTEpUCTUKH CEPUM UCIIBITAHUMN:
Ha4yaJbHOE JABJICHUE p;* 105, ITa=
ncxogHas remneparypa 1, K=
KOHIICHTPAIIUs TOPIOYEro ¢, % 00. =
OTHOCHUTEJIBHOE MaKCUMAaJIbHOE JIaBJIeHue B3pbIBa, [1,=
(TIogUepKHATE: pacydeT, SKCIep.)
NOKasaTesb aanadaThl HCXOIHON CMECH Yy, =
MOKa3aTelb aanadaThl MPOAYKTOB TOPEHUS Y, =

Howmep PesynbraTs! PesynbraThl pacuera Cpennee 3HaYCHHE B CEPHH
HUCIIbITAHUSA B OKCIICPUMEHTA HUCIIBITAHUM
cepuu
p-10°, Tla t, MC Su T ASys e+ Ae §%, = As®, €% + Ag®

LlenecooOpa3HO K MPOTOKOMY Mpuiiarath rpaduk 3aBUCUMOCTH MAaKCHMMaJIbHOT'O JaBJICHHS B3pHIBA
U MaKCHMAaJbHON CKOPOCTH HapacTaHWsl JaBJCHHS OT KOHIICHTPAIWH HCCIEAyeMOro BEIeCTBA B
rOpIOYeii CMECH C yKa3aHHEM HaYalbHOTO JABJICHUS W TEMIICPATYpbl M 3HAYCHHH 3THX BEIHYHMH B
Ka)XZIOM UCIIBITAaHHH.

®amunus oneparopa

HaumenoBanue naboparopuu




MPOTOKOJ
onpeeeHHs1 CKOPOCTH BHITOPAHHUS KUAKOCTEId.
Jata HaumenoBanme coctaB W (PHU3UKO-XUMHUYECKUE
YcnoBus B IOMENICHUN: CBOMCTBA MCCIEAYEMOM KUIKOCTH
Temnepatypa, °C
atMocgepHoe nasneHue, Klla
OTHOCHUTEIIbHAS BIAXKHOCTh, %

I'paynpoBo4HBINH KOAQPUIHEHT YCTAaHOBKU R =
XapakTeprcTHKa H3MEPUTEIBHBIX IPHOOPOB

Homep JuameTtp IToxazanus MaccoBas |Cpennee 3HaueHue| XapakTep U
WCTIBITaHU | TOPETKH, PEeTUCTPUPYIOIIETO CKOPOCTb CKOpOCTU pexum
s MM npudopa, BBITOPAHHUS /1;, |  BBITOPAHUS 111, rOpeHust
MM kM2 2 -
KI'M™” :C
Al At
ITpumeuanue

dammus oreparopa
HammenoBanne maboparopuu

IMPOTOKOJI
onpenaejieHust KO3 puumeHTa 1bIMO00Pa30BAHUS
Hata HammenoBanme, coctaB W (DHU3UKO-XUMHYCCKHE
YcnoBus B IOMEIICHNH: CBOICTBa HCCIIEyeMOIo BEIECTBA MM YKa3aHHE
Temneparypa, °C HTJI na maTepuan

atMocdepHoe nasneHue, kKlla
OTHOCHUTEIJIbHAS BJIAYXKHOCTh, %

Pa3M€pBI 1 BHCIIHWEC NPU3HAKN UCIIBITHIBACMBbIX 06pa3u()B

Pexum Howmep Macca Caeromporryckanue, % Koaddpunment
UCTbITaHK# | oOpasua Juisi |  oOpasua, Kr JIBIMOOOPA30BaHUS ISt
HCIIBITAHNH KaXJI0T0 00pasia,
HayaJIbHOE KOHEYHOE MKr!
[Ipumeuanue
BriBog

damuinus oneparopa
HammenoBanwue maboparopuu

MPOTOKO.JI
omnpeneJieHUs] HHAEKCA PACTPOCTPAHEHHsI TIJIAMeHH
[Hara HaumenoBanue, cocraB mnu ykazanue HTJ] Ha
YcnoBus B MOMEIICHNH: Marepuan

TeMiieparypa, °C
aTMmocdepHoe naBieHue, klla
OTHOCHTEJNIbHAS BIAXHOCTB, %0




3HaYeHre TEIIOBOTO KOA(PPHUIIMEHTa YCTAHOBKH 3 =

Howmep |Pa3smepsl | Temnepatypa Bpewms, ¢ Jmuna Hunexc
oOpasma | o0pasma, | ABIMOBBIX MIPOXOKIEHHSI QPOHTOM | TOCTHKEH | OOTOpEBI | pacmpocTp
JUIsL MM rasos, °C IIJJAMEHH {-I'0 y4acTKa us €ro aHEeHUs
UCIIBITaH MakcuMall | ydacTKa | IUIaMEHH
ui bHOU oOpa3ia, TUTSE
TeMIepaTy MM KaXJ10T0
pHI obpasma
Hauvan (Makcu (0| 1234|5678 |9 | apiMmoBBIX
bHas |MaibH ra3oB
ast
[Ipumeuanue
BeiBog

damuinus oneparopa
HaumenoBanwue maboparopuu

MMPOTOKOJ
omnpereeHNs MOKA3aTeNsI TOKCHYHOCTH MPOAYKTOB FOPEHHUs MOJUMEPHBIX MATEPUAJIOB
Jlara HaumenoBanue, cocrtaB wiu ykazanue HTJ[ Ha
VYcnoBus B MIOMEIICHHH MaTepuan

TeMiieparypa, °C
aTMocdepHoe naBieHue, klla
OTHOCHTEINbHAS BIAXHOCTB, %0

Pa3mMeps! 1 BHEIIHKE IPU3HAKU HCIIBITBIBAEMBIX 00pa3IoB

Homep | Temmepa B IToteps | MaccoBast |IIpogomkur| IlapameTrp TOKCHYHOCTH
oOpasma | Typa |pas3loXKeHHs | MacChl, T JIOTIS €JIbHOCTD
UCTIBITaH | (TOpeHus) JeTy4uX |dKCHosuumu | [ Maccoas 1omst
us, °C oOpasua, BEILIECTB, % | )KUBOTHBIX, CL530 " | kapGokcuremor
MHUH MHH I'M- noouna, %
[Ipumeuanue
BriBoj,

damunus oneparopa
HanmenoBanue naboparopun

IMPOTOKOJI
onpeaeaeHUss MUHUMAJIbHOH (uiermaTuzupyomeil KoHueHTpauuu ¢guermMmaTuzaTopa u
MHMHHMMAJILHOTO B3PbIBOONIACHOIO COJIeP:KAHUS KHCJI0PO/A B ra30- U NAPOBO3AYLIHBIX CMecAX

Hata HammenoBanme, coctaB u (PHU3HKO-XUMHUYECKUE
YcnoBus B NOMEIICHUH: CBOMCTBa HCCIIEAYEMOTO BEIECTBA
Temnepatypa, °C
aTMocdepHoe nasneHne, kKlla
OTHOCHTEIIbHAS BJIAXHOCTh, %0




PacueTHOE 3HAaUCHKE KOHICHTPAIMOHHBIX ITPEACIIOB

Howmep OcraroyHoe [TapruanbHeie Konuenrpauus PesynbraT | KoHnienrparg
IpoObI JaBJIEHUE B JIaBJIEHUS KOMIIOHEHTOB CMECH, | MCIIBITAHU | HOHHEBIE
BEII[ECTBA | peaKIIMOHHOM | KOMIIOHEHTOB CMECH, % 00. s Ha Mpeaesbl
cocyzie, MM MM PT. CT. BOCIUIaMEH | pacipocTpa
PT. CT. eHHe HEHHS
Betec | urerM | BO3MyX | Berec [ paerMm | Bo3ayx IUIAMEHH TI0
TBO |aTHM3ar TBO | arm3a cmecH, %
op TOp 00.
[Ipumeuanue
Besoa: ¢4=; Po, =
Pamunus oneparopa
HaumenoBanue naboparopuu
IIporokoa

Jlata npoBeneHus UCTIBITAHUN
HanmenoBanue roprouero
HanmenoBanwme pazbaBuTemns

ONBITOB 10 ONIPe/IeJIEHUI0 KOHIEHTPAIMOHHOTO npeesia tudpdy3nonnoro
ropeHusi ra3oBbIX cMeceil B BO3ayxe

Temneparypa uccienyemMon razoBoi cMecu

ATmocdepHoe naBneHue

Howmep
/I

Konrnenrpanus roproyero, % (00.)

[laBneHue cpbiBa,
klla

CxopocTh cpbIBa
1 hy3HOHHOTO TOpeHusi, M/C

IIpunsaroe 3nauenue ITJAI cmecu

°C cocraBiseT

damuius oneparopa

% (06.).

N3menennas penaxkuus (M3m. Ne 1)

MHOJIHUCH

B BO3JyXe IpHU TeMIlepaType

ITPUJIO)KEHHUE 2
Pexomenoyemoe

METO/Ibl PACUETA TEMIIEPATYPBI BCIIBIIIKH )KUJIKOCTEM

1. MeToabl pacueTa TeMIIePaTYpPbl BCNBIIIKH HHIMBUAYAJIbHBIX KHAKOCTel B 3aKPbITOM

THIJIC

1.1. TemmepaTypy BCHBIIKH XUAKOCTEH (#5;) B °C, MMEIOLINX HUKENEPEUHCICHHBIE BUJIbI CBSI3€H
(Tabum. 17), BEIMUCISIOT 110 Gopmyie



B

tcn:ao

+at +

rae ay) — pa3MepHsIi ko3 durnent, paBHeid MunyC 73,14 °C;
a, — Oe3pa3mepHbii K03 duiment, pasubii 0,659;
tam — TEMIIEpaTypa KUIEHUS HCCIelyeMOH KUIKoCTH, °C;
@; — SMIMPUYECKHE KO3 PULMEHTBI, NpUBEIEHHBIE B Ta0. 17;
l; — KonM4ecTBO CBA3EH BUIA j B MOJIEKYJIE HCCIIEAYEMON KUIKOCTH.
Cpennsist KBagpaTHuecKas HorpemHocTs pacyera (8) mo gopmyie (33) cocrasnser 13°C.

(33)

Tab6muma 17
Bugn cBsi3u a;, °C Bun cBasu 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—O 2,47 Si—Cl1 10,07
CcC=0 11,66 N—H 5,83
C—N 14,15 O—H 23,90
C=N 12,13 S—H 5,64
Cc—S 2,09 P—O 3,27
C=S —11,91 P=0 9,64
C—F 3,33

1.2. JIas HIDKENepeunuclIeHHBIX KJIacCOB BELIECTB TEMIEPaTypy BCHBIIIKK B °C BBIUUCIAIOT MO
¢dopmyne

thn =a+ btxym > (34)
rae a, b — sMmnupuyeckre Ko3(h(GUIMECHTH, NPUBEACHHBIC B Tabi. 18 BMecTe €O CpemnHUMHU
KBaJPaTHIECKAMH ITOTPEITHOCTIMH pacdera .
Tabnuua 18
Kunacc Bemnects KoaddurmenTs!
a, C b 5, C
AnKaHbI —73,22 0,693 1,5
CrmpTsl —41,69 0,652 1,4
ANKAITaHUIHHBI —21,94 0,533 2,0
Kap0OoHOBbIE KHCIOTHI —43,57 0,708 2,2
AnxuindeHomns —38,42 0,623 1,4
ApoMaTHUYeCKue YTICBOJOPOIBI —67,83 0,665 3,0
Anbaeruab —74,76 0,813 1,5
Bpomankansl —49,56 0,665 2,2
KeroHs! —52,69 0,643 1,9
XnopamkaHsl —55,70 0,631 1,7

1.3. Ecnm mst uccnemyeMoil )KMIKOCTH W3BECTHA 3aBUCHMOCTD JTABJICHUS HACHIIIEHHOTO Mapa OT
TEeMIIepaTyphl, TO TEMIIEPATypy BCHBIMKY B °C BBIUUCISIOT O (hopMyJIe

A
=—F 273, (35)

tBCl'l -
pBCHDOB

rae A —KoHcTaHTa, paBHas 280 k[Ta-cm*cK;
Pren — NApIMANBHOE JIaBIICHHE T1apa UCCIIEAyEeMON )KUAKOCTH TIPH TEMIIepaType BCIBIIKH, Kl1a;
Dy — ko3hduupeHT auddy3nn mapa B BO3AYXE, CM>C




B — crexnomerpuyecknii KO3()(HUIMEHT KHCIOpOJa B PEAKIMU TOPEHHs, OINpEeAesieMbId MO
hopmymne

B=m.+mg+0,25(my,; —my)—0,5my +2,5m,, (36)

rne Mg, Mg, My, My, My, M, — YACIO aTOMOB COOTBETCTBEHHO YIJIEPOJA, CEPhl, BOAOPO/A,
rajionsia, kucsiopozaa u gocdopa B MoseKyIie JKHIKOCTH.

CpenHsis KBagpaTHIecKas MMOTPEITHOCTh pacueTa mo popmyne (35) cocrapmser 13°C.

2. MeTtoapl pacyera TeMmepaTypbl BCHBIIIKH CMeceil TOPIOYHX SKHAKOCTel B 3aKpPbITOM
THIJIe

2.1. TemnepaTypy BCTIBIIIKA CMECEH TOPIOYHX KUAIKOCTEH (f5cr.cy) B °C BEIUUCIIOT IO (OPMYIIE

u AH AH
le. exp -
& R(t._. +273) R(t

BCII{

Hueni — 1 , 37
+273) G

BCII.CM

]I X; — MOJIbHAS JI0JIS i-T'0 KOMITIOHEHTA B XHIKOH (aze;

AH,.j — MOJBbHAS TEIUIOTA HCTIAPEHUS i-T0 KOMIIOHEHTA, kJDK-MoIB

tsen— TEMIIEpATYpa BCBIIIKY § -TO KOMITOHEeHTa, °C;

R — yHUBepcanpHas ra3oBasi IOCTOSTHHAS.

3uauenne AH,,; / R MOXeT OBITh BEIYHCIIEHO 10 HHTEPIOJSIMOHHON (popmyire

AH,, . /R=-29186+19,6(t,, +273), (38)

KU

TI€ tyun; — TEMIIEpaTypa KUIEeHUs i-ro KOMIOoHeHTa, °C.

CpenHsis KBajJpaTHyecKas MOrPeIHOCTh pacueTa mo Gopmyie (37) cocrasmsier 9° C.

2.2. Ecnu Juis KOMIIOHCHTOB CMECH HM3BCCTHA 3aBUCHUMOCTH JIABJICHUS HACHIIICHHOTO Iapa OT
TEMIIEPATYPbI, TO TEMIIEPATYPY BCIBIIIKA CMECH BBIYHUCISIOT 110 (hopmyrie

i[xilO“i (1642-0,)[(1642-0_,)|=1.  (39)

i=1

rne ai = Bi(®CMi _®[)/®CMi®i’

cMi = tBCl'l.CM

C +C,,

B;, C, — KOHCTaHTBI ypaBHEHUs: AHTyaHa JUIsl | - TO KOMIIOHEHTA.
1

CpenHsisi KBaipaTuueckas MOrpeiHocTs pacuera 1o popmyste (39) cocrasnsier 11°C,
2.3. TemnepaTypy BCHBIIIKH OHHAPHBIX CMECEH IKHIKOCTEH, NPUHAICKANUX OIHOMY
TOMOJIOTHYECKOMY PSAY, BEIYUCIAIOT 110 (hopmyite

=1 AL + (m = D(x")"], (40)

BCII.CM

rne 'y — TeMIlepaTypa BCIBIIKH JETKOKHUIALIEro KOMIOHeHTa, °C;

A — roMoJorudeckasi pa3HOCTh TI0 TEMIIEPAType BCIIBIIIKH B paccMaTpuBaeMoM psay, °C;

X — MaccoBas J0JIs1 BBICOKOKHITAIIETO KOMIIOHEHTA B JKHJIKOU (hase;

M — Pa3HOCTh MEK/1y YHCIIOM YTJIEPOHBIX aTOMOB KOMIIOHEHTOB CMECH;

x' — KO3((UIMEHT, YIUTHIBAIONINA HEIWHEHHBIN XapaKTep 3aBHCUMOCTH fy; OT X. Ilpm x > 0,5
x=2x—1; mpux<0,5 x'=0.

®opmyna (40) mpuMeHHMa AN TOMOJIOTHUECKHX DSIIOB H-CIIUPTOB M CIIOXHBIX 3()HPOB
HOPMAJIBHOTO CTPOCHHUSL.

CpenHsist KBaZpaTHUECKasl IOTPEITHOCTh pacueTa coctaisier 2 °C.

3. Metoabl pacyera TeMmepaTypbl BCHBIIIKH WHAMBHAYAJIBHBIX JKHAKOCTEHl B OTKPHITOM
THIJIe



3.1. Temneparypy BCHBIIIKM B OTKPBITOM THUTJE BbMHUCIAAIOT 10 (opmyne (33), ucnonb3ys

BEJIMYMHBI SMIIMPHYECKUX K03 PHULINEeHTOB U3 Tabdi. 19.

Tabmuma 19
Bug cBsasu a;, °C Bup cBsasu a;, °C
c—C 3,63 Cc—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
c—O 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

Koappuuuentsl ay ¥ a; mnpu pacyere TeMIlepaTypbl BCIBIIIKM B OTKPHITOM THIJIE PaBHBI
cootBercTBeHHO MuHYC 73 °C 1 0,409.
Cpennsisi KBaJpaTuuecKkas MOTPelIHOCTh pacyeta coctasiser 10 °C.
3.2. Ecnu s nccneyeMoi JKHAKOCTH M3BECTHA 3aBHCHUMOCTH JABJIEHUS HACBHIIIEHHOTO Iapa OT
TEeMIepaTypbl, TO TeMIEepPaTypy BCIBIIIKKA B OTKPHITOM THUTJIE BBUMHCIIOT 10 Gopmyre (35), roe Ag

=427 klla-em*c K.

Cpennsist KBapaTuuecKkas MorpelnHocTh paciyera cocrasiser 13°C.

ITPUJIO)KEHHUE 3

Pexomenoyemoe

METO/bI PACYETA TEMIIEPATYPbBI BOCINIAMEHEHUSA )KUIKOCTEM

1. Temmeparypy BOCIDIAMEHEHHS (fyo.; ) MHIUBUAYATBHBIX >KHAKOCTEHl B °C BBIYHCISAIOT IO
dopmyne (33), roe ag — pasmepHbiii ko3dduient, paBueiii Munyc 47,78 °C; a; — 0e3pa3MepHbIit
ko3 dunment, pasHelii 0,882; a— smnupudeckne ko3GbUIMEHTHI, TPUBEAEHHbIE B Ta01. 20.

Tab6muia 20
Bun cBsizu a;, °C Bun cBsizu a;, °C
Cc—C 0,027 C=0 —0,826
C =C —2,069 C—N —5,876
C=C —8.,980 O—H 8,216
C—H —2,118 N—H —0,261
c—O —0,111

Cpennsisi KBapaTuyecKas MOrpelHoCTb pacuera cocrasiisieT 5 °C.
2. Ecni n3BecTHa 3aBHCHMOCTH JTABJICHUS HACBHIICHHBIX MAPOB OT TEMIEPATyphl, TO TEMIIEPATypy
BOCIIJIAMEHEHHS] WHAMBHIYAIBHBIX JKUAKOCTEH, cocrosmmx u3 atomoB C, H, O, N, BEUUCISIOT 1O

hopmyiie

BOCII

A

=% 273,
pnoanOB

riae As — KoucranTa, pasHas 453 klla-cm®cem K (st pocdopopranngeckux Bemects Ay = 1333

kITa-cm>em™K);

klla;
B — crexuomerpuyeckuii Ko3(QUIMEHT KHUCIOpOJa B PEaKIUH
tbhopmyne (36).

Cpennsist KBagpaTuyecKas MOrpelHoCTh pacuera cocrapiseT 6 °C.

Poen — HAapIHAIBHOE IABJICHUE TTapa MCCIIEAYyEMON KUIKOCTH IIPH TEMIIEpaType BOCIUIAMEHEHNS,

TropeHus, BBIYMCIISIEMBIA 110



3. Temneparypy BocIUIaMeHEHHs aIU(paTUYECKHX CIIUPTOB W CIOXKHBIX 3()UPOB BBIUUCISIOT MO
¢dopmyne
tom +273

tooen = -273, (42)
1+ K, +273)

KHIT

rae K — smmupuueckuii kosh¢uuuent, pasusii 6:10% mms crmpros u 7107 s crosxkHbIx
3¢upoB.

Cpennsisi KBagpaTudeckass MOTpemHocTh pacuera cocrapiseT 2 °C mis cniuptoB U 4 °C — mis
CJIOKHBIX 3(pUpOB.

TIPUJIOJKEHUE 4
Obsizamenvroe

METO/bl PACYHETA KOHIHEHTPAIIMOHHBIX NPEJEJIOB PACITPOCTPAHEHUSA
IINIAMEHH 110 I'A30- 1 TAPOBO3YIIHBIM CMECSM

Meroapl pacdeTa MPUMEHUMbI ISl WHIMBUAYAIbHBIX OPraHUYECKUX BEIIECTB, COCTOSIIUX U3
atomoB C, H, O, N, C1 (ue Gonee omHOro aroma Xjopa B MOJIEKyJe) W UX cMeceil. B ciyuasx,
OTOBOPEHHBIX B M. 2 W 3, B COCTaB cMeceil MOTYT BXOJHUTH BOJOPOJ, IHOKCHJ yIJepona, as3oT,
BOJMsiHON map. OTHOCUTENbHAS CpEIHSSI KBAaIpaTHYECKas MOrPEHIHOCTh PACUETHBIX 3HAYCHUI
KOHILIEHTPALMOHHBIX MPEENIOB PAaCIIPOCTPaHEHHs INTaMeHH He mpeBbiaeT 20 %.

1. Meroapl pacyera KOHIEHTPANMOHHBIX MpeNeJIOB PACHPOCTPAHEHMS] ILUIAMEHU
HHAMBHUIYAJIbHBIX BElleCTB /1J151 HAYaJbHOI TeMnepartypsbl 25 °C

1.1. Huxnuit npenen (¢,) B % 00. BBIYUCISIOT IO GOpMyIaM

/ p
¢, =100/(1+h,AH 1+ hm; +> hm,) (43)
Jj=1 r=1

nim

q
@, =100/ hm, (44)
s=1
rae
hy— SMIMPUYECKHI TApaMETP TEMIOTHI 00Pa30BaHHs BEILECTBA, MOJb KK B
AH°; — crangapTHas Temaora o6pa3oBaHMs BELIECTBA B ra3zoo0pasHoM cocrosiHuu mpu 25 °C,
K)1>I<~Mom{1;
h;, h, hy — xodpdunuenTs, xapakrepusyromue Bkaajg j-x atomoB (C, H, O, N, Cl1), r u s-x
CTPYKTYPHBIX TPy, BIUSAIOMNX Ha HIDKHUHN TIpEIed;
m;, m,, Wy — YUCIIO ATOMOB j-TO DJIEMEHTA, I' U S-X CTPYKTYPHBIX TPYII B MOJIEKYJIE BEILECTBA;

I, p, ¢ — YUCIO XUMUYECKUX DJIEMEHTOB U TUIIOB CTPYKTYPHBIX I'PYIII B MOJIEKYJIE BELIECTBA.
3HaveHns koapduenTos A, h;, h,, npuBeseHsl B Ta0MI. 21.
Ta6unuma 21
h; hy hy
he hyu ho /N hey he=c h (R MOJIb KK =
c—C
9,134 2,612 -0,522 - 0,494 -3,57 7,88 6,50 0,0246
3uayecHus K03(pPUIIUCHTOB /i, TIPUBEICHBI B Ta0J. 22.
Tabmuma 22
Bun cTpykTypHOH TpyIIBI hy Bun cTpykTypHOU TPYyIIBI hy
Cc—C 3,75 C—Cl1 0,71
Cc=C 11,10 O—H 0,52
C—H 4,47 N—H 1,90




c—O 0,90 N—N 13,84
C=0 3,12 31,05

c=C
C—N (TpexBaJIeHTHBIN) 2,27 Z 44,13
E- j

1.2. Bepxuuii mpejien pacrnpocTpaHeHus IuaMeHH (@, ) B % 00. BBIYHACISIOT B 3aBHCHMOCTH OT
BEJIMYMHBI CTEXHOMETpUIecKoro kodddunuenra kucnoposa () no popmyram:

! q

¢, =100/ Zhjmj+2qs pu B < 8 (45)
j=1 s=1

¢, =100/(0,768B + 6,554 ) npuf>8 (46)

rrae /;, g— KO3 PHUIUEHTHI, YIUTHIBAIOIINE XUMUIECKOE CTPOCHHE BEIIECTRA;

m j — YUCJIO CBA3EH j-TO DIIEMEHTA;

mc, My , Mcj, Mo — YUCIO aTOMOB COOTBETCTBEHHO YIJIEPOJa, BOAOPOJA, XJIOPa U KHUCIOPOJa B
MOJIEKYJIe BELIECTBa.

3HaveHns ko3GUIUEHTOB /; M ¢, IpUBeeHbI B Tab. 23 u 24.

Tabmuua 23
Bupa crpykrypHO# rpynnsl h; Bup crpyktypHOU rpynnsl h;
c—C —0,84 C=0 1,31
C =C 0,89 C—N —1,17
Cc=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
Tabiuma 24
Bun cTpykTypHO# rpynibl qs
O
/
& o
\H 1,47
LUK HeapOMaTHIEeCKHUI 9/m,
[
—C—C—
N 1,11
0]

2. MeToa pacyera KOHLUEHTPALMOHHBIX Mpele/iOB PACHPOCTPAHEHHUS IUIAMeHM [JIsl cMmeceil
TOPIOYHX BellleCTB MPH HAYAIbLHOI TemmepaTtype 25 °C

Mertop mpeaHa3HauYeH I BEIECTB, HE BCTYMAIOMIMX MEXAY CO00I B XMMUYECKYIO PEaKkIUIO MPpU
HadaJabHOH TeMIeparype. B 4mncio KOMIIOHEHTOB CMECH MOJXKET BXOIUTH MOJ'IeKyJ'DIprIﬁ BOOPOL,
00beMHasl KOHIEHTPAIMsI KOTOPOTO HE JIOJDKHA IIPEBBINIATh 75 % OT CyMMBI FOPIOYMX KOMIIOHEHTOB
cMmecu. HeroprounMn KOMIIOHEHTaMH CMECH SIBISIOTCS AMOKCHZ YIJIepoJa, a30T M BOASHOW map. B
YHCJIO KOMIIOHEHTOB CMECH HE BXOAUT KHUCIIOPO/.

Hwxkuuii @, (BepxHUH @,) Mpeaen paclpocTpaHeHUs IFIaMEHH JJIsl CMECH TOPIOYHMX BEUIECTB B %
00. BRIYHCIISIIOT TT0 (hopMyIie

n n
PPy =20, /2 (0 /D) s (47)
k=1 k=1

Ie (O — KOHIIEHTPAIH k-20 TOPIOYEro KOMIIOHEHTa cMecH, % 00.;
Oy — HIDKHWA WX BEPXHUU Mpenen s OWHApHOH CMECH k-20 TOPHOYETO KOMIIOHCHTA C




BO31IyXoM, % 00.;
1 — YHCJIO TOPIOYUX KOMITIOHEHTOB CMECH.
Ecnu npenen (@) Kakoro-inbo KOMHOHEHTa CMECH HEM3BECTEH, €ro BEIYMCIISIIOT, KaK YKa3aHo B II.

3. MeToasl pacyera npeiejioB paclpoCcTpaHeHUs IUIAMeHH JJIsl cMeceil TOPIoYMX BellecTB ¢
HEeropoYUMH NMPHU BBIMYCKe UX B BO3AYX /U1 HAYAIbHOIH Temnepatypsi 25 °C

JlaHHBIC METOABI pacdyeTa MPUMEHSIOTCA B TOM CIIydae, €CJIM KOMIIOHEHTBI CMECH HE BCTYMAIOT
MEXIy CO00M B XMMHUECKYIO PEaKLHUIO NPH HauyalbHOW TeMIlepaType, HETOPIOYMMHU KOMIIOHEHTaMHU
CMECH SIBJIFIOTCSA JUOKCHJ yriepoja, a30T U BOASHOM map. B 4Mcio roproyux KOMIOHEHTOB CMECU
MOJKET BXOJHMTBH MOJIEKYJISIPHBII BOAOPOJI, 00bEMHAsI KOHLEHTPALMS KOTOPOTO HE AOJDKHA MPEBBIIIATH
75 %. B unci10 KOMIOHEHTOB CMECH HE BXOAUT KHCIOPO/.

3.1. HmKHUI KOHLEHTPALMOHHBIA IpesieN paclpoCcTpaHeHHs IUIaMeHH s cmecu (¢,) B % 00.
BBIYHCIIAIOT 110 hopmyite

Gu=100/(1 +v,) , (48)
rae vy — 4YHCIO Moﬂeﬁ BO3ﬂyXa, HpI/IXOIlﬂLlIeeCH Ha 1 MOJIb HCXOI[HOﬂ CMECCH, OHpeﬂeﬂﬂlOT 10
¢dopmyie
vV, =2.0,/0,, —001> 0, +> ¢,C,), (49)
k=l k=1 =1

T7Ie (,— HIDKHHUHN Tpees pacipocTpaHeHus! IIIAMEHH k-20 TOPIOYEro KOMIOHEHTa, % 00.;
(p; — KOHIIEHTpALUA j-TO HErOPIOYero KOMIOHEHTa, % 00.;

C; — k03 HIHMEHT j-ro HErOPIOYEro KOMIOHEHTA;

M — YHCIIO0 HErOPIOYMX KOMIIOHEHTOB CMECH.

3navenns kosddunuenta C; npuseeHsl B Tabi. 25.

Tabauna 25
Heroprounii KOMIIOHEHT cMeCH C,
Aszot 0,988
BopstHoit map 1,247
Juokenn yraepona 1,590

3.2. BepxHWuii ipeses pacpoCTpaHeHHs INTaMEHH 171 cMecH (,) B % 00. BBIYUCIAIOT 10 (hopMyIie

0 =0, + 30> 32 (50)
k=1 = k=1 Por =1 Py

TAe (g — BEPXHUU MpeneNl paclpoCTpaHCHHs IUIAMEHH JJs OWMHApPHOH CMecH k-20 TOPHOUYEro
KOMIIOHEHTA ¢ BO3IyXoM, % 00.;

(¢ — BEPXHMH YCJIOBHBII IIPEJEN pPACHPOCTPAHEHHs IUIAMEHM j-I'O HErOPHOYEro KOMIIOHEHTA,
BBIYUCIIICMBIH JIJISI K&KIOTO HETOPIOYEro KOMIIOHEHTA 110 opMyIie

, ¢
(PBj = ¢

(1—2}1:&/2&)(1—1(4))

k=1 (pm( k=1 HK

(51

TIe Py — MHUHHMaJbHAs (IIerMaTH3UpyIONIas KOHIIEHTPAIM HETOPIOYero KOMIIOHEHTa, % 00.;
Ky — xoaddunuent duermaTnsanum.
MunuMaInbHy0 (GIerMaTH3UPYIOIY0 KOHIEHTPALHIO (Qg) KaXKIOro HETOPIOYero KOMIIOHEHTa B %o
00. BEIYHCIISIOT TT0 (hopMyIie



/
Ry AH y + iy + D m,
_ J=1
0y =100 l
By =1+ him,
j=1

riae 'y — xo3GduUMeHT TenaoTel 00pa30BaHUA CMECH TOPIOYMX KOMIIOHEHTOB B Ia3000pa3HOM
COCTOSIHUH, MonL-KIbK"l;

h'¢ , h''— cBOOOJIHBIE UNEHBI;

h'j, h"; — Kod>(pHUIMEHTE aTOMOB M CTPYKTYPHBIX TPYII TOPIOYMX KOMIIOHEHTOB (MX 3HAUEHHMS
NpUBEJICHBI B Ta0JI. 26);

(52)

m; — 4HUCJI0 aTOMOBj—ZO BHUJla B CMECU I'OPprOINX KOMIIOHCHTOB.

Tab6muma 26
KoaddummeHTst 3navyenue ko3 uIreHTa npu pa3doaBIcHUHA CMECH
nyh' a30TOM BOJISIHBIM ITAPOM JIHOKCHJIOM BOIOpOJAA
'y 0,865-10 0,802-10 0,736:10”
h'g 1,256 0,780 0,584
e 2,528 1,651 1,292
h'y 0,759 0,527 0,427
o 0,197 0,446 0,570
h'x —0,151 —0,147 —0,133
h'o=c 1,500 1,500 1,500
h'y 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'N 0 0 0
h" c=c 0 0 0

Ji1s cMecH TOPrOYUX KOMIIOHEHTOB BelnuuHbl AH®, B kJbK-Monp ' 1 m; BEIYUCTISAIOT IO (hopMyIam

n n
AH =) AH50,)/ D¢, (53)
k=1 k=1
n n
m; =m0/ Y 9 (54)
k=1 k=1
rae AH®; — cranjgaprHas TemioTa oOpa3oBaHHUsA k-ro rOpPHOYEro KOMIIOHEHTa B ra3000pa3sHOM

COCTOSIHUH, KII)K-MOJIL"I;

M, — YHCIIO j-X aTOMOB B MOJIEKYJIE k-TO FOPIOYEr0 KOMITOHEHTA.

Ecnu cpenu roproynx KOMIIOHEHTOB CMECH OTCYTCTBYIOT MOJIEKYJISIDHBIA BOJOpPOJ, MOHOOKCH]L
yriepoJia M YKCyCHasl KHCJIOTa, TO 3HaueHue kodpdumnuenta guermatusamund K OepyT u3 Tadm. 27. B
NpOoTUBHOM citydae K¢, BBIUUCISIOT 10 popmyde (55) ¢ ucrnonb3oBaHUeM JaHHBIX Ta0. 27

K, =Z%/Z I;Pk
k=1 k=t g

(55)

rie Ky — kosddunueHnT drerMaTusauyu k-20 TOpIOUEro KOMIIOHEHTA JAHHBIM (DJIErMaTU3aTOPOM.

Tabunuma 27

dnermaruzarop | K, npu paermaruzanuu




OPraHNn4Y€CKUX BCUICCTB

MOJIEKYJIIPHOTO BOJOPOA

MOHOOKCHAA yrjiepoaa

Asor
Huoxcun yraepona
Bonsnoii map

0,100
0,190
0,160

0,003
0,018
0,003

0,020
0,096

4. MeToa pacuera npejesioB pacipocTpaHeHus IUIaMeHU NPH MOBBILIEHHBIX TeMIepaTypax
[Ipu Temneparypax (¢) B muamazoHe oT 25 no 150 °C HmwxHMA () U BEpXHUHA (Qg) MPEICITHI
pacIpocTpaHeHus IIaMeH: B % 00. BEIYHUCISIIOT 0 (popMynam:

t—25
= 1- ; 56
(le (PHZS( 1250) ( )
t—25
= I+ . 57
(PBt (PBZS( 800 ) ( )
TIPUJIOJKEHUE 5
Pexomenodyemoe

KOHCTPYKIIUA PACIIBUIMTEJISI JUCIIEPCHBIX BEIIECTB IIPU
OINPEJIEJIEHUM MTOKA3ATEJIEN B3PbIBA IBIJIEBO3IYIIIHBIX CMECEM

Pacobutnrens coctout u3 konyca I u ¢dopkamepsr (uept. 22). Konyc ¢ yriaom pacrtBopa 30°
OJTHOBPEMEHHO CIIy>)KUT BEpXHEH KpBIIIKOW peakUOHHOro cocyna auamerpoM (105+5) mwm.
dopkamepa COCTOUT U3 KopItyca 4 W JIOHBIIIKA 5, 00pa3ylomux BHYTPEHHIOIO cdepy anamerpom (40
+1) mM. OOpa3zeln ucciiexyeMoro BemecTBa, IOMELIEHHbBIH Ha JOHBIIKO (OpKaMepbl, B3BUXPHBAECTCS
NpU KPaTKOBPEMEHHOH MOJ[aye C)KaToro BO3AyXa M uepe3 narpyOok 3, COSIMHEHHBIH C KOHYCOM
pacnbUINTENS. HAKUIHOW Taiikoil 2, yBJIeKaeTcsl B pEaKIIMOHHBIM COCY .
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h=1=15,0%5,0
1 — KoHyc; 2 — raiika HakuaHas; 3 — narpy0ok; 4 — (opkamepsl; 5 — JTOHBIIIKO
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ITPUJIO)KEHUE 6
Pexomenoyemoe

METO/IbI PACYUETA TEMIIEPATYPHBIX IIPEJEJIOB
PACITIPOCTPAHEHUS IIVTAMEHU

1. Pacyer TemMmepaTypHbIX TIpeleJiOB PACHPOCTPAHEHUS IUIAMEHH WHIAMBUIYAJIBHBIX
JKUAKOCTEN

1.1. Ecnu m3BecTHa 3aBUCHUMOCTH JABJIICHHUS HACBHIIICHHOTO Tapa OT TeMIIEPaTyphl, TO 3HAUYCHHE
HUYKHETO WM BEPXHET0 TEMIIEPATyPHOTO Tpeiena pacpoCTpaHeHus TUIAMEHU (7,;) B °C BBIUUCIISIIOT 1O
COOTBETCTBYIOIIEMY 3HAYCHHUIO KOHIICHTPAIIMOHHOTO Mpefeiia PacIpOCTPaHEHUs IutaMeHH (¢, ) T0

thopmymne

= B C (58)

tn - BV
A-lg(e,p,-0,01)

rne A, B, C4, — KOHCTaHTHI ypaBHEHHI AHTyaHa,



Po — aTtMmocdepHoe naasneHue, Klla.
3HaveHHe (@, MOXET ObITh PACCUMTAHO MO METOJaM, MPUBEICHHBIM B MPHIOKECHUH 4.
[orpemHocTh pacueTa no Gopmyie (58) onpenensercs NOrPEUIHOCTHIO pacyeTa ;.
1.2. Eciu HeusBecTHa 3aBHCHMOCTH JABJICHHS HACBINIEHHOTO Mapa OT TEMIIEPATYpbl, TO JUIs
BeiecT, cocrosmux u3 aromoB C, H, O, N 3HadyeHHe HMKHErO0 WM BEPXHETO TEMIIEPATYPHOrO
npezena (#;) BEIYUCISIOT O (hopMyIIe

n
ty=a,+a g, + Y a,l;, (59)
j=2

rie @y — pa3MepHblil ko3 duLnent, paBHbii MuHyc 62,46°C mst HkHero u Munyc 41,43°C s
BEPXHETO IIPE/ICIIOB,;

a, — Oe3pa3mepHbIi K03 dureHt, paabiid 0,655 ms HkHero u 0,723 I BEpXHETO MPEJICIIOB;

a; — SMIMpuyYeckre Ko3(O(OUIMEHTHI, XapaKTePU3YIOUIME BKJIAA j-X CTPYKTYPHBIX TIpyIHII,
TpHUBEICHEI B Tabm. 28.

Tab6muua 28
Bun cTpyKTypHOR a;, °C Bun crpykrypHoit a;, °C
TPYTIIBI ty ty TpYHIIBI Iy ty
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
c—O0 0,110 1,267 VAN — 4,40 —4,60
N_ 7
C=0 5,57 5,86

CpenHee KBapaTHYeCKOe OTKIOHEHHUE pacueTa o ¢popmyie (59) cocrasuser 9 °C.

1.3. Ecnm Heu3BecTHa TeMmIeparypa KHUIIEHHs HCCIEAYeMOro BellecTBa MNPU HOPMAaJIbHOM
aTMOc(epHOM JIaBJICHHH, TO 3HaYE€HHE HIDKHET0 TEMIIEPaTyPHOTO Ipe/ieia paclpoCTpaHeHUs TTIaMEHH
(t;) BEIMHCISIOT TI0 hopMyIie

by = tgen- C . (60)

TI€ fyen — IKCIICPHUMEHTAIBHOE 3HAUCHNE TEMIIepPaTyphl BCIIBILKY, °C;

C — xoHcTaHTa, paBHas 2 °C, ecnu AJisl pacyeTa UCIOJIb3YIOT 3HAUYEHUE fy.; B 3aKPHITOM THUIJIE, U
pasHas 8 °C, ecym JuIs pacueTa MCIOIb3YIOT 3HAYCHHE fye; B OTKPHITOM THIJIE.

CpenHsis KBagpaTHIecKas IIOTPEeIrHOCTh pacdeTa rmo gopmyre (60) He mpeBbrmaet 12°C.

2. Pacyer TeMmepaTypHBIX NpeIeOB pPacHpoCTPaHEHHs NMJIAMeHH JJIsI cMecell »KUIKOCTeid,
NpeCTABISIONINX CO00¥ pacTBOPbI

2.1. Ecnn n3BecTHa 3aBUCHMOCTD JaBJICHHS HACBIIIEHHOTO Iapa OT TEMIepaTypsl Uil KaXJI0ro U3
KOMIIOHEHTOB CMECH, TO TeMIICpaTYPHBII NpeneN pacnpOCTPaHEHUs IUIAMEHH U1 CMeCH (fncy) °C
BBIYHCIISIOT 110 hopmyrie

M=

y.x; 1041 =1, (61)

i=l1

rze k — Ynciio KOMIOHEHTOB CMECH;
Y; — KO3 PUIUEHT aKTUBHOCTH i-I'0 KOMIIOHCHTA;
X; — MOJIBHBIE IO i-T'0 KOMIIOHEHTA B JKUAKOH (a3ze;

B.(®_ -0,
ai:—’( = l);®CM:tHCM+CA~;®i:tm+CA~’
®CM®i ‘ l l

B, C 4; — KOHCTAHTBI ypaBHEHMs AHTYaHa IS i- O KOMIIOHCHTa;



t,; — TeMIIepaTypHBIN Ipeaesn pacnpoCcTpaHeH!s IIIaMEHH i-ro KOMIIOHeHTa, °C.

CpenHsis KBaJpaTudecKkasl MOrpelHoCcTb pacuera cocTaBisieT 10 °C i HUKHEro TeMIepaTypHOro
npezena u He npesbimaeT 20 °C 11t BEpXHETO Mpeena.

2.2. Ecau Hen3BeCTHA 3aBHCHUMOCTD JIaBJICHHS HACBIIIEHHOTO Mapa OT TEMIEPaTypbl XOTs ObI Juis

OJTHOTO KOMITOHGHTa CMECH, TO HIDKHHMH TEMIICPaTYPHBIH Mpeaesl paclpoCTpaHCHHS IUIAMCHH IS
CMECH (% ¢y ) B °C BBIUUCISIOT IO (pOpMyIIe

K AH eni AH eni
D x,exp - =1, (62)
- R(t, +273) R(t,. +273)

H.CM

rae AH,c,— MOJbHAs TETIOTa UCTIAPEHMSI i-T0 KOMITOHEHTA, K}1>1<~M0m;1;

t,; — HIDKHUH TeMIepaTypHbIA peesl pacIpOoCTPaHEHUs IIaMEHU i-ro KoMIoHeHTa, °C.

3naueHune AH,.,/R MOXET OBITh OIPEAEICHO N0 HHTEPIOJIIHMOHHON popmyie (38).

CpenHsis KBajpaTHUECKas MOrPEIIHOCTh pacueTa 1o popmyiie (62) coctapmser 10 °C.

3. Pacuer HM)KHEro TeMIIEPATYPHOIO Mpelejia pPAcHpoOCTpPaHeHUs IJIAMEHH IJsl cMmecei
TOPIOYHX M HETrOPIOYMUX KHAKOCTeil

Ecmm cMmech XKuUIKOCTEH TpeAcTaBiseT COOOH pacTBOpP, TO, MCHONB3YsS W3BECTHYIO 3aBUCHMOCTD
JaBJICHUA HACBIIICHHBIX IMapOB OT TEMICPATYpPbl JJId KaXXAOT'0 HETOPHOYero KOMIIOHCHTA, MOXKHO

paccunTaTh HIDKHMH TEMIIEpaTypHBIH Mpeaen pacrpocTpaHeHusi miameHdn it cmecd (Ty.,) B
rpanycax KensBuna o ¢opmyie

k 1 1 < 1 1
x.explAH | ——||-> x.exp|AH .| ———||=1, 63
; l p - THi TH.CM ; ! p - THi TH.CM ( )

I'JIE X;, Xj— MOJIbHbIE JIOJIU i-FO FOPIOYETO U j-I'O HEFOPIOYEro KOMIIOHEHTOB B jKHJKOH (ase;
AH, ., AH . — MONbHAS TENTOTa CTIAPEHNS i-TO TOPIOYETO 1 j-TO HETOPIOYEro KOMIOHEHTa,
kJlK-Moup
Ty — HIDKHAN TeMITepaTypHBIH IPeIeNn pacpoCTpaHeHUs IUTAMEHH i-TO TOPI0YEro KOMIIOHEHTa, K;

T,; — YCIOBHBIA HIKHUI TEMIEPATypPHBIM IpeIeNl pacupOCTPaHEHUs IUIAMEHH j-TO HErOPIOYEro
KOMITOHEHTa BBIYHCIISIOT 110 (hopMyJie

T, = B —-C, +273, (64)
T A-lg[p,/(y-1)]

rne 4, B, C,— KOHCTaHTHI ypaBHEHHsI AHTyaHa JJIsl JAaHHOTO HErOpIOYero KOMIIOHEHTa;
po — aTMocdepHoe naBieHue, klla;
Y — Tapamerp, XapaKTepH3YIOIMH QierMaTusupyronee WIM WHTUOUpYomee BIHMSHUE

HETrOpIOYero KOMIIOHEHTA B MapoBoi (hase. 3HAYCHUs y Uil HanboJiee pacpoOCTPAHEHHBIX HETOPIOYUX
KOMITOHEHTOB TIPHUBEICHBI B Ta0I. 29.

Tabmmma 29
HaunmMmeHoBaHue BeliecTBa Y
Bona 1,23
Terpaxiaopmeran 4,80
1, 1, 2-TpudropTpuxIopITan 5,60
1, 2-lubpomreTpadTopaTaH 21,30

CpenHsis KBafpaTHuecKas IOTPeMHOCTh pacueTa cocrasmuser 10 °C.

TIPUJIOJKEHUE 7
Pexomenoyemoe

METO/IbI SKCIIEPUMEHTAJIBHOI'O OIPEJIEJIEHUSI HOPMAJIbHOM



CKOPOCTHU PACITPOCTPAHEHUSA IINTAMEHMH B I'A30- U TAPOBO3YIIHbIX
CMECHAX

1. Meroa onTuMM3auMHM, NPUMeEHsieMblil [JIsl OIpeJeeHMs] HOPMAJIbHOH CKOPOCTH B
IIMPOKOM JAMaNAa30He JaBJIeHUI U TeMIepaTyp

1.1. Ammapatypa

Cxema yCTaHOBKHM [UIs ONpEAeTeHHS HOPMAJIbHOM CKOPOCTH pPacCIpOCTPAaHEHUs IUIaMEHH

MpUBEJEHA Ha uepT. 23.
’ v, 4 6
<t T , ,
\ <1< 12 3
[
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17
18
13

1 - peakIMOHHBIN COCY; 2 — BIEKTPOIBI 3aXKUTaHUS; 3 — TEPMOCTAT; 4 — JINHUS MTO1a4H
TOPIOYEro; 5 — JIMHUS NOAAaYH OKUCIIUTENS; 6 — JIMHUS Mojiaun (iierMaTuzaropa;
7 — U3MepuTeNnb AaBleHUs; 8 — KianaHbsl; 9 — pTyTHBINA MaHOMeTp; /() — BaKyyMHBIH Hacoc;
1] — ra3oBbIil cMecuTeNb; /2 — yCUIIUTENN TUPUCTOPHBIE; /3 — PETyIATOPbI TEMIIEPATYPHI;
14 — snexTponarpeBaTeny; /5, 24 — TepMOdIIEKTpUIECKHE TpeodpazoBaTeny; /6 — IaTIuK
JaBieHus; 17 — perucrparop AMHAMHUYECKOTO JAaBieHUs; /8§ — MyJbT yIpaBIEHUS;
19 — 3axwuraronee ycTpocTBo; 20 — ycunurenb; 2/ — cMOTPOBBIE OKHA; 22 — CKOPOCTHAS
KHHOKamepa; 23 — U3MEpUTEIb TEMIIEPATYPhI
Yepr. 23
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1.1.1. PeakiiuoHHbIl chepryuecKuii CoCy 1 BMECTUMOCThIO 10 M, IMCFOLIHI CMOTPOBOE OKHO JJIf
perucTpani Ipolecca paclpoCTPaHEHUsI IUIAMEHH. PEakIMOHHBIH cocyll CHAaOXEH JaT4HMKOM
JIABJICHUSI M COCIWHEH 4epe3 KIAlaHbl ¢ MaHOMETPOM, BaKyyMHBIM HAcOCOM, CHCTEMOH IOJadu M
cOpoca ra3oB W mapoB. B meHrpe cdepuueckoil momoctu cocyna cpopMHpOBaH pa3psaHbIA
IMPOMEIKYTOK. I[J'I}I MOBBIIICHUA TOYHOCTU PErucTpaliuy JIaBJICHUSA Ha HayaJIbHOM CTaJluu Pa3BUTUA
Ipoliecca PeKOMEHyeTCsl UCIIOIb30BaTh BTOPON NaTUMK JABIICHMUS.

Ipumeuanue. JI0MyCcKaeTcs IPUMEHATH CepHuecKie PeaKHOHHbIE COCY bl BMECTHMOCTBIO OT 3 10 25 M.

1.1.2. Cwmecutens ra3oBbIii Ui TNPUTOTOBIEHHS TOMOIEHHOM TIa30lapoBOM CMecH IpH
MOBBIIIEHHOM JIaBJIECHUU IMO3BOJISIET MPOBOIUTH MOJPS] HECKOJIBKO JKCIEPUMEHTOB B PEAKIIMOHHOM
COCYZIE CO CMECHIO 3aJJaHHOM KOHIIEHTPAIIHH.

1.1.3. JlaTunk maBieHUs TOJDKCH 00eCTIeunBaTh PETUCTPAIMIO OBICTPON3MEHSIOMIETOCs JaBIICHHS B
gactoTHOM Auanazone ot 0 g0 1500 I'im 1 uMeTh BepXHUH mpesien u3Mepenus He Menee ueM B 10 pa3
OoJIbIlIe HAYAIBEHOTO JIABJICHHS B COCYIE.

HpI/IMe'-IaHI/Ie. HpI/I HeO6XOI[I/IMOCTI/I CUCTEMY U3MECPECHHUSA JaBJICHUSA TapUpPYIOT oo rojaveu BO31yxXa B
peaKL[I/IOHHI)If;I cocyn, 100 Ha CIICUAJIBHO NPEAHA3HAYCHHOM JI OTOT'O IIPECCE.



1.1.4. B xayecTBE UCTOYHUKA 3aXKUTaHHUS UCIIOIB3YIOT AIEKTPHUECKYIO UCKPY C dHEepruei He bosee
0,1 x wm nmurensHOcThIO HEe Oonee 3 Mc. PaccrosHme MexIy KOHYCOOOpa3HBIMH KOHLIAMH
3JEeKTPOOB He Ooree 2,5 MM. JlmaMeTp 3IIeKTpoaoB He Ooiee 3 MM.

1.1.5. Tepmomikad, obecneynBalONIMi HAarpeB pPEAKIMOHHOIO COCYJa, HUCHApUTeIst H
CBSI3BIBAIOIINX WX MHEBMOJIMHUMN 10 HEOOXOMMOM TeMIepaTyphl ¢ PABHOMEPHOCTRIO He MeHee 5 %.

1.1.6. Perucrtparop AMHAMHUYECKOTO JABJIEHHS JOJDKEH OOECIeUMBAaTh HENPEPHIBHYIO WM
JMCKPETHYIO 3allUCh HW3MEHEHHs BO BPEMEHM MABJICHUS BHYTPHU COCy/Aa B IIPOIIECCE TOpEHHA. 3a
HavaJio OTCUETa BPEMEHHU NIPUHUMAIOT MOMEHT CpabaThIBaHUS HCTOYHUKA 3aKUTAHUSL.

1.1.7. MaHOMeTpI)I JJI1 UBMEPEHHUA CTaTUYCCKOI'o JJaBJICHUA B COCYJIC, THEBMOJIMHUAX, UCIIAPUTEIIC
Y Ta30BOM CMECHUTEJIE C MOTPEIHOCThI0 m3Mepenus He 6oxee 0,133 xIla mpu naBnenun no 100 xIla u
He Oomee 0,25 % — npu naBiennu 6onee 100 xI1a.

1.1.8. BakyyMHBIIf Hacoc, 00eCIIeYHBAIONINA OCTATOYHOE [ABICHHE B PEAKIMOHHOM COCyJe HE
oonee 0,266 klla.

1.1.9. Kiamansl M TNHEBMOJIMHWMM, BBIIEPKUBAIOUINE [aBJICHWE B3pbIBA M 00ECIICUMBAOIIHE
BO3MOXKHOCTh BaKyyMHPOBAHHUS COCY/1a.

1.1.10. IlyneT ympaBieHHs, OOECIICUMBAIONININ CHHXPOHH3AIMI0 MOMEHTA 3a)KUTAHHS CMECH C
perucTparmeii mpoiecca pacipoCTpaHEHHs IIAMEHH € TIOMOIIBI0 CKOPOCTHON KHHOKAaMEpBI.

1.2. TIpoBeneHune UCIbITAaHUN

1.2.1. PeakunoHHEBIH COCY]l IPOBEPSIIOT HA TEPMETUIHOCTE. [ epMETHYHOCTH COCy/a JTOJDKHA OBITH
TaKko#, 4ToOBI mpu ocTaTOYHOM naBieHuu He Oomee 1 klla m3menenwme maBnenus 3a 10 MuH He
npesbicuio 0,133 kIla.

1.2.2. [IpuroTaBiuBarOT B PEaKIHOHHOM COCYJie TOPIOYYI0 cMech. JlJis 4ero BakyyMUPYIOT COCY[l
JI0 ocTaToyHoro masieHus He Oonee 0,266 xlla, 3aTeM moodyepenHO MOJAIOT B HETO KOMITOHEHTEHI
CMECH II0 MapLUaIbHBIM AABICHUSM WM Ta30BYI0 CMECh M3 CMECHTEJNs, TAE€ OHA NPEIBAPHTENBHO
MOJABEPTracTCsd KOHBEKTUBHOMY ICPEMCUINBAHUIO.

1.2.3 TIpu HEOOXOAMMOCTH COCYJl M WCIIAPUTENh HAarpeBaloT IO TEMIIEPaTypbl WCIBITAaHWH, JUIs
YEero WCIOJBb3YIOT TEepMOIIKa] M YCTPOWCTBA aBTOMATHUYECKOTO PETYIMPOBAHMS TEMIEPaTypHl.
JlomyckaeTcst HarpeBaTh HCXOJHYIO CMECh 10 TEMIIEPATYpbl, HE MpeBhIIatomiei 55 % oT TemnepaTypsl
CaMOBOCIIJIAMEHEHHUS.

B peakmoHHOM cocyze co3aatoT TpedyeMoe ISl HCIIBITAaHUH 1aBJIeHHEe Toployueii cMecH.

1.2.4. 3akpbIBaloT Bce KJIAIaHBl YCTAHOBKM W C IIyJIbTa YNPABICHWA HHUIMUPYIOT 3a’KUTaHNE
CMecH B cocyie. MOMEHT cpabaThIBaHMs 3aKUTAIOLIETO yCTPOMCTBA M M3MEHEHHUE ABJICHHUS B COCYZE
3allMCBIBAIOTCA PETUCTPATOPOM JUHAMHUYCCKOr0 JaBJICHMS. HpI/I HCO6X0}II/IMOCTI/I HCIOJIB3YIOT
CKOPOCTHYIO KHHOKaMepy Ul PErHCTPaLnH MTPOIlecca PacpoCTpaHEHHs TUIaMEHH.

1.2.5. Hcmeltanne mpH 33JaHHBIX 3HAYCHUSIX HAYAIGHOTO JABJICHHS, TEMIIEpPAaTyphl W
KOHILIEHTPALIMH CMECH ITOBTOPSIFOT HE MEHEE TPEX Pas.

Ka}Kuon OKCIICPUMECHTAJIbHYIO 3aBUCUMOCTb U3MCHCHHUA JAaBJICHUA BO BPEMCHHU 06pa6aTbIBaIOT B
COOTBETCTBUH ¢ 1. 1.3.

1.2.6. Tlocne ka’k10ro MCHBITAHHUS PEAKIMOHHBIN COCY/ BaKYyMHPYIOT U IPOIYBAIOT BO3LYXOM HE
MeHee Tpex pa3. [Ipu Hannunu KoHIeHcaTa COCy I MPOMBIBAIOT.

1.2.7. C uenbo onpeeneHus MakKCUMaIbHOTO 3HAYE€HHUs HOPMaJIbHOM CKOPOCTH PacrpoCTPaHeHHUs
IUTAaMEHN JUIS HWCCJIEAYeMOro BEIIECTBa NPH 3aJaHHBIX 3HAUYCHHUAX HAYAIGHOTO JABJICHUS |
TEeMIIEpaTypbl ~ MPOBOAAT  HCHBITAHUS €O CMECAMH  pa3iMYHOTO  COCTaBa, OJM3KOTO K
CTEXHOMETPUYECKOMY.

1.2.8. Jlns ompeneneHus: 3Ha4€HUI HOPMAaJIbHON CKOPOCTH PACHPOCTPAHEHUS IUIAMEHH IO CMECH
3aJJaHHOTO COCTaBa B IIMPOKOM JMara3oHe JABJICHUH M TEMIIEpaTyp MpPOBOAAT CEPHH HCIBITAHUH,
OTIIMYAIOIINECS HaJaIbHBIM AAaBICHHEM H/WIIN TEMIIEPAaTypOil.

1.3. Omenka pe3ynsTaToB

1.3.1. PacueTHyl0 3aBHCHUMOCTh HM3MEHEHHUS JMaBICHHA B COCyJ€ BO BpPEMEHH IMOJIY4aroT
HMHTErprpoBaHueM TuddepeHIHansHOro YpaBHEH!I MaTEMaTHIeCKOW MOJIENH TIpolecca

1+L !

dn_3n "(-nm ™ )*°G

dt 1 Su (65)

Yu




B KOTOPOM

1 1

Loy -1
S (=)=

Y
n =1- = , 66
u G (66)
1
-1 1) ] — —
G — V;, 1+ 7.':e _ yu(yb ) ﬂ:yu + yb yu , (67)
Vb Y. —1) Yo —1

rue n:p/pi — OTHOCHUTEIIBHOE aBJICHUE;

p — TeKylllee pacueTHOE JaBieHue B cocyne, klla;
p; — HaudalbHOE AaBJIEHUE B cocyne, klla;

t — BpewmsH, C;

a — paauyc peakIHuOHHOI0 COCyla, M;

Y »¥» — COOTBETCTBEHHO MOKa3aTely aauabar roproyeii cMecu 1 IpOyKTOB TOPEHHS;

m
n_ = —" — OTHOCHTEIbHas Macca roplodeil cMecu B cocy/e;

u m
1
m, — TeKylllee 3HaUe€HHe MacChl TOPIOYEH CMeCH, KT
m; — HavyaJbHOE 3HAYCHUE MacChl TOPIOYel CMECH, KT
T, =P, /p; — OTHOCUTEIBHOE MaKCUMaJIbHOE JaBJICHIE B3phIBA B COCYAE;
Pe — MaKCHMAIIBHOE JaBJICHHE B3PBIBA B COCY/IC PU HAYATHHOM JIaBJICHUU p;, Klla;
§, — TeKylllee 3HaYeHHEe HOPMAIBHOI CKOPOCTH PACIPOCTPAHEHH)S [IAMEHH, M-C .

Pannyc nnamenu (7,) BEIMUCISIOT 110 popmyrte

1
r,=0-nm")"a (68)

CpaBHEHHE SKCIIEPUMEHTAJILHON M PacueTHOW 3aBHCHUMOCTEH H3MEHEHHS pajuyca IUIAMEHH OT
BPEMEHH MOXET OBITh HCIOJIB30BAHO [UII KOHTPOJIS TPABWIBHOCTH OIPENENICHUS HOPMAJIbHON

CKOPOCTH.
3aBHCHMOCTh HOPMAJIBHON CKOPOCTH OT JABJICHUS U TEMIIEPATYPbl CMECH MPUHUMAIOT B BHIC

Su:Sui(p/pi)n(Tu/T;’)m’ (69)

rne s, — HadadbHAsh CKOPOCTb PAcCIpOCTPAHEHMS IUIaMEHU (IPH HA4yalbHBIX JABICHUH H
Temmeparype), M-c’;

T, — Texylllee 3HAUCHHE TEMIIEPaTypsl cMmecH, K;

T; — HavanpHas TeMIepaTypa CMeCcH B cocyne, K;

n — OapHUYecKuil MoKa3aTeb;

™M — TeMIIepaTypPHbIN [10Ka3aTelb.

B npubmmxennn anuabaTHdeckoro CKaTusi CMECH M3MEHEHHE HOPMAaJbHOW CKOPOCTH C POCTOM
OTHOCHUTENBHOTO JIaBJICHHS OMHCHIBACTCS BBIPAKEHUEM

s =s . 7T°, (70)

u ui

rnee=(m +n- mn )— TePMOKHWHETHYECKH MTOKA3aTeb.
’Yu

Bxopsmme B pacuerHble (OPMYJIBI TapaMeTpbl ), ,J, T, ONPEHEISIOT TEPMOJANHAMUYECKHM
pacderoM. IIpum OTCYyTCTBMM pAacUeTHBIX 3HAYEHUH ), W T BBIYUCICHHS MOTYT IPOBOJWUTHECS B
NPUOIMKEHUH %, = J,, @ 3HAUCHHE T, MOXET OBbITh 3aMMCTBOBAHO M3 SKCIIEPUMEHTAIBHBIX JaHHBIX.

PacuerHas 3aBHCHMOCTSG T(?) OnpenenseTcs IByMs HeM3BECTHRIMA TapaMeTpamMu — S,; 1 €.

1.3.2. U3 sKkcrniepuMeHTANIbHOM 3alycy W3MEHEHHs JABJICHHS BO BPEMEHHM BHIOMPAIOT HE MEHee
AT 3HaYCHUH py (; ), YAOBIETBOPSIOUINX YCIOBUIO



1:1pigpk(tk)soa9pn (71)

IJI€ py, — JABIECHUE, COOTBETCTBYIOIIEE TOUKE Nepernda KpUBOH M3MEHEHHs AAaBJICHUS B3pbIBA OT
Bpemeny, klla.

Ilpumeuanue. JIns OLEHKM COOTBETCTBHMS OJHEPTMM MCKPbl  YCJIOBHAM  HCHBITAHUA  MCIIOJIB3YIOT
SKCHEPHUMEHTAIbHYI0 TOUKY p; (0), COOTBETCTBYIOIIYI0 MOMEHTY CpabaThIBaHUS 3aKUTalOIIEro ycrpoicraa. [Ipu
9TOM CYHTAIOT, YTO BHEPrHs MCKPbl COOTBETCTBYET YCIOBHSAM HCIIBITAHMS, €CIM pacyeTHas 3aBHCHMOCTb
U3MCHEHUs JaBJICHUS, IOJNy4YEHHas B pe3yJbTaTe ONTHMH3ALMH, COBNAJAET C SKCICPUMEHTANIbHOM, BKIIOYAs

TouKky p; (0).

1.3.3. OnTUMH3HPYIOT pacUeTHYI0 3aBHCHMOCTb HM3MEHEHHUS [aBJIEHHs BHYTPH COCylda IIO

SKCTIEPUMEHTAILHON TyTeM Munnmusaimu gpynkimonana O(O)

D(0) =) [r;(1,) -’ (t,,0)] . (72)
k=1
Sui
rae @ = — BCKTOp—CTOJ’I6CH HCHU3BCCTHBIX napaMeTpOB;

€
3
Tfk (tk) = p(tk )/pl —3KCIIEPUMEHTAJIbHOEC OTHOCUTEIbHOE JAaBJICHHE B MOMEHT BPEMEHH

1’ (f,,®) — pacueTHOe OTHOCHTENLHOE JABEHHE B MOMEHT BPEMEHH f; , MOIY4aeMOe

YHUCIICHHBIM WHTETPUpPOBaHHEM ypaBHEeHUs (65);
N — 4HCII0 TOYCK IKCIIEPUMEHTA, TI0 KOTOPBIM IMPOU3BOIAT ONTUMH3AIIUIO.
1.3.3.1. Memoo nenunetinvlx oyenok
B nanHOM MeTO/Ie MUHMMU3AIHIO GyHKIHOHANA (72) MPOU3BOAAT UTEPATUBHO, IPHYEM

0,,=0, +A0, (73)
rae L — HoMmep uTepanuu. 3HavYeHUE MOMpPaBKH e ONpPEACNISIIOT NPU KaXJA0W UTEpaluu H3
BBIPKEHUS
AO=(X"X)"'X"Z, (74)

< _[enr .0
00

rae — MaTpuIa pa3MepHoOCThI0 2XN;

—. _
X' — tpancnonmpoBanHas Matpuna X ;

-

n, —n"(t,,0, )H — BEKTOP-CTOJIGEI pa3sMepHOCTBIO N;

(X"X)™" — marpuua, o6parnas matpune (X" X).

TpaHcriOHMpOBaHUE, MEPEMHOXKEHHE U OOpallleHHe MAaTpHUIl OCYIIECTBIIAIOT IO CTaHIAPTHBIM
npoueaypaM, HUMelomuMcs B OmOimmorekax moxnporpamMm  OBM.  UrepanmoHHBIH  mporecc
MPEKpPaIIaeTCs IPH BBITOJHEHUH YCIOBHSA

‘6L+1 _6L‘ <9, (75)
e

§=10"*(®, +107°).

DJIIEMEHTBI MaTpulbl X OIMPCACIIAIOTCA YUCIICHHBIM UHTCTPUPOBAHNEM YPABHCHUA



d(om)_of (en

— (76)
di\ 00 ) 00 8n 00
dm|_,
C HaYaJbHBIMH YCIOBUSMHU E =0 - B ypaBHeHun (76) cuMBOI f HCIOJB30BaH Uil 0003HAYCHHUS

MpaBoif yacTu ypaBHeHHUs (65).
B mporecce BhMMCIEGHUI OIS HAXOXKACHUS JOBEPUTENBHBIX HHTEPBaioB (cM. (opmyry (81))
HaWJICHHBIX TAPaMETPOB MOIyUYaroT HHQOPMALMOHHYI0 MaTpHily Puiiepa

I=57(X"X), (77)
rae S?— JIICTIEPCHS IKCIIEPUMEHTAJIbHBIX JAHHBIX, BhIYUCIIsieMas 110 opmyiie

D(0)

§2=—"7
N-K’

B KOTOPOH N — UHUCIIO DKCIIEPUMEHTAIBHBIX TOUYEK, HCTIOIb3yEeMbIX IIPH ONTUMU3AIINY;
K=2 — 4ucno napameTpoB, M0 KOTOPHIM MPOBOJAT ONTUMHU3ALIUIO.
1.3.3.2. Tlo merony MHaBupona—®neruepa—Ilaysna uTepalMOHHBIA NPOLECC MHUHUMHU3ALUU

dyHkumonana (72) nposoasr no Gopmyie (73), B kotopoit A® , onpenenstor no hpopmyne
A®, =—A,H,(0,)g,(0,),, (79)

rae A, — JUMHA wara INOWCKa, ONpeAelsieMas OXHOMEPHBIM MOMCKOM B HATIPABICHUH MHHYC
H,(0,)g,(0,);

HLf CUMMETpHUYIHAA MaTpula, BEIYUCIIsIEMAas 110 YPaBHEHUIO

A®, A®;, H, _Ag, Ag, H

H, =H, +—= — - L (80)
AO, Ag, Ag, H, Ag,
CTPEMHUTCS B KOHIE MTEPALMOHHOTO MpPOLECca K OOPATHOH MaTpMIE YaCTHBIX MPOM3BOHBIX
— |8*®(®)
Broporo nopsiaka B(®) = [———— B Touke MmunuMyma;
00,00 ,

oD(0)

001
81 (®) ~ || 99(®) || — rpamment dyrxumonana B Touke © ; 3HaueHHE
00>

o0D(©) p onP (15.0)  onP(1.,0)
;. ZZ[ R DTG

HaXOJUTCS aHAJIOTHYHO JJIEMEHTaM MaTpPHULbI X METO/]a HEJIMHEIHBIX OLIEHOK.
[TpekpammeHre  WTEPAlMOHHOTO  TpoIecca  MPOWCXOAWT  NPH  BBHINOJHEHUW  YCIIOBHSA

® = ® L < 0, rae 8 — 3ajaHHAs TOUYHOCTH BBIYHCIICHHUSL. LenecooOpa3Ho 3amaBath O HECKOJILKO

OOJIbIIIE, YEM 107P , Tie D—uucno 3Havamux uudp B MpeCcTaBlIeHUH ¢ TUaBaomiei 3amnsroid B DBM.
B xone mocTpoeHusI UTEPAIMOHHOTO MPOIlecca aHATIOTHYHO MPEABIIYIIEMY METOy HEJIHMHEHHBIX

OLIEHOK MOJTy4aloT nHpopManronnyto marpuiy Gumepa 1(®) = B(®).
Jlst 000nX M37I0KEHHBIX BBIIIE METOAOB IOBEPUTENbHBIA MHTEPBAJI 3HAUECHHUH, ONPEAEIIEMbIX B
Ipolecce ONTHMH3ALUK apaMeTPOB, BBIYUCIIAIOT MPU 3aJaHHON IOBEPUTEIBHOM BEPOSITHOCTH O B



COOTBETCTBUU C YCIIOBUEM

l1-o0=Be

p @’@)TK’@‘@) <F(K N-K)

u3 HopMyJIBI
A®, =+KF (K,N-K)/b,, |, (81)

rae m=1, 2 (ugekc 1 COOTBETCTBYET Mapamerpy sS,; , UHIEKC 2 — mapamerpy €);
by — m-# AUATOHANBHBII JIEMEHT HHpOpPMaAIIMOHHOW MaTpullsl Pumepa;

F, (K, N—K) — tabynupoBaHHbIe 3HaUeHHs KpuTepus Ourrepa.

Jst 5KCTIeprMeHTa ¢ OPSAKOBBIM HOMEPOM / IOTy4atoT

0'=0't0', @®2

¢l || —BexTop-cTonbew HensBecTHBIX MAPaMETPOB;
A
ey
®' - cpennee 3HaYEHME IA [-TO SKCIIEPUMEHTA,;
oY, .
A®" — noBepuTENBHBIN HHTEPBAIL.
HpI/IMe‘IaHI/Ie. MeTOI[ MNPpUMCHUM B YCJIOBUAX HpeHe6pe)KeHI/ISI KOHBeKHI/Ieﬁ. KOHTpOHB IpaBUIBHOCTHU

OIIpEe/IeJICHNS] HOPMAIBHOM CKOPOCTH PAacIpOCTPAaHEHHs IUIAMEHM METOJOM ONTHUMHU3AIUH OCYIIECTBISIOT IO
ycnoButo Fr > 0,11, B koropoMm uucio Opyna

Fr= (83)

TJIE Sy — BUAMMAs CKOPOCTh IIAMEHH, M-C
g — YCKOPEHHE CHITBI TSDKECTH, M-C~;
d — nuametp cocyna, M.

1.3.4. OGpabarbiBaloT B COOTBETCTBUHM C M. 1.3.3 cepHi0 SKCHEPUMEHTAIBHBIX 3aBUCHMOCTEN
W3MEHEHHs] JIaBJICHHs, KOTOpPbIE TIIOJNYYEHBl MPH OIHUX M TeX ke ychoBusx. OIEeHUBarOT
SKCHEePUMEHTANEHOE (G, ) M pacyeTHOe (G),) CpefHee KBaApPaTHYECKOE OTKIOHEHHE M MONYYaroT Ul

KOHKDETHBIX YCIIOBUI SKCIIEPUMEHTA HCKOMOE 3HAaueHHe HeM3BeCTHhIX mapametpos (®°) nmo cepuu
IKCIIEPUMEHTOB

A

0 =<0>*(0,+0,); (84)

A

e < ® > — cpennee 3HaYEHKE MO cepUU L SKCIEPUMEHTOB, OMPEIENIEMOe Mo (GopMyJIe

R A
<@>=—->0, (85)
L5
. R 0,5

0,=[D.(<®>-0")/(L-1)| (86)

=1



0,5

L
c, = ;(A@')Z/(L—l) . (87)

KoHTpob IpaBUIIBHOCTH MCHOIB30BaHUS JAHHOTO METOA OCYIIECTBISIOT IO yCIOBHIO PAaBEHCTBA
HOPMAaJIBHON CKOPOCTH PACHpPOCTPAHEHUs TIAaMEHH B CTEXHOMETPHUYECKOH M30TPOINaHOII0-BO3 Ly IIHON
CMECH B CTAHJAPTHBIX ycioBusx 3HaueHuu (0,29+0,02) m-c™.

CXoauMOCTh METOJa TpHU JOBEPUTENBHON BeposSTHOCTH 95 % He nomkHa npessimate 10 %.
BocnponsBoauMocTs METOa IPH JOBEPUTENBHON BeposATHOCTH 95 % He nomkHa npessimaTh 20 %.

1.3.5. JInsg Kaxmoil cepud WCIHBITAHWHM, OTIMYAIONICHCS HAYalbHBIM JABJIICHHEM W/HJH

o

TeMIepaTypoii, onpenensior 3HaveHns @ = i B coorBercTBHH C . 1.3.2—1.3.4 u m3mMeHeHHe

€

HOpPMAaIIbHOW CKOpoCcTH B mporecce ropeHus no ¢opmyne (70) Temmeparypa roproueid cMecu B
HpOoIecCce TOPEHHS U3MEHSAETCS 110 3aKOHY

Yu~l

T, =Tm™ . (88)

Hcnone3ys dopmysst (70) u (88), Ha rpaduke s, (p) cTposT cepuio m3otepM. Hampumep, nepryro
nm3orepmy (7,=T;), npu yCJIOBHM paBEHCTBA HAdalbHOW TEMIIEpaTypbl CMECH BO BCEX CEpHsX
UCIIBITAaHHUH, CTPOST IO TOYKaM s°,; (p;), TO€ pa3liNyHble HAuyaJbHbIC NABICHHS p; — 3alaHbl, a S, —
OTIpeJIeTICHbl METOI0M ONTUMM3aUuK. 11 HOCTpoeHHus cieayromux nzorepM (7, =const) o ¢opmyie
(88) ompenensroT OTHOCUTENBHOE TABICHUE T U JaBICHHUE p=Ttp,, IPU KOTOPOM TeMIepaTypa roproueit
CMeCH paBHAa BBIOpAaHHOMY 3HA4eHHIO 7, B CEpUM WCIBITAHUH C Pa3IMYHBIMH HayaJbHBIMH
nmaineHusmu. Omnpenenus u3 hopmynsl (88) 3HaueHHE 7T, HAXOIAT 10 popmyde (70) cCOOTBETCTBYIOMIEE
3HAUYEHUE HOPMAJIbHOW CKOPOCTHU S, IJISl KaXAOW CEpUM MCIBITAaHWM, T. €. IpPU OAUHAKOBOU
temneparype 7, 1 pa3IHYHbIX JaBJICHUSX P.

1.3.6. VYcioBust W pe3ysbTaThl HCHBITAHWU PETUCTPUPYIOT B TpOTOKONe, (opma KOTOporo
MIpHBE/IeHa B TIPHIIOKEHUH 1.

1.4. TpeboBanus 0e30mMacHOCTH

PeakiioHHbIH coCy cIeayeT yCTaHaBIMBaTh B OTACIBHOM CHELHAIbHOM OMEIISHNH C BBITSHKHOM
BeHTWIIsIHMeH. [loAroTOBKY M NpOBEAEHHE OSKCIHEpHMEHTa IPU JaBJICHUU OoJibllie aTMOc(epHOro
OCYIIECTBIISIIOT JUCTAaHIMOHHO. Pabodee MecTo omeparopa JOIDKHO YIOBIETBOPATH TpeOOBaHHUAM
anektpobesonacHocT mo ['OCT 12.1.019 u canurapHo-rurneHndeckuM TtpedoBanmsM no ['OCT
12.1.005.

2. Metoax HA4YaNbHOIO Y4YacTKa, NPHMEHSIEMbIH JJIA ONpe/fe/ieHHs OJAMHOYHBIX 3HAYCHUH
HOPMAJILHOW CKOPOCTH PACHPOCTPAHEHUS MJIAMEeHH

2.1. Anmaparypa

Onucanne yCTaHOBKH IpuBeaeHo B 1I. 1.1.

2.2. IlpoBeqieHNE UCTIBITAHUH

Hcnpitanns mpoBoAsT cormacHo 1. 1.2. JInst perucrpanuul mporecca pacipoCTpaHEHHs IIaMEHH
MIPUMEHSIOT CKOPOCTHYIO KHHOKamepy. B orimume ot TpeboBanus m. 1.2.5 sKcrepHMeEHTalbHAas
3aBHCHMOCTH H3MEHEHUS IaBJICHUS BHYTPHU COCYyIa BO BPEMEHH He MOMISKUT 00paboTke mo 1. 1.3.

2.3. OueHka pe3yabTaToB

2.3.1. Tlo xuHOTpaMMe pacHpOCTpPaHEHHUS IUIAMEHH Ha HadalbHOM YydYacTke (Io % paanyca

cocyza), 1Mo yriy HakIOHa IpPsAMOI, BbIpakalolledl 3aBUCUMOCTb pajuyca IUIaMEHH OT BPEMEHH,
OIIpe/IeIIAI0T 3HAYeHUE BUAUMON CKOPOCTH PacpOCTPAHEHNS IUIAMEHHU .

2.3.2. 3navyenue Kod(QQUIMEHTa paclIMpeHUss NPOAYKTOB ropeHus (E;) ompenensior aubo
pacHeTHBIM IIyTeM 110 (HOopMyIIe

_ TbiMi

= , 89
"1, *

0o 1o OKCHIEPUMEHTAIIBHBIM JaHHBIM U3 COOTHOIICHUSA



Ei: Oagspe/pia (90)

rae Ty, T; u My, Mi — COOTBETCTBEHHO TEMIIEpATypa U MOJEKYJIIpHAsl Macca MPOIyKTOB TOPEHUS
cpasy NOCJI€ 3aKUT'aHNs U HAYAJIbHOM FOpIOYEd CMECH.

2.3.3. HopMmasibHYIO0 CKOPOCTh PaclpoCTpaHEeHUsI IaMEHH TPY HAYaIbHBIX 3HAYSHUSIX JaBJICHUS U
TEMITEpaTypbl B COCY/E BBIYUCIISIOT 110 (hopmyJIie

sui:Ss/Ei~ (91)

2.3.4. CxonuMOCTh METO/Ia IPU TOBEPUTENBHON BEpOsTHOCTU 95 % He nomxHa npeBbimaTs 10 %.
2.3.5. Bocmpom3BOOMMOCTH METOJa TIpH JOBEPUTENFHOW BeposATHOcTH 95 % He momkHa
npessimath 20 %.

ITPUJIO)KEHHUE 8
Pexomenoyemoe

METO/ DKCHEPUMEHTAJIbBHOT'O ONTIPEJAEJTEHUSA MAKCUMAJIBHOI'O
JTABJIEHHA B3PBIBA U MAKCUMAJILHOM CKOPOCTH HAPACTAHUS JTABJEHUS
B3PBIBA I'A30- 1 TAPOBO3IYIIIHBIX CMECEN

1. Anmaparypa

Onucanue yCTaHOBKY NpHUBeNEHO B 1. 1.1 npunoskenus 7.

2. [IpoBenenne HCHBITAHUIA

HcnplTanuss mpoBOAST corylacHO 1. 1.2 mpunoskeHust 7. OKCIEPUMEHTAIbHYIO 3aBHCUMOCTb
M3MEHEHHMsI IaBJIeHHs BO BpeMeHH 00pabaThIBalOT B COOTBETCTBHHU C 11. 3.

3. OueHka pe3yJbTaTOB

3.1. 3a maxkcuManbHOE JaBJICHHE B3phIBAa HCCIEAyeMOH TIa30- W MapOBO3AYIIHOM CMECH IpH
M3BECTHBIX 3HAYCHUSIX HAYAIBLHOTO AABJICHUs M TEeMIeparypbl NMPUHUMAIOT HauOOJIbIIee JaBICHHE
B3pBIBa, IIOIyYSHHOE B MPOLIECCE UCTIBITAHNUH TPH Pa3IMYHBIX KOHIIEHTPANUSIX TOPIOYEro B CMECH,

3.2. 3a MakCHMallbHYIO CKOPOCTh HApacTaHWs MABICHHUS MPUHUMAIOT HAWOOIbIIee 3HAUCHUE
TAaHTEHCAa yIjla HAKJIOHAa KacaTeNbHOW K SKCICPUMEHTAIBHON 3aBUCHMOCTH “‘IaBICHHE—BpEMS
MOJIy4EHHOE B MPOLECCE UCTIBITAHUI TIPH PA3IMYHBIX KOHIIEHTPAIUSIX TOPIOYEro B CMECH.

3.3. YcnoBus M pe3ysabTaThl HCIBITAHUA PETHCTPUPYIOT B IMIPOTOKOJIE, (hOpMa KOTOPOTO MpPUBEICHA
B NPUWIOKEHUH 1.

TIPUJIO>KEHUE 9
Obs3amenvhoe

OIINCAHME CTAHJAPTHOI'O OBPA3IIA K METOAY ONIPENEJIEHUSA
KO2®PUILHUEHTA JbIMOOBPA3ZOBAHUSA

[TpoBepky peXHMOB pabOTHl yCTaHOBKHM, NPUMEHSEMOW sl ompeneneHus: KoddduieHTa
JIBIMOOOPA30BaHUSA, OCYIIECTBISIOT C TOMOIIBI0 CTAHAAPTHOTO 00pasiia, (depT. 24), BKIIOYAIOIIETO B
ce0st JIOZ0YKY W3 JIMCTOBOW HEpiKaBeollel CTamy TONIIMHOW | MM, B LIEHTpe KOTOPOH 3aKperuieHa
HWIMHIPUYECKass EMKOCTh BHYTPEHHUM JUAMETPOM 15 MM, BBICOTOM 8 MM M TOJIIIMHON CTEHKU 2 MM.
EmkocTp HamonHeHa cMmecblo IuOyTmi(Tagara M AWCIEPCHOIO KBAapLEBOIO IecKa (pa3MoIoTOro
KBapIICBOTO CTEKJIA).

[epen mpuroroBieHWEM CTaHIAPTHOIO 00pasla JIOJOUKY MPOKAIMBAIOT MpU TeMieparype 750—
800°C ne menee 5 muH. Ilocne oxmaXkaeHUs JIOJAOYKH O KOMHAaTHOM TeMIepaTyphbl €€ O4MIIAoT OT
CaXH U TPOMBIBAIOT cUPTOM. C MOMOIIBIO JO3UPYIOMIETO YCTPOWCTBA (HANpHMEpP, MEAMIIMHCKOTO
IITIPHUIIA) B YUCTYIO CYXYIO IITHHIPHYCCKYI0 EMKOCTD JIOJOYKH HAJMBAIOT ONPEACTICHHOE KOJTHMYECTBO
mubytungTanara a 3areM Tyna ke HacemaioT (10,0£0,1) r kBapmeBoro mecka. KommuecTBo
quoyTuiadTanara as pexxuma tierus (0,10+£0,01) r, mis pexxuma roperns — (0,20+0,01) T
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1 — mecox; 2 — KUAKOCTh; 3 — JOA0YKA; 4 — IIUTHHAPHYECKAst eMKOCTb

Yepr. 24

IIPHJIOKEHHE 10
Obsi3amenvhoe

OIIMCAHUE MAKETA CTAHJAPTHOI'O OBPA3LA K METOJAY OIIPEJAEJIEHUSA
HNHIEKCA PACITPOCTPAHEHUS IIVIAMEHHA

ITpoBepky paOOTHI yCTaHOBKH, NPHUMEHSIEMOH JUIS OIpPEAETICHUs HWHJIEKCa pPAcIpOCTPAHCHHUS
TUIAMEHH, OCYIIECTBISIFOT C TIOMOIIBI0 MakeTa CTaHJapTHOro obOpasua (4ept. 25), cocTosIlero u3
TUTACTUHBI HETroprodero marepuana — acOocmimra pazmepamu (320x140) MM 1 TonmmHONW 20 MM,
motHocTI0 800 Kr-M-~. B mimactuHy Ha paccTosHu 30 MM APYT OT ApYyra BMOHTHPOBAHBI €MKOCTH,
CHa0KEHHBIE IENEBBIMA OTBEPCTUSIMH B OIIPEAEIEHHBIX TOUKaX MOBEPXHOCTH. B eMKOCTH ¢ TOMOIIBIO
IITPHIA 3a/TMBAOT XMMUYECKH YHCTHII Ap3TaHonaMuH. B emxoctn Ne 1—7 3amuBaror (2,0+0,1) eM’, B
emxoct Ne 8, 9 — (5,0+0,2) cm’. Ilepen 3ampaBkoil MakeTa CTaHIApPTHOIO oOpasla C ero
MOBEPXHOCTH YAAISAIOT CaXXy M 00pa3zel] MPOKaJNBAIOT B TepMolIKady B TeueHrne | 4 mpu Temmeparype

(200+20) °C.
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b
1— KOpIycC; 2 — eMKOCTH JIIA ropfoqeﬁ KUAKOCTH, IPOHYMCPOBAHHLIC CBEPXY BHU3;
3— roproyvas, XUAKOCTb

Yepr. 25

ITPUJIO)KEHHE 11
Pexomenoyemoe

METOJA PACYETA MAKCUMAJIBHOI'O JABJIEHUSA B3PbIBA
T'A30- 1 TAPOBO3IYIIIHBIX CMECEN

Mertoa pacuera MaKCHMMAJIbHOIO [aBJIEHUSI B3pbIBa ra3o- M NAPOBO3AYLIHBIX CcMeceil
pacnpocTpaHsieTcsl Ha BelecTBa, cocrosimme u3 aromos C, H, O, N, S, F, CI, Br, P, Si.

1. MakcuManbHOE JaBJICHUE B3PBIBA Py O€3 YUETA CTEIICHU TUCCOIMALMYU MPOAYKTOB TOPECHUS B
k[1a BeuCHAIOT 110 popmyITe

pTL DT,
Phaxe TH Z m,. ’

rle p, — HadaJbHOE JAaBJIEHHE, P KOTOPOM HaXOAUTCS UCXOJHasi cMech, Klla;
T.x (V) — anmabatndeckas TeMmeparypa TOPEHHS CTEXHMOMETPHUYECKOH CMECH TOpIOYero ¢
BO3IYXOM IIPH IIOCTOSTHHOM 00beMe, K;

92)

Z m; — CyMMa Ynciia MoJieil KOHEUHBIX MPOJYKTOB TOPEHMUS;
T, — TeMmepaTypa UCX0IHOH cMmecu. K;
Z M, — CyMMa 4KClia MOJIeH ra3000pa3HbIX HCXOAHEIX BEIIECTB.

2. Ecmm gns TOprOYEro BeIIeCTBA HEW3BECTHa anuadaThdeckas TeMIeparypa TOpeHHs



CTEXMOMETPHYECKOM CMECH, TO €€ BBIYUCIIAIOT 10 (hopMyIie
H' —RT")= H'.—RT'
> m,(H; =RT")=Y'm, (H,-RT", (93)

rae H, — abconroTHas SHTAIBINS TOPIOYETO, kJLk-Montb ™. BRIYHCISIOT 10 (hopmyIie

H; =AH; +m.H +0,5(m Hy, +moHg, +

C(rpadur)
. . . . . ©4)
+ mNHN2 + mXHX2 Y+mgH +mgHg +m,H,

AH f — CTaHJapTHAS TEIIOTa 0OPA30BAHMS TOPIOUYETO BEIIECTBA, KK -MOIb ' ;

H ,Hy, ,Hy, ,Hy,,Hg,Hg,H, — aGcomornas sHTambnus mpocTsiX BemecTs u
MPOAYKTOB MX TOPCHHUS, 3HAUCHUS KOTOPBIX MPHUBEICHBI B Ta0I. 30— 32;

H X, aBCoMOTHAs SHTANBMUA ranorena, kJk-Mons . EClu B MOIeKysie rOpiodero BellecTsa
HECKOJIBKO rajoreHoB, TO BBIPA)KCHHE my H y samensior Ha

o o o o

(mFHF2 + mCIHC12 + mBrHB12 + mJHJ2 );

R — yHUBepcanbHas ra3oBas mocrosiHHas, Jix-moms K

T°, T' — COOTBETCTBEHHO HadajbHas TeMIepaTypa HCXOTHOW roprodel CMecH U TemIeparypa
ropenus, K;

H j — abCONIOTHBIC SHTAIBIMH POAYKTOB FOPCHHSI, 3HAUCHNUS KOTOPBIX IIPUBE/CHBI B Tab. 31 1
32.

3ajaya BBYHCICHUS aanabaTHYECKOW TeMIlepaTypbl TOPEHHS CBOANTCA K HAXOXKICHUIO TaKOW
TemrepaTypsl (7"), mpu KOTOpoil HabIOMaeTCsl PABEHCTBO BHYTPEHHUX 3HEPTUI MCXOAHBIX BELIECTB U
MIPOAYKTOB UX FOPEHUS.

Ta6muma 30
BemecTtBo AbGcomotHas saTanbnus npu 298,1 K, KI[)K-MOHL'I
Br, (KuaKocTh) —21,159
C (ra3) 1108,235
H,0 (xumgxocTh) —34,071
P (tB., OcnbIit) 719,625
S (pom6.) 298,460
S, (ra3) 725,954
Si 906,514

3. 3HaueHue Zm i 0e3 ydeTa CTENeHH UCCOLMALUH IPOAYKTOB TOPEHUS BBIYHUCISIOT II0
thopmymne
ijK =384+ m. + mg + my +0,5(my; + my —my ) +0,25m, , (95)
TIe mc, Ms, Mx, My, M, M, — YUCIO aTOMOB YTJIEPOIa, CEPBI, ralon/1a, BOJ0POoa, a30Ta, hocdopa

B MOJIEKYJIE TOPIOYETO BEUIECTBA.
3HaueHue Z M, BBIYMCIIAIOT 110 opmyIie

D m, =1+484B, (96)

e [} — CTeXHOMETPUYECKHH KO3 GHUINEHT KUCIOPOa, BEIYUCIIEMbIH 1o (hopmyiie (36).
OTHOCHTENBHAS CPEAHss KBaJpaTHIecKas MOTPeIHOCTh pacyera 1o ¢opmyie (92) cocrasnser 30
%.






Ta6mumua 31

T, K AGCOTIOTHBIE HTATIBIHH IPOCTHIX BEIIECTB H IPOAYKTOB HX FOpEHHs, KK MOIb
Bosayx | CO, Co 0, 0 H,0 OH H, H N, NO Ar | C (rpadur)

0 0 0 279,07 0 246,55 0 158,04 | 23894 | 335,17 0 89,78 0 393,21
298,15 8,66 9,35 287,74 8,67 253,27 9,91 166,86 | 24739 | 34136 | 8,67 98,95 | 6,19 394,19
400 11,64 1336 | 290,71 11,69 255,48 1336 | 169,88 | 250,37 | 34347 | 11,64 | 101,99 | 8,30 395,21
600 17,62 2225 | 296,67 | 17,91 259,73 20,41 175,78 | 25622 | 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 | 11448 | 16,61 401,87
1000 30,36 42,72 | 30940 | 31,36 268,12 3594 | 187,76 | 268,09 | 35594 | 30,13 | 121,15 | 20,77 406,02
1200 37,09 53,77 | 316,14 | 3841 272,29 4448 | 19398 | 27421 | 360,09 | 36,78 | 128,02 | 24,92 410,45
1400 44,00 65,19 | 323,04 | 4560 276,46 5351 | 200,39 | 280,49 | 36424 | 43,61 | 13504 | 29,08 415,09
1600 51,05 76,87 | 330,08 | 52,91 280,63 62,97 | 206,99 | 286,95 | 36840 | 50,58 | 142,17 | 33,23 419,90
1800 58,20 88,70 | 337,21 | 6031 284,79 72,82 | 213,72 | 293,57 | 372,55 | 57,65 | 14939 | 37,38 424,83
2000 6544 | 100,71 | 34442 | 67,81 288,96 83,02 | 220,60 | 30036 | 376,70 | 64,81 | 156,66 | 41,54 429,85
2200 72,76 | 112,82 | 351,69 | 7541 293,11 9341 | 227,60 | 306,99 | 38086 | 71,97 | 163,98 | 45,69 434,53
2400 80,14 | 12504 | 359,01 | 83,10 29728 | 104,14 | 234,71 | 314,03 | 38501 | 7926 | 171,35 | 49,85 439,69
2600 86,58 | 137,32 | 366,37 | 90,88 301,44 | 11508 | 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 12622 | 24922 | 32846 | 39332 | 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 | 31398 | 149,05 | 263,99 | 34327 | 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 12541 | 193,61 | 403,60 | 130,98 | 32239 | 17247 | 279,04 | 35844 | 409,93 | 123,61 | 216,08 | 74,77 471,86
3800 133,08 | 212,19 | 411,10 | 13922 | 326,62 | 18437 | 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 | 19642 | 29430 | 373,90 | 41823 | 138,58 | 231,13 | 83,08 483,00



Ta6muma 32

T.K AOCOIIOTHEIE DHTAIBIINH TIPOCTBIX BEHICCTB U MPOJAYKTOB UX TOPCHUS, K,}I)K'MOJ'H;1
HF CF4 F2 F HC1 C12 C1 HBr Br2 Br P4010 P (ra3) SOz 8102
0 0 75,04 298,14 226,25 27,35 0 119,33 67,90 0 94,93 0 1030,6 64,06 0
298,15 8,60 87,77 306,97 232,76 35,99 9,18 125,59 76,55 9,73 101,14 30,17 1036,8 44,61 6,93
400 11,56 94,60 310,25 235,06 38,96 12,71 127,85 79,53 13,43 103,25 51,69 1038,9 78,86 11,97
600 17,40 110,70 317,11 239,48 44,83 19,92 132,38 85,42 20,84 107,41 102,52 1043,1 88,15 23,85
800 23,28 128,93 324,29 243 .80 50,82 27,30 136,92 91,52 28,33 111,59 159,64 1047,2 98,33 37,57
1000 29,25 148,32 331,67 248,07 57,04 34,78 141,39 97,86 35,86 115,82 220,03 1051,4 | 109,04 | 52,61
1200 35,36 168,37 339,18 252,30 63,48 42,32 145,80 104,45 43,43 120,13 282,27 1055,5 120,08 | 66,97
1400 41,63 188,84 346,82 256,52 70,12 49,91 150,17 111,23 51,02 124,51 345,66 1059,7 131,35 | 81,26
1600 48,08 209,58 354,54 260,72 76,94 57,54 154,49 118,19 58,65 128,96 409,78 1063,9 | 142,77 | 95,99
1800 54,70 230,49 362,38 264,91 83,90 65,21 158,79 125,27 66,30 133,45 474,42 1068,0 | 154,31 | 111,29
2000 61,45 251,56 370,35 269,10 90,99 72,93 163,06 132,48 73,98 137,98 539,42 1072,3 165,95 | 126,59
2200 68,27 272,46 378,05 273,27 98,08 80,62 167,32 139,64 81,61 142,52 604,11 1076,49 | 177,55 | 154,34
2400 75,26 293,67 386,25 277,45 105,34 88,43 171,56 147,00 89,37 147,08 669,52 1080,81 | 189,27 | 174,42
2600 82,32 314,95 394,55 281,62 112,67 96,30 175,78 154,45 97,16 151,63 735,08 1085,23 | 201,21 | 194,50
2800 89,48 336,25 402,92 285,79 120,09 104,21 180,01 161,74 | 105,02 156,16 800,76 | 1089,75 | 213,16 | 214,59
3000 96,74 357,59 411,38 289,96 127,64 112,21 184,22 169,49 | 112,96 | 160,71 866,57 | 1094,38 | 225,15 | 234,67
3200 104,04 378,99 419,91 294,12 135,06 120,26 188,42 177,08 | 121,00 | 165,23 932,45 1099,14 | 237,24 | 254,75
3400 111,40 400,39 428,44 298,28 142,62 128,37 192,62 184,75 | 129,16 169,74 998,40 | 1104,04 | 249,36 | 274,83
3600 118,84 421,81 436,93 302,44 150,24 136,59 196,82 192,44 | 137,44 | 174,23 1064,38 | 1109,06 | 261,59 | 294,92
3800 126,33 445,00 445,46 306,61 157,90 144,81 201,01 200,20 | 145,88 178,71 1130,42 | 1114,21 | 273,89 | 315,00
4000 133,85 | 464,73 | 45391 | 310,77 | 165,60 | 153,14 | 20520 | 207,99 | 154,46 | 183,17 | 1196,50 | 1119,50 | 286,20 | 335,00



IIPUJIO)KEHHUE 12
Pexomenoyemoe

METO/bI PACYETA CKOPOCTHU HAPACTAHUA JABJIEHUSA
B3PBIBA I'A30- U TIAPOBO3YIIIHBIX CMECEMN

1. Meron 3aKiroyacTcs B OMPEACICHUN BEPXHUX TPAHUIL TSI MAKCUMAIBHOW U CPEHEH CKOPOCTH
HapacTaHUs JABIICHUS B3PBIBA ra30- U MapOBO3IYIITHBIX CMeceH B chepHIeCKOM PEaKIIMOHHOM COCYIE
MIOCTOSIHHOT'O 00heMa.

BepxHiot0 rpaHuily [Jisi MAaKCUMAIIbHOM CKOPOCTH HApacTaHHs JABJICHHS B kIla-c’' BBIUHCISIOT 110

hopmyre

(dp/dv), = (3p,S,/a)(m,~Dr,™  ©1)

e

re p; — HavdallbHOE JaBleHue, klla;
S, — HOpPManbHas CKOPOCTh pPACHPOCTPAaHEHHs IUIAMEHHM TpH HAYAIbHBIX [aBJICHUU U
TeMIIEparype, Mc;
a — paauyc chepuiecKoro peakuOHHOTO COCYAa, M;
T, = Pe
pi
P — MaKcUMalIbHOE a0COIOTHOE IaBJICHHE B3PbIBa, Klla;
Y, — TIOKa3aTenb aguadaThl A7 UCCIIELyeMOH cMecH;
€ — TEPMOKMHETHUYCCKHH IIOKa3aTeNb CTENEHH B 3aBHCHMOCTH HOPMAlIbHOM CKOPOCTH
paclpocTpaHeHMs IUIAaMEHHM OT JaBleHMsT M Temmeparypbl. EciuM 3HaueHHe & HEeM3BECTHO, €ro
HIpUHUMAIOT paBHBIM 0,4.
BepXHIOI0 TPaHMIy /s CpeiHeil CKOPOCTH HapacTaHus aBieHus B Klla-c' BBIUMCIAIOT 1O
hopmyne

— 6e3pa3MepHoe MaKCHUMaJIbHOC JaBJICHHUC B3PbIBA,

_ 1y, +e
(%) — 3piSui(7[€ l)ne , (98)

af(ne’ yu’ €

rne  f(m,, v,,€)— QyHkumst or napamerpoB T, ),, €, 3HAUEHHA KOTOPOH HAXOIAT C

MIOMOIIIBI0 HOMOTPaMM, IIPUBEACHHBIX Ha uepT. 26 u 27.
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3HaucHus T U Y, HAXOOAT TEPMOAMHAMUYCCKUM pPACYETOM WWJIH, B CIIyda€ HCEBO3MOKHOCTU

pacdeTa, IpUHIMAIOT PaBHBIMH COOTBETCTBEHHO 9,0 1 1,4.

OTHOCUTENbHAS CPENHSsI KBaIpaTHYecKash MOrpenrHocTs pacuera no Gopmynam (97) u (98) He
npesbimaet 20 %.

2. MakcUMalbHyI0 CKOPOCTh HapacTaHWs JIaBJICHUS B3PbIBA Ta30- M MApOBO3AYIIHBIX CMEcel JUIs
BemiecTs, cocrosmux u3 atoMoB C, H, O, N, S, F, CI, BerancistoT mo gopmyiie

dp) 84p.S,
@), Ty ©9)

M

e V — 006BeM PeaKIMOHHOTO COCY/Ia, M.
OTHOCUTENbHAS CPEAHss KBaJpaTuiecKkasi HOrpenHocTs pacuera o Gopmye (99) He npeBblnaeT
30 %.

IIPUIIO)KEHHE 13
Pexomendyemoe

METO/] DKCIEPUMEHTAJIBHOI'O OIIPEJEJIEHUSA YCJIOBUU TEIIJIOBOI'O
CAMOBO3I'OPAHUS TBEPABIX BEIIECTB U MATEPHUAJIOB

1. Anmaparypa

Amnmaparypa 1J1s OnpeiesIeHHs] YCIOBHH TETUIOBOTO CAMOBO3TOPAHUS BKITIOUAET B CE0sI CIIEyIOIHe
JJIEMEHTBHI.

1.1. TepMocTaT BMECTHMOCTBIO paboueii Kamepsl He MeHee 40 IM° C TEPMOPEryJIsSTOPOM,
MO3BOJISIOIIAM TOJICPKUBATh MOCTOSHHYIO Temmepatypy oT 60 mo 250 °C ¢ morpenrHocTeio He Ooliee
3°C.

1.2. Kop3uHOUKH W3 KOPPO3HOHHOCTOHKOTO MeTasla KyOMYecKOW WiIH IFITHHIPHYIECKON (opMbl
BeIcoToit 35, 50, 70; 100, 140 um 200 MM (mo 10 mT. Kaxxgoro pasmepa) ¢ KpbImkamu. Juamerp
LII/IHPIHI[pH’{eCKOﬁ KOP3MHOYKHN JOJDKCH 6I)ITb paBCH €€ BBLICOTE. TOJ'[U.[I/IHa CTCHKU KOP3WMHOYKHU —
(1,0£0,1) mMm.

1.3. TepmoanekTpudeckue mnpeodpaszoBarenn (He MeHee 3) MaKCHMAIIBHBIM THAMETPOM pabodero
cras He 6onee 0,8 MM.

2. IloaroroBKa K HCNBLITAHUIO

2.1. IIpoBoasAT TapupOBOYHOE HCHBITAHHE C IENBI0 ONpEIeNICHUS MOMpPaBKH (Af;) K MOKa3aHHSIM
TEPMOAJIEKTPUUECKHX TpeoOpasoBateneid 2 m 3. Jlns sToro B TepMocTar, HarpeThlii A0 3aJaHHOM
TEMITEpaTypbl, MOMEMAI0OT KOP3WHOUKY C HErOPIOYHM BEIIECTBOM (HapuUMep, MPOKAJICHHBIM IIECKOM).
YcTaHaBIMBAIOT TEPMOIJICKTPUIECKHE TIpeodpazoBaTeny (depT. 28) TakuM 00pa3oM, 4TOOB paboUmii
crail OJJHOTO TEPMOIEKTPHUYECKOTO Mpeodpa3oBaTeIs KOHTAKTHPOBAI ¢ 00pa3LoM U pacrojaraics B
€ro IEHTPE, BTOPOr0 — CONPHUKACAJICS C BHEIIHEH CTOPOHOW KOP3WHOYKH, TPETHEro — HaXOJWIICS Ha
paccrossaun (30+1) MM OT CTEHKM KOp3MHOUYKM. Paboume crmam BceX TpeX TEPMOIIEKTPUUECKHX
npeoOpa3oBaTeneil JOJKHBI PacIoyiaraTbCsi Ha OJHOM TOPH30HTAIBHOM YPOBHE, COOTBETCTBYIOIEM
CpelHEeH JINHUU TEPMOCTATA.
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1, 2, 3 — pabouue crau TEPMOIJICKTPUICCKHUX MPeoOpa3oBaTecii

Yepr. 28

Kop3uHOUKy € HEropro4mM BEIIECTBOM BBIICPKUBAIOT B TEPMOCTATe [0 YCTAaHOBJICHMS
CTaI[IOHAPHOTO PEXHMa, NPU KOTOPOM MOKa3aHHs BCEX TEPMOAIIEKTPUUECKHX IpeoOpa3zoBareneil B
TedeHne 10 MHH OCTarOTCS HEM3MEHHBIMH WM KOJEOJIOTCS C TOCTOSHHOM aMIUIMTYAOH OKOJIO

CpeIHUX TEeMIIePATYD 1, 1,, t;. [lonpaBky At, BEIUUCISIOT IO popMmyJie
At,=0,5(L+86)-4 (100)

2.2. OOpa3ipl Ui WCIBITAHHUS JOJDKHBI XapaKTepU30BaTh CPEIHHE CBOWCTBA HCCIICITYyEMOTO
BemecTBa (Marepuana), I[Ipu WCIBITAHMM JIMCTOBOTO MaTepHana €ro HaOWpaloT B CTOIKY,
COOTBETCTBYIOLIYI0 BHYTPEHHHM pa3MepaM KOp3MHOUYKH. B o00pasmax MOHONMTHBIX MaTepHalioB
MpeIBapUTENFHO  BBICBEPIMBAIOT 110 IMeHTpa oTBepctre aumamerpom  (7,0+0,5) MM mns
TEPMOAJIEKTPUUECKOT0 ITpeodpazoBaTels.

3. IlpoBeaeHue HCIBITAHUM

3.1. 3amoyHAIOT KOP3MHOYKY HCCIEIyeMbIM OOpa3loM. YCTaHABIMBAIOT TEPMOAIEKTPHUYECKHE
npeoOpa3oBaTeny B coOoTBETCTBUM C M. 2.1. KOp3MHOYKY 3aKpbIBalOT KPBIIIKOW M MOMENIAIOT €€ B
LIEHTp TEPMOCTaTa, HaArpeToro 10 3aJJlaHHON TeMIepaTypsl ucnbiTanus (Hanpumep, 200 °C).

3a  TemmepaTypy = WCHOBITaHWA  INPUHUMAIOT  CcpeJHee  apu(MeTHdeckoe  MOKa3aHWH
TEPMOAIIEKTPUUECKHX ITpeoOdpa3oBareliei 2 1 3 3a BEIYETOM HOIPABKH Af,.

3.2. OOpaszen BBIAEPKUBAIOT B TEpPMOCTaTe JO CaMOBO3TOpaHWs WIH (IIPH OTCYTCTBHH
CaMOBO3TOPaHUs) B TEUEHNE BPEMEHH, YKa3aHHOTO B Ta0uI. 33.

Tabmuma 33
BhicoTa KOP3MHOYKH, MM ITpoIO/KUTENBHOCTD UCTIBITAHKS HA CAMOBO3TOPaHUE, 4

35 6

50 12
70 24
100 48
140 96
200 192

3a caMOBO3rOpaHHEe MPUHUMAIOT TIOBBIICHHE TeMIEpaTypsl obpasma (M0 TMOKa3aHHSIM
TEPMO3JIEKTPUIECKOT0 IpeodpaszoBatens 1) mo (450+50) °C.

3.3. Ecam mpu mepBOM HCHIBITAaHWM CaMOBO3TOpaHWE HE MPOU3OLUIO B TEYCHHE BPEMEHH,
yKa3aHHOTo B Ta01. 33, TO clienyroliee UCIBITAHUE C HOBBIM 00pa3IlioM JIAaHHOTO 00beMa MPOBOAT MPH
OoutbIeit TemIiepaType.

3.4. Ecnu mpy mepBOM HCIIBITAHWUHM TPOMU30ILIO CAMOBO3IOpaHHE, TO CIEAYIOIIee HCIBITAHUE C



HOBBIM 00pasioM IaHHOTO 00BbeMa MPOBOIAT MPH MEHBIICH TeMmmepatype (Hampumep, Ha 20 °C
MEHBIIIE).

3.5. VcmeiTanusi TIOBTOPSIIOT TIPH Pa3IMYHBIX TEeMIepaTypax ¢ oOpa3laMu JaHHOTO o0beMa 0
JIOCTIDKEHUS MHUHUMAJBHOW TeMIIepaTyphl, HpPH KOTOPOH IPOUCXOMUT CaMOBO3TOpaHHE, a IMpH
temneparype Ha 10 °C MeHblIe MHHUMaIbHOH caMOBO3ropaHue He mnpoucxoauT. Cpennee
apu(MeTHIeCKoe 3HaU€HHE ITHX TEMIIEpaTyp NPUHUMAIOT 32 TeMIIEpaTypy CaMOBO3ropaHHs oOpasia
IAHHOTO 00BEMA.

AHaJIOTHYHBIE HCIBITAHUA TPOBOAAT C OOpa3llaMH HCCIEIyeMOTO BEIIeCTBA B KOP3WHOYKAX
JPYTHX pa3MepoB.

4 OueHka pe3yJabTaToB

4.1. Ha oOcCHOBaHMM TIOJyYCHHBIX pE3yJbTATOB HCIBITAHUH CTPOSAT TpauKd 3aBUCHMOCTH
norapumMa TemIepaTypbl CaMOBO3TOpaHUSl OT JIorapu(Ma yJeIbHOW MOBEPXHOCTH M Jorapupma
BPEMEHH JI0 CAaMOBO3TOpaHus (depT. 29), KOTOpBIE ONMCHIBAIOTCS YPAaBHEHUSIMH NPSIMOI JIMHUH:

lg t,= A+ nylg S; (101)
lgt.=As-nglgT, (102)
ly 7
27F
Al
25
24k
23+
27 DU NN DU S G|
e 16 18§ 20 22 lgS
g
26
25
24
23
b2y/5 S T S S SN S N N S
-G8 -G 8 G4 48 12 16 20 lgt
Yepr. 29

r7e f. — TeMIeparypa camoBo3ropanus, °C;
Ap, np, Ay, 1y - K03QOUIHEHTEI, ONPeeNsiEMbIE IO ONBITHBIM JaHHbIM;

T — TIPOAOJDKUTENBHOCTh HCIBITAHUSI OT MOMEHTa BBIPDABHUBAHUS TEMIIEpaTyp. oOpasia
HCCIIEyeMOT0 BEIIECTBA U TEPMOCTATa IO MOMEHTA CaMOBO3TOPAHHUS, U;
S - y/ienbHas IOBEPXHOCTH 06pasiia, B M BhIMHCIAEMas 10 GopMyIie

S==—, (103)

rie F — ToJHAs HapyKHas TIOBEPXHOCTH 00pasia, M*;

V - o6peM oOpasma, M.

4.2. YcnoBus M pe3yabTaThl HCIIBITAHUN PETUCTPUPYIOT B IIPOTOKOJIE, (hopMa KOTOPOTo MpUBEIeHA
B IIPUJIOKEHUH 1.

5. TpeGoBanusi 6e30MaCHOCTH



W3-3a BbIIENEHUS TOKCHYHBIX TMPOJYKTOB TEPMHYECKOTO pasjIOKEHHS TEPMOCTaT CleayeT
YCTaHABIMBaTh B OTIEIBHOM MOMEMIEHUH C MPUTOYHO-BHITSDKHOW BEHTWIALMEH obecrednBaromeit
KpPaTHOCTh OOMEHa BO31yXa HE MEHee BOCBMH. Pabodee MecTo oreparopa DOJDKHO YIOBJIECTBOPSTH
CaHUTapHO-rUrrueHnyeckuM TpedoBanusm o [OCT 12.1.005.

ITPUJIO)KEHHUE 14
Pexomenoyemoe

METO/I SKCIIEPUMEHTAJIBHOT' O ONIPEJIEJIEHUS MUHUMAJILHOW DHEPT U
3AKUTAHUA NBIJIEBO3YIITHBIX CMECEN

1. Annaparypa
YcraHoBKa [yisl OnpeiesieHHss MUHUMAaIbHOW SHEPTUH 3a)KUT'aHUs IBUIEBO3YIIHBIX cMecei (ueprT.
30) BkJIrOUaeT B ceOs CIIeyIOINE SIIEMEHTHI.
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1 — BubOpaTop 2 — pacHbUIATEINb: 3 — CETKA; 4 — AIEKTPOBI 3AKUTAHUS;
5 — PeryJaTOp MEXUIEKTPOIAHOTO PACCTOSHHUS

Yepr. 30

1.1. BubpocuToBoii pacnsuATeNb Ha 0a3e AIEKTPOMArHUTHOTO BHOpATOpa OT BUOPOMACCa’KHOTO
npubopa BIIM-3 momHocteio 18 Bt, obecneunBaromimnii co3iaHue MBUIEBOrO 00NaKa pa3iIMYHON
KOHLIEHTpalK. VI3MeHeHHe KOHIEHTPAIMK IbIJICBO3AYIIHON CMECH IOCTUTAeTCs PEryJIMpOBKON
HarpspKeHUsl Ha BUOpaTope pacibsuintens B auanazone 20—240 B. Pacnbumirens cHabXeH cuTaMu ¢
pasmepom siaeek 40 u 100 mxm. [uamerp cut gomkeH ObiTh 15—20 mm. PacctosHIEe MexIy cuTOM
pachbUINTENS] U TOPU30HTAIBHOHN IUIOCKOCTBIO PACHOI0KEHHS 3JIEKTPOAOB JOJIKHO PEryJIHUPOBATHCS
JIUCKPETHO C MOTPEITHOCTRIO He Oosee | MM ¥ MpUHUMATH 3HAYeHUs 5; 10 MM.

1.2. DnexTpoapl HMCKPOBOTO HCTOYHHKA 3aKUTAHWS, NPEJICTABIAIONINE COOOH CTEpKHH U3
HEepKaBEIOWIEH cTanyu AuaMeTpoM He Ooiee 3 MM, [umHON He MeHee 20 MM. DIIEKTPOABI 3aKpEeILICHBI
TOPH30HTAJIFHO M COOCHO JAPYT K Jpyry. YTOJ 3aTOYKH JJIEKTPOAOB TOJDKEH OBITh He Ooyee 15°,
paccTosiHiEe MEXIy JJIEKTPOJAaMHU COCTaBIISIET 2—6 MM M PEryJIMpyeTcsl JUCKPETHO C LIaroM 1 MM |
norpemHocTso +0,1 MM.

1.3. YcraHoBKa JomKHA 00eCIIeuHBaTh HCKPOBOM Paspsi ¢ 3amaceHHoi sueprueit 10°—107" Ik
(mpr HEOOXOAMMOCTH YKa3aHHbIE Mpelesbl MOXKHO PacIIMpHTh). YacToTa CleIoBaHHS HCKPOBBIX
pa3psoB He JoJDKHA mpeBbimarh 2 . B Grmoke gopmMupoBaHus MCKPOBOTO paspsia UCIONb3YIOT:
HCTOYHHK BBICOKOTO HAITPSDKCHUS MOCTOSHHOTO TOKA C PEryJIMpyeMbIM HarpsbkeHneM ot 5 go 12 kB;
kmtoBobT™MeTp Tumna C-196; mamepurens L, C, R tuna E7—11; konaeHcaTopsl BakyyMmHasie Tuma KI1
1—4 nuia 3amacaemoit sHeprun oT 0 1o 50 M/[x u mononHuTENEHBIE KOHAEHCATOpHI THIa OI'T-U s
3amacaemoit 3Hepruu oT 50 mo 100 mJIX; MHAYKTMBHOCTH B KauecTBe KOTOPOH HCIOJIb30BaHA



BBICOKOBOJIbTHAasE OOMOTKa aBTOMOOWJIBHOM KaTylike 3akuranuss tuna bl15; BakyymHbIe
BEIKMtoUate Tuma BB-16/10. MoHTaX BBICOKOBOJNBTHOW MM JOJDKEH TPOWU3BOAUTHCS
BBICOKOBOJIBTHBIM TTpoBotoM Mapku [1I1OB, a cymmapHas aiiHa IpoBO/Ia HE JOJDKHA MPEBHIIIATE 2 M.

1.4. ITIpurogHOCTH ycTaHOBKU K padote mposepstoT mo jukononuio (I'OCT 22226), MunuManbsHas
SHEPrHs 32)KUTaHKSI KOTOPOTO TOJDKHA OBITh paBHOM 15+5)M/[x.

2. [IpoBenenne UCHBITAHMIA

2.1. J1ng ucpITaHU# UCIIONB3YIOT MBLIH JUCTIEPCHOCTRI0 MeHee 100 MKM.

2.2. PerymupyroT mapamMeTpbl pa3psaHOrOo KOHTypa (€MKOCTh pabodero KOHICHCATOpa W
HanpsDKeHWEe Ha ero OOKIaJKax) TakuM o0pa3oM, dYTOOBI 00ecneurBajoCh 3a/JlaHHOE 3Ha4YCHHE
3allaCCHHOW B KOHJICHCATOPE SHEPTHUHL.

2.3. YcraHaBIMBAIOT B PACIbUINTENh CUTO C TAaKUM Pa3MEpPOM s[UeeK, IPU KOTOPOM TOCTUTACTCS
MaKCHUMaJIbHbIN JAuarna3oH M3MEHCHUA KOHICHTpaluW IIbUIM. BI/I6pOCl/ITOBI)IM pacublIUTEIEM
CO3/1aeTCsl MBUIEBO3/IYyIIHASl CMECh IPOHN3BIBAIOIIAS Pa3pPsAHBINA IIPOMEKYTOK.

2.4. BximrodaroT pabodyr0 M KOHTPOJNHPYIOMIYIO ammapaTypy, OOecleunB PEXAM MEPHOTUTHOTO
WHHUIANPOBAHMS HCKPOBOTO pa3psia.

2.5. UcnpltTaHus Ha BOCIUIAMEHEHHE TBUICBO3AYIIHOW CMECH TIPOBOIAT TIPH  3aBEIOMO
3KUTAIONICH HEPTHH, NAromield BeposTHOCTh Bocruiamenenus ot 0,1 mo 0.6 IIpu sTom BenmumHa
Pa3psAIHOTO MIPOMEKYTKA paBHA 4 MM, paCCTOSTHHE MKy CUTOM H AJIEKTPOAaMHu paBHO 10 MM.

Ecmu mpu 100 m/[x HeT BOCIUIaMEHEHHHW MBUICBO3IYIIHONW CMECH, TO WCHBITAHHUS ITOBTOPSIOT,
M3MEHsISl BEIMYMHY Pa3psIHOrO MPOMEXyTKa (cM. 1. 1.1), BBICOTY cHTa Haj 3JEKTPOAaMH, a TaKXKe
HanpspkeHne Ha BuOparope ¢ maroM 50 B. Uncino HCKpOBBIX pa3psoB B KaXJ0H CEPHU JOJDKHO OBITH
He meree 100.

MuHMMaNBHOW 3HEPTrHel 3aKUTaHus JAHHOW IBUICBO3AYIIHOW CMECH CUMTArOT >Hepruio cB. 100
M/IK, eciy IIpU UCIIBITAHUSIX HE 3aPETMCTPUPOBAHO HU OJJHOI'O BOCIIJIAMEHECHHUS.

2.6. B MOMEHT BOCIUIAMEHEHHS! MBIJIEBO3AYIIHON CMECH OTKIIIOYAIOT BUOPOCHTOBOM PacIbUIUTENb
W ICTOYHHK BBICOKOTO HAIIPSKEHUS TIOCTOSHHOTO TOKA,

3a BoCIUTaMEHEHHE MIPHHUMAIOT TOPEHHE MBIICBO3AYITHON CMECH U PacpoCTpaHEeHHEe MIIaMEHH OT
MCTOYHMKA 3)KUTaHMsI Ha PacCTOSHUE, OoJiee YeM B 2 pa3a NpeBbIIIaIoNIee pa3psAHbIA POMEKYTOK.

2.7. WcnoblTanuss Ha BOCIUIAMEHEHHWE IIBUICBO3YIIHOH CMECH MOBTOPSIIOT IPH Pa3iInYHOM
HaIPsHKCHUN Ha BUOpATOPE PACIIBUTUTENS IO BEISBICHISI HAMOOIIEE JIETKO BOCIUTAMEHSIOIICHCS CMECH.

Haubonee 1nerko BOCIUIAMEHSIONIASCS —IBUICBO3AYINHAsS CMECh HMMEET CaMyl BBICOKYIO
BEPOSITHOCTH BOCIUIAMEHEHHs. BeposiTHOCT BoCTIIIaMeHeHus! (P) BEIYUCIISIIOT IO popMyJie

m
P=—, (104)
n
T/Ie M — YHCIJIO BOCIUTAMEHEHHH TTbUIEBO3AYIIHON CMECH B TAHHOW CEPHU MCIIBITAHHH;
n — 00I11ee YKCI0 UCKPOBBIX Pa3psiIOB B IAHHOM CEPUU HCIIBITAHUH.

[Mpumeuanne. Ynciio BocIIaMEHEHUH JOIDKHO OBITH OAMHAKOBEIM B KaKI0H cepuu 1 He MeHee 10.

2.8. Usmenss paccrosHUE (h) MEXKIy CHTOM J03aTOpa W DIIEKTPOAAMH, a TAaKKe BEIUIUHY
paspsaHOro mpoMexyTka (/), MOBTOPSIOT HCHBITAHUS C HauOoJiee JIETKO BOCIUIAMEHSIOIICHCS
MIBUIEBO3IYIIIHOW CMECHIO /IO BBISBJICHUS! ONTHMAJIbHBIX 3HAYCHUH INMEpeMEHHBIX IapaMeTpoB A u I.
OnrtuMmasnbHble 3HAYCHUS YKa3aHHBIX I1apaMeTpPOB XapaKTepU3YIOTCS HauOOJbLIeld BEpOSTHOCTHIO
BOCIJIAMCHCHHUSL.

2.9. W3MeHAs OSHEPrHi0 HWCKPOBOTO pa3psia, MPOBOIAT HCIBITAaHUS C HauOolIee JEeTKOo
BOCIUIAMEHSIOIIEICS MBUIEBO3IYIIHOH CMECHIO TPH ONTUMAJBHBIX 3HAYECHHUSX /i ¥ [ 10 BBISBICHHS
MUHHUMAaJIBHOM SHepruu 3akuranusi. [1o sKcrepriMeHTaNbHBIM TaHHBIM CTPOSIT KPHUBYIO 3aBHCHMOCTH
BEPOSATHOCTH BOCIUIAMEHEHUS OT BEITMYMHBI SHEPTUH 3aKUTaHus (4epT. 31).

3aBHCUMOCTb BEPOSITHOCTH BOCIJIAMEHEHMs NMbLIE€BO3AYIIHOI cMeCcH COnoJuMep
CAME/Jl (TOCT 12271) o1 3HaYeHHUS JHEPTUH 32 KUT AHUS
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3. OneHka pe3yJbTATOB

3.1. 3a MUHMMAQJIBHYIO PHEPIHIO 3a)XKMT'aHUS HCCIIEAYEeMOH IBUIEBO3IYIIHOM CMecH NPUHHMAIOT
3HA4YEHHE HEPTHHN 3aKUTaHUs, COOTBETCTBYIOIIEE BeposTHOCTH BociuiameHenus 0,01.

3 2. YcnoBus U pe3yabTaThl UCIIBITAHUN PETHCTPUPYIOT B IPOTOKOIIE, popMa KOTOPOTO NpUBEAEHA
B IPUJIOKEHUH 1.

4. TpedoBaHuUs 6€30MACHOCTH

VYCcTaHOBKY cClieqyeT IIOMeIlaTh B BHITSDKHOM Iukagy. Pabodyee Mecto omeparopa IOJKHO
YIOBJIETBOPATH TpeboBaHusIM 3ekTpode3omacHocty o 'OCT 12.1.019 u caHUTapHO-TUTHCHUIECKUM
tpeboBanusm o 'OCT 12.1.005.

IIPUJIO’KEHUE 15
Pexomenodyemoe

METO/I OIIPEJIEJIEHUSI MAKCUMAJIBHOM CKOPOCTU HAPACTAHMS



JABJIEHUS B3PBIBA IBLJIEBO3IYIIIHBIX CMECER

1. Ammaparypa

Onucanue anmaparypsl AJs ONpeeIeHUs] MaKCUMaTbHONH CKOPOCTH HapacTaHHS JaBJICHUS B3pbIBa
MBIJIEBO3AYLIHBIX cMecel puBeaeHo B 1. 4.11.1.

2. [loaroroBKa K HCNBITAHUIO

IToxroroBka k ucnsiTanuio — 1o 1. 4.11.2.

3. IIpoBenenne UCNbITAHUI

UcnplTanuss 1O OMpENeNeHHI0 MAaKCHUMalbHOH CKOPOCTH HapacTaHWs JaBIICHUS B3pbIBa
MBIJIEBO3AYIITHBIX CMecel TPOBOIAT cornacHo 1. 4.11.3.

4. OneHka pe3yJabTaToB

[lo pe3ynapraTaM eIWHWYHOTO WCIBITAHUA OIPEISNAIOT HAWOOJbIIee 3HAYCHHE CKOPOCTH
HapacTaHus JIaBJICHHs] B3PbIBa NBUICBO3YIIHOW CMecH 1O opMyJie

= (dp/dr), 1013 : (105)

Po

(dp/dr)

B3p

(dplde

MaKCHMAIBHOH CKOPOCTH H3MEHEHHs JaBICHHS B IIPOIIECCE €MHUYHOTO HCTbITanus, Klla-c™,

Jns ompeneneHHs MaKCUMAaJIBbHOM CKOPOCTH HapacTaHHWs IaBIEHUS B3PhIBA CTPOAT KPHUBYIO
3aBHUCHMOCTH CKODOCTH HAapacTaHHs IABICHHS B3pbIBA (dP/dT)y, OT KOHLEHTpAlMM BEIIECTBA g
HaubGonpmiee u3 modydeHHBIX 3HaueHHH (dp/dt)y, NPUHEMAIOT 33 MAKCHMAJbHYIO CKOPOCTh
HApaCTaHWs JABICHUS B3PHIBA HCCIIEYEMOT0 BEIIECTRA.

5. YcnoBust M pe3ysIbTaThl UCIIBITAHUI PETHCTPUPYIOT B IPOTOKOJIE, opMa KOTOPOTo MPUBEICHA B
TPUWIOKEHNH 1.

wp» (AP/dT), — COOTBETCTBEHHO 3HAUCHHS CKOPOCTH HAPACTAHWS JABICHUS B3PhIBA W

COJEP)KAHUE

1. O0mme momoKeHUS

2. Iloka3zaTenu Mo>kapoB3pbIBOONACHOCTH

3. YcinoBust MOXapoB3pbIBOOE30IIACHOCTH TIPH UCTIONIb30BaHUH BEIIECTB 1 MAaTEPUAIOB

4. MeTozp! onpeaeneHust oka3aTenei MokapoB3pbIBOONIACHOCTH BEIIECTB U MaTEpUaIOB

IIpunoxenue 1. IIpoTokosbl ompeAeneHUi MOKa3aTelel IM0XKapOB3pHIBOONACHOCTH BEILIECTB U
MaTepuaoB

[Tpunoxenue 2. MeToipl pacyeTa TeMIIEPaTyphl BCIBIIIKH KUIKOCTEH

ITpunoxenue 3. MeTopl pacuera TeMIEpaTypbl BOCIUIAMEHEHUS KUIKOCTEN

IIpunoxenue 4. Metoas! pacyera KOHIEHTPALMOHHBIX MPEIENIOB PACIPOCTPAHEHHS IIAMEHU I10
ra3o- U MapoBO3AYIIHBIM CMECSIM

ITpunoxenne 5. KOHCTpyKIUS pacbUINTENS AUCIEPCHBIX BELIECTB MIPU ONpEIeIEHUH IToKa3aTesel
B3pbIBA MBLUICBO3YIIHBIX CMECEN

[Ipunoxxenne 6. MeTos! pacueTa TEMIEPATYPHBIX MPEETIOB PACTIPOCTPAHEHHUS TNITAMEHH

IIpunoxenne 7. MeTonpl SKCIEPUMEHTAILHOTO  ONPENEIICHUS HOPMAJIbHOM  CKOpPOCTH
pacnpoCTpaHCHUs IMJIaMCHHU B Ira30- U NAapOBO3AYIIHBIX CMECAX

[Ipunoxenue 8. MeTon IKCHEPUMEHTANBHOIO OINPECIICHUs] MaKCUMAalIbHOTO JABJICHHUS B3pbIBA U
MaKCHMaJIFHOH CKOPOCTH HapacTaHMs JABJICHHS B3pbIBA I'a30- U MAPOBO3AYIIHBIX CMECEH

[punoxenne 9. OnmcaHue CTaHAAPTHOrO o0Opa3la K METOLy omnpejaeneHus Kod(pduiuueHTa
JIBIMOOOPAa30BaHHUS

[Mpunoxenne 10. Omnmcanne MakeTa CTaHAAPTHOrO oOOpasla K METOAY ONpE/AeNeHHs WHIeKca
pacIpocTpaHeHus IIAMEHN

[Tpunoxenne 11. Meron pacuera MakCHMalbHOTO JAABJICHHS B3PbIBA Ta30- U NApOBO3IYIIHBIX
cMmece

IIpunoxenne 12. Meronel pacdyera CKOPOCTH HapacTaHUsl [JaBJICHHs B3pblBa Trazo- U
MTapOBO3AYIIHBIX CMECEeH

[punoxenne 13. MeTox SKCIEPUMEHTAIBHOTO ONPEACTICHHUS YCIOBHH TETNIOBOTO CAMOBO3TOPAHUS
BCIICCTB 1 MaTCpHAJIOB

ITpunoxenne 14. MeTog SKCIEPUMEHTAIBHOIO ONPEAESICHUS] MUHUMAIbHON DPHEPIUU 3aXKUTaHUS



MbIIEBO3AYIIHBIX cMecert
HpPIJ'IO)KeHI/Ie 15. MGTOI[ OIpEACICHUA MaKCHUMaJIbHOM CKOPOCTH HapacCTaHWd OAaBJICHUSA B3pbIBa
TIBIJICBO3 Y IITHBIX cMmecei



