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0 KOMMAHWW

AO «[eonoruka» pa3pabaTbiBaeT 1 IPON3BOAUT KNAccyeckoe
N WHHOBAUMWOHHOe nabopatopHoe obopyaoBaHue AnA
nccnegoBaHuil KepHa, Npob nnacToBbix GNIMA0B U MaTepuanos
[P, apantupoBaHHOe K NOTPeOHOCTAM 3aKa3uMKoB;
npeaocTaBnAeT ycnyru no paspaboTke U U3roToBNeHNI0
YHUKANbHOTO 0TeYeCTBEHHOTo N1abopaTopHOro 060pyA0BaHNUS,
pa3MeLLeHui0 MefKOCepUHOro 1 e4HUYHOM0 NPOM3BOACTBA;
ocywiecTBnsAeT nabopaTopHble UCNbITAHNA KepPHA CKBAXMH U
matepuanos [Pl1; BbINONHACT reomexaHUyeckoe MOAENMPOBaHMe
ANnA obecneyeHna CTPOMTeNbCTBA CKBaXUH 1 pa3paboTku
AnzaiiHoB [PM1; npoBOAWT JKCMepTHOE MHXEeHEepPHO-TeXHNYeckoe
conpoBoxeHue (cynepBaii3uHr) pabot [PIl. BnAAcb 0fHUM M3 KpynHeiunX oTeyecTBEHHbIX NPONU3BOAMUTENEli 1abopaToOpHOro
06opynoBanua, KomnaHua ocyLyecTBRAET NOAHbIN LMK paboT — OT NPOEKTUPOBAHNA 11 U3rOTOBAEHMUA 000pyA0BaHNA 10 ero NyCKO-
Hanaaku, ceptudukauum, 0byyeHna nepcoHana 3akasunka v 0Ka3aHUA KOHCYNbTAUWi, a TaKxe rapaHTUiiHOE 1 MOCTrapaHTUIiHOe
CepBICHOe 00CTyX1BaHMe.

HALLA KOMIMARHUA TIPOU3BOANT TABOPATOPHOE OBOPY [I0BAHWE C 2004 T,

OCHOBHbIM NpenmyLecTBOM KomnaHum ABRAETCA TMOKOCTb NMPU COrNAacoBaHNM TeXHUYECKIX NapaMeTpoB 1 MPON3BOACTBE
nabopatopHoro 060pya0BaHNA, BO3MOXKHOCTb M3TOTOBNEHNA CMELMAbHbIX N1ab0PATOPHbIX YCTAHOBOK C PacluMpEeHHbIMM
pabounmiIn XapaKTepuCTUKaMIn U IS CCNej0BaHINA HeCTaHAAPTHbIX 00pa3LI0B KepHa; pa3paboTka 1 peanu3auna 06opyaoBaHua
ANANIPOBEEHNA BbICOKOCNELMANM3NPOBAHHbIX, HOBATOPCKIX 11 YHUKANbHbIX BULOB UCCNEJ0BAHNIA.

K Ham obpawalotca uccienoBatenbckue LEHTPbI KPYMHbIX, CPEAHUX U ManblX A0ObIBAKOLAX U CEPBUCHBIX KOMMAHMWI,
NPOV3BOANTENM N MOCTABLUMKIA COMYTCTBYIOLLIX MaTePUanoB, rocyaapCTBeHHblE yuebHble 3aBeieHNA.

Haubonee BoctpeboBaHHble nabopatopHble ycTaHoBKM npon3BoacTBa AQ «[eonorka» ABNAKTCA CPeACTBAMU U3MepPeHUs 1
BK/K0ueHbl B [0cynapcTBeHHbiii peectp (U PO:

— Y(TaHOBKa ANA M3yueHuA ynpyrix CBOICTB KepHa B atmocdepHbix ycnoBuax «IAK-Y3»

— ABTOMATM31POBaHHbII NPUBOP ANA U3MEpPeHIs dNeKTpUUecKoro conpoTuenexns 06pasuoB KepHa «[UK-YIO»,
— [lopo3umetp rasosontomerpuyeckuii «IUK-»,

— ABTOMaTI3MpOBaHHbIN Npubop AnA usmepeHus nopuctoctin 1 npoHutaemocty «MUK-MM»
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KOMMAHWA AO «TEOJTON MK AN

Pacnonaraacb B HoBocnbupckom HayuHom LieHTpe TecHas (BAA3b C HE3aBUCMbIM aKKpeAUTOBaHHbIM HayuHo-
(AkapemropoZokK), npuBneKaeT MynbTUANCLUANANHAPHDIIA nabopatopHbim LeHTpom AO «[eonoruka», BbINONHALMM
HayuHo-TEXHI/IlJECKI/H?l MoTeHLMan UHCTUTYTOB CI/|6|/|pCKOr0 obwue n cneunanbHble UCCNEAOBAHUA KepHa, a Takxe
oTAeneHns Poccniickoli akaiemin Hayk Ans peLenns pacLlMpeHHblii KOMMNEKC UccnefoBanuii matepuanos PI,
aKTYanbHbIX 33Ja4 HedTera3oBoii NPOMbILLIEHHOCTH No3BONAET UHXeHepam pa3paboTynkam nabopaTopHoOro
Poccun. obopyaoBaHua nonyyatb noapobHyw 0bpaTHyl (BA3b 0
NPUMEHNMOCTI TeX UNN WUHBIX TEXHONOrNYyecknx pELIJEHI/II7I,
HAaCTpalBaTb N U3MEHATb oﬁopynosaHme noa 3anpochbl
N0J1b30BaTe/1A B peaJibHbIX YCI0BUAX IKCNNyaTal 1N,

260 3a roabl 1eATeNbHOCT KOMMAHMN
BONEE ENVHNL BbIMYLEHO 1 YyCNewWHo 3KCIyaTupyeTca

bonee 260 eanHuy nabopatopHoro
NABOPATOPHOI 0 OBOPY 10BAHUA

000pyAi0BaHNA, HE CYNTaA BCNOMOTaTeNbHOIA
bOJEE 2 5 0 EVHALL

OCHACTKI M OTAEIbHBIX Y3/10B.
MPELI3NOHHBIX JABOPATOPHBIX
HACOCOB CEPUV JIH

(2004 roaa BbinywieHo 6onee 250 eanHmy,

HALLIMMIA KTIMEHTAMI

ABNIAKOTCA bOJEE
—IUU BOTIEE C 2012 roma HauuHaetca Bbimyck npubopa MUK-MM, KoTopblit

BknioueH B TOCPEECTP cpepctB u3mepeHunit. Ha Tekywnit MomeHT
MPYBOPOB VKT noctaneno 6onee 35 npubopos MIAK-MN.

KOMMAHIW

B POCCHN

11 3A PYBEXOM. - 70 v
KonnekTus Ha TeKyLLmili MOMEHT cocTouT u3 6onee uem 70 COTPYAHNKOB.

COTPYIHMKOB

2000 9 Ha cerogHAwWHNI AeHb NpoN3BOACTBEHHblE U oducHble nnowaau Komnanum
M coctagnsioT okono 2 000 M”. Komnanua obnagaet co6CTBEHHbIMM M0APA3ENeHUAMM
MPOM3BOMICTBEHHbIX Y Pa3pabotku, npoekTupoanua KJI, nporpammupoBatus, cepsuca, cnyx6oi OTK,

MPOEKTHbIX MIMOLLALEN Cnyx60it BHeAPeHUs, C60POYHO-NPON3BOACTBEHHBIM LIEXOM 1 aKKPEAUTOBAHHbIM
HayuHo-nabopaTopHbiM LieHTpOM.

Mpou3BoacTBO NabopaTopHOro 060pya0BaHIA HAUNHAETCA C A€TANbHBIX KOHCYNbTALIAN € 3aKA34MKOM Ha 3Tanax
MOArOTOBKI NPOEKTHOI JOKYMEHTALM 1 pa3paboTKin TAENbHbIX Y310B 1 060pyA0BaHIA B LieNoM. B xope co3paHus
0bopynoBaHusA exeHeieNnbHO NPoBOAATCA TexHMueckie coBeTbl KoMMaHuK, Ha KOTOPbIX paccmMaTpuUBaloOTCA W
YTBEPXKAAITCA TEXHUUECKME PELLEHUA 1 KOMMNEKTaLusa yCcTaHOBOK. (6OpOUHbIii 3Tan, BKMIOUAoWMiA pa3BoaKy
[MAPABNNYECKUX U MHEBMATUYECKUX NNHWI U aBTOMATU3aLMI0, CMEHSETCA 3TanoM 3aBOACKOMO TeCTUPOBAHUA
000py10BaHKA Ha COOTBETCTBIE TPEOOBAHUAM TEXHUYECKOrO 3aZaHNA U NPaBUN 6e30MacHOCTH.

0 KOMIMAHMN

Npeum3noHHbIX 1abopaTopHbIX HacocoB cepun JH.
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I HAVUHO-NIAGOPATOPHbIVE LIEHTP AO «I EOJIOr MKAN

JlabopatopHble nccnesoBaHMA KepHA CKBaXMH 11 Npob NAAcTOBbIX GIONZ0B HEQTAHBIX U Ta30BbIX MECTOPOXAEHMIA,
n3yuenue matepuanos [Pl1, NHXWHUPUHIOBbIE YCYTA NPU NPOEKTUPOBAHM CTPOUTENBCTBA CKBaXMH 1 pabot P,

AkkpeanToBaHHblil (aTTectat akkpeautauun RA.RU.2TAP85) HayuHo-
nabopatopHblit LeHTp AO «leonornka» ABNAETCA HE3aBUCUMbBIM
KOMMETEHTHbIM UCCNef0BaTeNbCKUM MOAPa3AeNeHneM, BbINMONHAKLNM
obwune, cneymnanbHble 1 BbICOKOCMELMANN3NPOBAHHbIE NabOpaTOpHble
NCCNeaoBaHUA KepHa CKBaXWH 1 Npob nnactoBblX GMoUA0B HEPTAHBIX U
ra3o0BblX MeCTOPOXAEHNIA, a TaKKe maTepuanoB rMapopasbiBa niacra.
HayuHo-nabopaTopHbIii LEHTP TakXe 0Ka3blBaeT YCNyri IKCMepTHO-
TeXHOMO0rNYeCKoro conpoBoxaeHnA pabot P Ha 06beKTax 3aka3unkoB.
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WccnenoBaHunA BbINONHAKTCA Ha NabopaTopHOM 000PYAOBaHMM
npoussoacTea AO «[eonornka». (BA3aHHOCTb C NPOM3BOACTBOM U CEPBUCHBIM 3
LIEHTPOM KOMMaHWY M03BONAET B KpaTyaiLie CPOKN C 3aBOACKIM KaUeCTBOM i SIS
BbINOMHATL NpoduUnakTyeckoe 06CyMBaHUe 1 PeMOHT 060pyaoBaHMA, a .
TaKXe 0CyLleCTBAATb €ro MOAEpHU3aLMIio ANA COOTBETCTBUA NOTPEOHOCTAM
HaLLIMX 3aKa34MKOB.
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I HANPABNEHWA NEATENBHOCTH

06p360TKa nncaieaoBaHnA NOJIHOPA3MePHOTro KepHa

06paboTka NoNHOPa3MepHOTo KepHa BK/KYAET 3BNeUeHIe KepHa 113 KepHOBDIX ILLMKOB, €ro 06paboTKy, 0T60p 06pa3LioB 1 Npob pa3nnyHbIX
Pa3MepoB, reoMeTpun 1 HasHaueHus. MapannenbHo ¢ 06paboTKoi 06bIYHO NPOBOAATCA TaKKe UCCNEN0BaHUA MONHOPA3MEPHOTO KepHa,
N03BONA0LLME NONYYUTb UCXOAHYI0 MHAOPMALIMIO ANA OLEHKI TUTONOTMYECKOr0 COCTaBa NOMHOPA3MEPHOTO KepHa, Hannums 1t XapakTepa ero
HaCblLeHA YTNeBoaopoaaMM, BbIMOMHUTD IKCMPECCHYH OLEHKY MPOHULAEMOCTIA, MEeXaHUUECKUX 1 aKyCTUUECKUX CBOICTB, HaNMuus U
pacnpefieneHins BHYTPEHHUX HEOAHOPOAHOCTEN:

— KOMNblOTEpHaA TOMOrpadua C KONMYECTBEHHON WHTEPNPETaLMell TOMOrpamm,

— doTorpadus KepHa B HEBHOM U YNbTPAGUONETOBOM OCBELLEHNN,

— KpYroBoe CKaHUpOBaHWe KepHa C MHTepnpeTaLueit (TPeLMHbI 1 KaBepHbI, CNOEBbIE deMeHTbI 1 Ap.)
B IHEBHOM Y YNbTPAaGUONETOBOM OCBELLEHMN
11 CONOCTABNEHNEM CO CKBAXKMHHbIMYU AaHHbIMU (FMIw ap.),

— NpodunbHOe CKPETUMPOBAHME C MOCTPOEHMEM HENPEPBIBHOMO NOra MPefienia NPOUYHOCTIA Ha OXaTue,

— onpezeneHue npo¢unbHoI NPOHNLLAEMOCTY NO Fa3y € yTOYHEHNEM MPOrPaMMbl BbIOYpUBaHMA
00pa3LoB AnA 06LWKX U CneumanbHblX UCCef0BaHMIA.

Jlutonoro-ceguMeHTONOMMYECKIE NCCIIE0BAHUA KepHa

Komnnekc nutonornyeckix nccnenoBaHnin HAYMHAETCA ¢ KPaTKOro JINTONOrn4yeckoro onncaHnAa noaHOPa3MepHOro KepHa, KOTopoe aee
YTOYHAETCA MO pPe3ynbrataM WHCTPYMEHTANbHbIX BUA0B aHANN30B:

— JIUTONOTMYECKOe OMUCaHne KepHa 1 06pasLioB,

— U3yyeHne netporpaduyeckux wingos,

— IpaHyNoOMeTpUYeCKMiA aHanm3,

— KONNYECTBEHHO-MUHEPaNnorAYecknii PEHTreH0-CTPYKTYPHbIIA aHanm3,

— CeAUMEHTONOrNYecKNii (GaunanbHblin) aHanus,

— MEXCKBaXXMHHAA KOPPenAuNA 1 NOCTPOeHUe KOHLENTYaNnbHbIX
CeIUMEHTONOTAYECKNX MOZENeil.

04 HAYYHO-NNABOPATOPHbIN LIEHTP



HAYYHO-NABOPATOPHbIN LIEHTP AQ «TEONIOrMKAN -

JKCNepTHO-TeXHNUeCKoe CoNpoBOXaeHNe (cynepBaiiuHr) pabot [Pl

JKCNepTHO-TEXHNYECKoe ConpoBoXAeHue pabot [PI1:

— BbINOSIHEHWE UCCe[OBAHIA YNPYro-NPOYHOCTHLIX CBOWCTB KepHa OCHOBHbIX IMTOTUMOB pa3pe3a,

— BXO[HOW 1 NepUOANYeCKUil KOHTPONb KauecTBa UCMosb3yeMbix Matepuanos [PIl,

— TeKyLumit ayauT u KoppekTupoBKa Au3aitHos [Pl Ha ocHoBaHum aHanu3a Kapotaxeli [C n onbita paHee npoBefeHHbIX pabor,
— aHanu3 pe3ynbtatoB MuHUIPIl n pa3paboTka pekomeHZauuii N0 MUHMMU3ALMM PUCKOB,

— KOHTPONb KauecTBa BbinonHeHuA pabot [PI1 HenocpeACTBEHHO HA MeCTOPOXAeHUH,

— (0CTaBfeHe UTOrOBbIX PeKOMeHJALMA N0 ONTUMU3ALNM OPraHu3aLmi BbIMOAHeHUA 1 TexHonorum [P,

(ratuyeckuit Mmogynb tOHra, IMla TpeLmHoOCTONKOCTD, KMa*m">
OcHOBHbIe NUTONO-
rnyeckue TUnbl npejBapuTeNbHas onpezeneHHbli npeaBaputeNbHas onpeeneHHblil
MOJeNb TPeLLUHbI na6op0TopHo MoOAenb TPeLnHbI na60p0TopH0
Mecyanuk 144 29 1100 432
Anesponut — 25 800 255
Aprunnut 14.3 21 800 588
Kap6oHaTu3mpoBaHx- 22 64 800 626
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I HAVUHO-NIAGOPATOPHbIVE LIEHTP AO «I EOJIOr MKAN

neTpO(I)I/BI/ILIECKI/Ie ncanenoBaHnA KepHa

neTp0¢I/I3I/NECKI/Ie nccnesoBaHnA KepPHa BbIMOJIHAKTCA Ha BCEX CTaAUAX N3YUYEHUA PE3EPBYApa —
0TnoAcYeTa 3anacoB yrnesoAopoaoB A0 NPOEKTUPOBAHNUA U MOHUTOPUHIA pa3pa60TK|/|:

— onpepenenne OEC B HopmanbHbIX 1 NNacToBbIX PT ycnosuAx,

— onpegeneHune KanuanapHbIX, MeKTPUYECKIX 1 aKyCTUYeCKMX CBOICTB B HOPMANbHbIX
1 nnactoBbIX PT ycnoBuaAx ana cuctem «Boga-ras», «Bofa-Heb», «ra3-HeTb»,

— onpegeneHune Ko3dpuumeHTa BbITeCHeHMA HedTI BOAOI (ra3om),

— onpeneneHune SOPeKTUBHOCTI YU3NKO-XUMUYECKUX METOLI0B YBENNUEHUA HedTeoTaaun,
onpefeneHie CTeneHn NOBPeXAeHUA NpU3aboiHON 30HbI NNacTa NpU BO3AEACTBUM
TeXHONOrNYecKIX XuaKocteii (byposble pacTBopbl, xuakoctu [P u ap.),

— onpefeneHne OTHOCUTENbHBLIX (a30BbIX MPOHMULAEMOCTell B NAacToBbiX PT ycnoBuax ana cuctem
«HedTb-BOAA», «HeTb-ra3», «ra3-Bofa»,

— onpegeneHne OEC HaHOMPOHULIAEMbIX TOPHBIX MOPOA HA Ae3WHTerpupoBaHHbIX (MeTog GRI)
N UuMAMHApUYecknx obpasuax,

= OLeHKa IOPeKTUBHOCTM TEXHOMOTWIA CHIKEHMA BbIHOCA MecKa.

WccnepoBanua ynpyro-npoYyHoCTHbIX (MexaHnuecknx) cBOICTB KepHa

— OnpepeneHve npefena NPOYHOCTU MPU OAHOOCHOM PacTAXKeHNM (6pa3unbCKii Tect),

— OMpefieNeHme TPELLMHOCTONRKOCTH,

— onpepeneHue npefena NpPOYHOCTY NP OAHO- M MHOTOOCHOM OZHO- M MHOTOCTAZMUAHOM Harpy»KeHun
C 0iHOBPEMEHHbIM OnpezienieHeM aKkyCTUUeCKIX CBOMCTB 1 PacyeTom ynpyrux Mogyneil cTaTuyeckum
N OMHAMUYECKUM MeTofiaMu,

— OLeHKa AMHAMUKIA NPOHULAEMOCTI B MAACTOBbIX PT YCNOBMAX NpU YBENNYEHNI HArpy3KiA
(oceBoit, 06>KMMHOIA, BCECTOPOHHEIA),

— OLIeHKa MopoanacTyeckux mopyneli (Ko3pouumeHt bro) npambiM MeTog0M,

— MOCTPOEHME NACMOPTOB MPOYHOCTI FOPHOI MOPOADI,

— OLleHKa BbIHOCA Mecka U YCTOAYMBOCTI CTBONA CKBAXIHbI (TECT Ha TONCTOCTEHHbIX LMANHAPAX).

06  HAYYHO-NIABOPATOPHbIA LIEHTP



WccnenoBanua matepuanos riipopaspblBa nnacta

[uapopa3pbis nnacta ([PI1) ABNAETCA 0CHOBHBIM METOLOM CTUMYNALMMA HEQTAHBIX U Fa30BbIX CKBAXIH; 13 TOAA B FOZ HEYKNOHHO
BO3pacTaeT KONNYECTBO BbIMONHAEMbIX onepaunit u cnoxHocTb [PIl, co3haloTcA HOBbIe TeXHONOrUN TUAPOPA3PbIBA U
pa3pabaTbiBaloTCA HOBble MaTepuanbl A ero nposefenua. (BoicTBa matepuanos [PIl (nponaHToB u XuUAKOCTel) OKa3blBalT
pelLatlLee BAMAHNE HA NPOBOAMMOCTb C03AaHHON TpewwHbl [P u, Takum 06pa3om, Ha MpOAYKTUBHOCTb CTUMYANPOBAHHON
CKBAXMHDI.

icnonb3oBaHne KoppeKTHbIX CBOICTB mMaTepuanoB npu pa3pabotke ausaiiHa [Pl ABnAeTca 3anorom nonyyeHns
3annaH1poBaHHbIX Ae0UTOB; MO3TOMY KOHeuHble noTpebutenn matepuanos [Pl — gobbiBaiowme KOMNaHUN — 3aMHTEPeCOBaHbI B
HEe3aBMCMMOIN 0OBEKTUBHOI OLieHKe (BOICTB MOCTaBNAEMbIX MaTepuanoB He TOMbKO HA CTafuyM 3aKMOUYeHNa JOroBopa Ha
obecneueHne/BbinonHeHne onepauuii [PM, Ho 1B paMKax NPOAOIMKAIOLLEroCs MOHUTOPUHTA.

BbinonHsaemble Buabl pabor:

— OnpefeneHune rpaHynoMeTpuyeckoro CoCTaBa nponaxTa,
— onpefeneHine HaCbIMHON, KaxyLLeinca n abconloTHoN
MNOTHOCTA NPONAHTa,
— onpepeneHune chepuuHOCTY 11 OKPYINOCTU NPONAHTa,
— OnpefeneHne CONPOTUBAEHNA NPONAHTA pa3aaBMBaHIK
MY pa3HbIX YPOBHAX AaBNEHNUS,
— onpegeneHue pacTBOPUMOCTI NPONAHTA B KMCOTaX (B T.4. B CMECH KMCIOT),
— OnpefeneHne MyTHOCTA U NOTepb NPONaHTa Npu NPoKaNNBaHNK,
— onpepeneHne npefena NPOYHOCTI NPU OBHOOCHOM HarpyXeHum npob
NoNMMepPHU30BaHHOTO MPONaHTa,
— OnpefeneHne JoNroBpeMEeHHOI NPOBOAUMOCTY MPOMAHTHON NAYKA
NPy pa3HbIX YPOBHAX AABNEHNA CMbIKAHWA U NPU LLUKUYECKOM U3MEeHeH!u
JIaBNEHNA CMbIKAHNA,
— onpefeneHne 0CTaTOYHON NPOBOAMMOCTI NPOMAHTHOI
nayku ¢ xuakoctbio MPI1.

HAYYHO-TTABOPATOPHbIA LIEHTP
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CEPBVCHbIN LIEHTP

CepsucHasa cnyx0a AO «[eonoruka» 0kasblBaeT yCyri N0 rapaHTUItHOMY U MOCTTapaHTUAHOMY 00CNYXIMBaHMI0 NabopaTopHOro
000pya0BaHIA, LIeh-MOHTaXHBIM 1 MyCKO-HAaNafouHbIM paboTam MpuU MoCTaBke HOBOrO 000PyAOBAHMA HAa MeCTe SKCMTyaTaLuy,
00yyeHnto 1 noadepxKe CMELMANUCTOB 3aKa3umka, NPOBEAEHNIO aTTecTauuu UCnbITaTenbHOro 060pyA0BaHNA 11 NOBepke CPeacTB
U3MepeHuid, ABNAKLLAXCA WA BXOAALMX B COCTAB N1abopatopHoro 0bopyaoBaHua.

(neymanmcTbl 0TA€Na CepBIUCa NPUHUMAIT YUacTUe Ha BCeX Tanax co34aHna nabopatopHoro 060pyAoBaHNA Npou3BOACTBA
AO «[eonoruka», HauMHas OT NOCTAHOBKY TEXHUYECKOTO 3a/iaHUA W NPOEKTUPOBAHIA NabopaTopHOro 060pyA0BaHNS, 3aKaHUMBas
NpoBefeHNeM QUHANbHBIX 3aBOACKAX WCMbITAHWA Ha MOATBEPXKAEHNE TEXHUUECKUX XapaKTepUCTUK W WX COOTBeTCTBUA T3.
WtxeHepbl CepBUCHOIT CYXKObI UMEIOT 60MbLION OMbIT B 0OCNYXKUBAHNI KaK OTEUECTBEHHOTO, TaK 1 3apy6EXHOr0 TeXHONOTYECKN
CNOKHOT0 N1abopaTopHOro 060pyA0BaHNA, PELLEHNN CAMbIX PA3NIMUHbIX TEXHUYECKUX BOMPOCOB.

[apaHTuiiHOe TexHUYecKoe 06CyX1BaHKe 060pya0BAHNA

AO «leonoruka» 06ecneynBaeT onepaTiuBHyt NoAAEPKKY B TEUEHIE rapaHTUiHOTO CPOKa CNyX0bl 060pyA0BaHNA
C06CTBEHHOTO NPOM3BOACTBA.
HOCTFapaHTMVIHOE TeXHn4yeckoe 06Cﬂy)KI/IBaHI/|e 060pyﬂ,OBaHI/IFI

AQ leonornka npepnaraeT cBOMM KNMEHTaM YCYriA Mo MOCTrapaHTUIHOMY eXeroHOMY TeXHIYeckomy 06CnyXuBaHuI
Kcnnyatupyemoro nabopatopHoro 060pyaoBaHNA COrNACHO NpUNaraeMbiM TeXHUYECKIM periaMeHTaM.

ArTectauns obopynoBaHuA

(oTpyZHMKI 0TAENA CepBMCa MEIOT He0OXOANMYI0 KBaUQUKALIAK 1 TeXHUYeCKylo 6a3y AnA NpoBefeHUs NepBUYHON U
nepuoamueckoii attectauun obopynosaHua AQ «leonoruka» cornacHo MOCT P 8.568-2017.

Pa3oBblii Bble3a npeacTaButeneil (epBuUCHoN Cyxobl

MpocToii nabopatopHoro 060pysoBaHNA N0 NPUYMHE MONOMKN N UHOW HEMCMPABHOCTM MOXeT MoBMeub 3a 060l cepbe3Hble
MaTepuanbHble 1 UMUXKeBble YObITKI 3aka3unka. Hawa CepBucHaa cyx6a ykomnnekToBaHa AnA BbINONHEHNA CPOUHbIX paboT no
PEMOHTY 11 Hanaake 060pyaoBaHNA, @ TaKxe And 00yueHuA.

06yueHne nepcoHana 3akasuuka pabote Ha nabopatopHom obopyaoBaHun AQ «feonormka

CpenHuii cpok cyx6bl 060pyaoBanua AO «feonoruka» coctaBnsAet 10 1eT — 3a 370 BpemMA MOXET CMEHUTBCA HECKONbKO NOKONEHWIA ero
0nepaTopoB, a camo 000pyoBaHMe — MOMEHATb COOCTBEHHUKA M MeCTo JKcnnyaTauun. Heobxoaumble HaBblku IOPEKTUBHOI 1
be3onacHoil paboTbl c 060pyA0BaHNeM NpK 3TOM MOTyT ObITb 6e3B03BpaTHO yTepaAHbl. CepaucHas cnyxba A0 «leonoruka» npepnaraet
pa3oBble 1 nepuoamyeckine Kypcbl 0byueHus nepcoHana.

CEPBVCHbI LIEHTP



[0 0TOBKA ObPASLL0B
KWCCNENOBARVAM
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I CYICTEMA 0YHCTKIA KEPHA (3KCTPAKTOP) 4COK/CO,/TONYOM

(uctema «MUK-COK/CO2/Tonyon» npefHa3HaueHa AnA OYMCTKM MYCTOTHOrO MPOCTPAHCTBA 00pa3woB KepHa OT MAacToBbIX GMionaoB u
TEXHONMOMUYECKUX XUAKOCTEN, HAXOAALMMCA NOA AaBAEHUEM TONYONIOM C PacTBOPEHHBIM B HEM YIEKNCIbIM ra3oM. [Tpn CHUKeHNI faBneHns B
Kamepe HacbilleHuA Yraekncblii ra3 BblAeNAeTca U3 ToNyona W, paclumpAach, BbITECHAET 3arpA3HeHHbIl PacTBOPUTENb U3 MYCTOTHOTO
NpocTpaHcTBa 06pasuoB. IGPeKTUBHOCTD IKCTPAKLMN [OCTUFAETCA MHOTOKPATHBIM MOBTOPEHNEM LMKNA <HACbILeHWe - Aerasauua» 1o
npeKpaLLeHIns OKpaLLMBaHUA PacTBOPUTENA C 3aBepLUAILLIE CYLIKOA 00pa3L0B. IKCTparupoBaHie MOXET BbINONHATLCA KaK ANA parMmeHToB
MONHOPa3MEpPHOro KepHa, Tak 1 AnA 06pa3LoB KepHa pa3HOro pa3mepa it GOpMbI; NpIt STOM OrpaHUYeHUA MO MUHUMANbHOR U MaKCUMaNbHOI
3arpyske oTcyTCTBYIOT. (UCTeMa KOMMNEKTYeTCA MOAynem pekynepauuu Tonyona U 670KOM ynpaBneHus, pa3MellaeMbIM B OTAENbHOM

nomeLLeHnn.

> 0COBEHHOCTH

MAKCUMAJIbHAR
ABTOMAT/3ALMA
PABOTbI CUCTEMbI

Y3/108

TEXHIYECKME
XAPAKTEPUCTIKI

BHELLHWE
TPEBOBAHIA

10 M0Ar0TOBKA OBPA3LIOB K UCCTIEJOBAHNAM

B3PbIBOALLIMLLEHHOE
WCMOJHEHVE BCEX

BI13YA/bHblA [BE KAMEPHI
KOHTPOSIb PEKYTIEPALIMM | BbICOKOrO [IABNIEHNA
PACTBOPUTENA (OMUMOHATIBHO 4 118)

MakcumanbHblil auametp 06pasLoB KepHa, MM

Konnuecto Kamep HacblLLeHMS, LT,

BHyTpeHHuii nameTp Kamepbl HacbILLEHMS, MM

[ny6uHa Kamepbl HacblLeHIA, He Bonee MM

06bem Kamepbl HaCblLLeHNA, N

MakcumanbHoe co3faaemoe fasnenie B kamepe, Mia
Matepuan Kamepbl HacbILLeHUA AnA IKCTParpoBaHIA KepHa
06bem baka Ana «uncToro» pacTBOpUTENs, N

06bem 6aka ana «rpA3HOTo» pacTBOPUTENS, 1

Perynupyemblit HarpeB Kamepbl ANA SKCTPArupoBaHns
C BO3MOXHOCTbIO MOAAEPXaHNA Temnepatypbl, °C

CpenHAn CKopoCTb peKkynepavLyin pacTBopuTens, n/yac
Bpema nonHoit ounctki 06pasoB, yac

[TapameTpbl INeKTPUYECKOro NATaHNA
Hanpsxetne, B

Yactora, Iy

MoTpebnaeman MoLHOCTb, KBT
JIunmna nogaum cxatoro Bo3ayxa, Mla
Macca, kr

[abaputbl LX< [IXB, mm

PET'Y JMPYEMbIV HATPEB

S ——

SATPY3KA OBPASLIOB
KAMEP 110 100°C C [UMTE/bHBIM | KEPHA B KAMEPbI TP/ TIOMOLLN
MODOEPKAHVEM TEMMEPATYPbI | CIIELIMAJIGHOT O KOHTEVHEPA

110
2 (onuuoHanbHo 4, 8)
130
670
8,25
15
HepXaBetoLLas CTanb
90
40

no+100

15
ot 4 po12

380
50+1
He 6onee 14
nasnenue 0,5-0,7
1000
80010001700



YCTAHOBKA [11fl HACbILLEEHWA OBPA3LIOB KEPHA (CATYPATOP) «TUK-CK» -

Catypatop «[T1K-CK» npegHa3HayeH Ans HacblLLeHA 00pa3LioB kepHa XIAKOCTbI0 (NNaCcTOBOIA BOAOI UK ee MOAENbIo, HepTbH, KePOCUHOM W
Ap.) B cootBetctBUM ¢ TOCT 26450.1-85. Mpnbop KomMnnekTyeTcA ABYMA Kamepamu HacblLeHs, BaKyyMHbIM 11 THEBMOTUAPABANYECKUM
Hacocamu 1 N03BOAAET OCYLLECTBAATb MOCNeA0BaTeNbHOR BaKyyMUpOBaHWe 00pa3LiOB KepHa I MAKOCTU U JOHaCbiLLeHe 00pa3LioB npy
NOBbILLEHHOM UM aTMOCOEPHOM AaBNEHIM.

0COBEHHOCTN &

HAJTAY/E MHEBMOT MOPABIMYECKOr O BOSbLLIOV BHY TPEHHVIA IMAMETP KOMIT/EKT MPOBOK [11A EMKOCTb 1718 MTPOMBIBK A MOBW/TbHOE
HACOCA [1717 HACBILLIEHWA OBPA3LIOB KAMEPbI 117 PABOTbI C SANOSHEHVA MYCTOr0 INIEMEHTOB CUCTEMbIOT VCNONHEHVE
KEPHATION IABJTEHVEM [10 16 MMA M0/THOPASMEPHBIM KEPHOM OBbEMA KAMEPbI XWIKOCTW HACBILLEHNA

MaKcumanbHbIii MaMeTp HacblLaeMblx 06pa3LioB, MM 110

KonuuectBo Kamep HacblLLEHNS, LLT. 2

BHyTpeHHUiA AnameTp Kamepbl HaCbILLEHMSA, MM 130

Iny6uHa Kamepbl HacblLeHns, He 6onee MM 300 TEXHYECKIE

06bem Kamepbl HacbILLEHWA, 41 XAPAKTEPACTVIKIA

(o3pnaBaemoe faBneHie B Kamepe HacbllLenna, Mlla 15

MuHuManbHoe ocTaTouHoe JaBneHUe B Kamepe HacblLeHus, Kl 0,2

Konuuectso 06pa3uos d = 30 mm, L =60 Mm

pa3meLLaemblx B OfHOIT Kamepe He 6onee, LWT. 20

Bpems BakyymupoBaHua, MuH He UMUTUpYeTCA

[TapameTpbl NeKTPUYECKOro MATaHNA

Hanpsaxenne, B 220

Yactora, Iy 50+1

MoTpebnaemas MoLHOCTb, KBT He 6onee 1 BHELLHWE

Jlusua nogaun oxatoro Bo3ayxa, MMa Aasnexue 0,5-0,7 TPEBOBAHIA

Macca, kr 200

fabapurbt LUXXB, mm 45010001350

MO/r0TOBKA OBPASLIOB K UCCTIENOBAHNAM 11



10PO/] B TEPMOBAPYECKMX YCJIOBUAX «IUK-BC»

YCTAHOBKA [L/1A BOCCTAHOB/EHMA ECTECTBEHHON CMAUMBAEMOCTY OBPA3LLOB I'OPHbIX

BoccTaHoBneHMe ecTeCTBEHHOI CMauMBaeMOCTI (MCKYCCTBEHHOE CTapeHKe) KepHa MPUMeHAETCA 1A IKCTPArupoBaHHbIX 00pa3LoB ropHbIX
nopog, NpeAHa3HaueHHbIX ANA NPoBeeHNA GUALTPALMOHHbIX UM UHBIX CMEeLManbHbIX MCCIefoBaHMIA. [Ina 3Toro 06pa3Libl KepHa HacbiLLATCA
NNacToBOIA BOAON (N1 ee MOfieNbIo), KOTopas 3aTeM BbITCHAETCA 10 0CTaTOUHbIX 3HAUeHNIi MNACTOBOI HeQTbI0. B 3TOM COCTOAHIUM «HauanbHOI»
HaCbILLeHHOCTU 06pa3Libl BbIEPXKMBAIOTCA NpU MAacToBbiX PT ycnoBMAX B TeueHne HeOOXOZMMOrO BpeMeHU (O HECKONbKUX Hefenb) mpu
MepuoANYeckoil punbTpaumn yepes HuX «cexeil» HedTu. JOCTIXKEHUe eCTeCTBEHHOIN CMauUBaeMOCTH YCTaHaBAUBAETCA Mo CTabunu3auum
3HAYEHNIA INEeKTPUYECKOro CONPOTUBAEHNA M NPOHNLIaeMoCT! o HedTu. YcTaHoBKa «[TUK-BC» cocTouT M3 ByX He3aBUCUMbIX TEPMOCTAaTUPOBAHHbIX
KaHanoB, BKMKvalowyx no 8 kepHodepxateneii, COBCTBEHHble CUCTEMbl aBTOMATYECKOr0 MOAJEpKaHUA [JaBneHna 00x1Ma, MOpoBOro

[laBJIeHNA, NPOTUBOAAB/IEHNA, a TaKXKe CUCTEMY TepMOCT36MHM3auMM.

KonuuecTBo He3aBUCUMbIX KaHANOB perynnpoBaHia
KonnuectBo KepHoaep»aTeneii Ha Kax/bli KaHan, LuT.
Tun KepHopepxateneit

[Jlnametp o6pasLioB KepHa, MM

[JlnnHa 06paswioB kepHa, MM

MakcumanbHas pabouas Temnepatypa, °C

OcHOBHaA NOTPeLLHOCTb NOAAEPKaHNA TeMMepaTypbl, He onee °C

TEXHAYECKIE TepmocTaTUpyemble SneMeHTbI
XAPAKTEPUCTUKIA MakcumanbHoe faBneite o6xuma, Ma

MakcumanbHoe noposoe Aasnerue, Mla
Pexumbl paboTbl cUCTEMbI IOPOBOTO AaBAEHNA
Pacxop HarHeTaemoro Qionga, cv® /MiuH.
lMonknioueHne NopoBbIX NMHMIA

W3mepeHne dnekTpoconpoTuBReHmA obpasua
MorpeLwHoCTb 3MepeHNs S1eKTPOCONPOTUBAEHUA 06pa3La, %

[lapameTpbl 3neKTpuyeckoro NuTaHKA
Hanpsxenne, B

Yacrora, I
BHELLHIAE [ToTpebndaemaa MoLHOCTb, KBT
TPEBOBAHWA JuHua nogaum cxatoro Bo3ayxa, Mla
Macca, kr

Tabapurbl LUXxIXB, mm

12 M0Ar0TOBKA OBPA3LIOB K UCCTIEJOBAHNAM

2
8
norpyHoi
30/38
ot 3010320
ot +20 go +150
+0,5

KepHOepXaTeNu, pa3fenuTesibHble
eMKOCTH, NOABOAALLE JIMHUN

70

40

nojaepxaHue noCToAHHOIO pacxoaa;
noajepxaHune NnoCTOAHHOro AaBfieHNA

010,001 go 50

2 LUT. Ha BXOJ} B KePHOAepaTeNlb
11 1 LLT. Ha BbIXOA

no ZIBYXBJ'IEKTPO,U,HOVI xeme
+0,5

380
50+1
He 6onee 6
nasnenue 0,5-0,7
1000
120021001700



YCTAHOBKA 1718 KAMWNNAPHON NPOMUTKM KEPHA B ABTOMATHYECKOM PEXXMME -

(CATYPATOP) «lUK-KMNK»

(atypatop kanunnapHoii nponutkn «MUK-KMK» npeaHasHaueH AnA aBTOMATU3MPOBAHHOTO HACbILLEHNA 00pa3LoB KepHa XUAKOCTbIO
(mnacToBoii BOZON unu ee Mofenblo, He¢Tbto, KepocuHom 1 Ap.) B cootBeTcTBUM ¢ TOCT 26450.1-85. Hannune cnctembl onpefeneHna ypoBHA
KUAKOCTI B KaMepaXx HacbILeHNA NO3BONAET KOHTPOAMPOBATL ANUTENBHOCTb Tana KanuniApHoi NponuTkk 06pa3woB, obecneunBas BbiCOKoe
KaueCTBO HaCblLLEHMA NYCTOTHOTO MPOCTPAHCTBA Jaxe HU3KOMOPUCTbIX 06pa3LI0B. YCTAHOBKA BKIOYAET OT BYX [0 BOCbMU Kamep HacblLeHIs,
BaKYYMHbIAl HAacoC, HACOC ANA MoJAYN XUAKOCTU U CUCTEMY ynpaBneHus. Kamepbl HacblLeHUA MO3BONANT 3arpyXaTb Kak ¢parmeHTbl
MoHOPa3MepHOro KepHa, Tak 11 06pasLibl KepHa pa3Hoii reomeTpuyt. OrpaHnueHKA N0 MUHUMANbHOI 3arpy3ke OTCYTCTBYHT.

MOJHAA ABTOMATW3ALMA | AVHAMWYECKOE ONPEAESEHNAE | HAJIMYME KAMEPA HACBILLIEHWA

MPOLIECCOB HACBILLEHNA YPOBHA XXINOKOCT MHEBMOTUPAB/WYECKOrO | MMEET BO/TbLLOV BHY TPEHHIN

G SALAHVEM CKOPOCTH B KAMEPAX HACBILLIEH/A HACOCA 11710 CO3[AHIA JVAMETP [1J19 BOMOXHOCTH

BCEX 3TAMOB B /0601 MOMEHT JIABJTEHUA B AYEVKE PABOTBI G MOJIHOPASMEPHbIM
IKCMEPUMEHTA HACBILLIEHWA 110 15 MIA KEPHOM

MakcumanbHblii amameTp 06pasLoB KepHa, MM 110

KonnuectBo Kamep HacbILLeHuA, LT. 2 (onumoHanbHo 4, 8)

BHyTpeHHuit gnameTp Kamepbl, MM 120

[nybuHa kamepbl HacblLLeHNA, He Gonee MM 670

061bem Kamepbl HaCblLLeHNA, N 8,25

(o031aBaemoe aBneHue B Kamepe HacbiweHus, Mla 15

MuHumanbHoe ocTaToyHoe JaBNneHue B Kamepe HacblwleHns, klla 0,2

Matepuan kamepbl BbICOKOT0 1aBfeHIA AA IKCTParupoBaHnA KepHa HepXKaBeloLLyasa CTanb

Konuqeqso 06pazuos d=30 mm, L=80 mm pazmeLraembix 9%

B KaXX/0l1 EMKOCTY He bonee, LUT.

Bpema BakyymupoBaHus, MiH He nUMUTUpYeTCa

[TapameTpbl 37eKTPUYECKOro NUTaHIA

Hanpsxenue, B 220

Yactora, Iy 50+1

MoTpebnaemas MOLHOCTb, KBT He 6onee 1

Nk nogauy oxkatoro Bo3ayxa, Mia Aasnexue 0,5-0,7

Macca, kr 500

fabapurbt X XB, mm 80010001700

TR

0COBEHHOCTM &K

HAJIMYYE KOMTIIEKTA MPOBOK
LNA SATIOSHERAATTYCTOrO
OBBEMA KAMEPbI G LLE/BIO
YMEHBLLEHVIA HACHILLAIOLLLEV
XNIKOCTH

TEXHYECKME
XAPAKTEPUCTUKI

BHELLHWE
TPEBOBAHA

M0OAr0TOBKA OBPA3LIOB K UCC/IENOBAHMAM 13



14

ANMAPAT COKCNETA «AC-140-300»

Annapart Cokcneta «AC-140-300» npefHa3HaueH AnA 3KCTparupoBaHmA 06pa3LioB KepHa OpraHNYecKMi pacTBOPUTENAMI (AU NX CMeCAMK).
Mpubop npeaHasHaueH ANA OUMCTKA OT OCTAaTKOB YrneBOZOPOJOB 11 TEXHOMOTNYECKIX KUAKOCTel GparMeHToB MOHOPa3MepHOro KepHa
Anametpom A0 140 Mmu nuHoi fo 300 MM MAKM KONMEKLMIA LIWANHAPUYECKUX 00pa3LioB KepHa Pa3NnyHOro TUnopasmMepa.

» 0COBEHHOCTH

KAMEPA [1/14 PASMELLIEHAA OBPA3LIOB | CTOUKA-LUTATVB [L/1A KPETIEHMA L [POBEEHVE «XOJI0HOMY U
BLIMO/HEHA U3 HEPXABEIOLLEN CTA/IA | PASMELLIEHAA BOEX INEMEHTOB CUCTEMbI | «TOPAYEM SKCTPAKLIM

[Jnametp 06pa3LioB kepHa, MM

TEXHAYECKME [JinvHa 06pa3woB KepHa, MM
XAPAKTEPUCTUKN 06bEm pactBopuTend, mn

Tun pacTBoputens (cmecb)

MapameTpbl INeKTPUYECKOro NUTAHNA
HanpaxeHue, B

BHELLHVE Yacrora,
TPEBOBAHWA MoTpe6niAemas MOLHOCT, KBT
Macca, kr

labapuTbl LX[XB, Mm

M0O/r0TOBKA OBPA3LIOB K UCC/TELOBAHIAM

HAJTYE KOP3YHbI 113 HEPXK ABEFOLLIEV CETKIA
LA PASMELLEHVA OBPA3LI0B BHY TP KAMEPbI

1o 140
10300
5000
cnupt, 6enson, xnopodopm, Tonyon

220
50+1
He bonee 2,0
50
500350%1500



CTAHOAPTHbI/
AHAJIIAS KEPHA
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GHELW

[OPO3MMETP I A30BO/TOMETPUYECKIM «TTMK-Mn

Mpu6op «MNK-M» npesHasHaueH ana u3MepeHna NopoBoro 06bema, 0TKPbITOIA NOPUCTOCTY M MHEPANOTYeCKoi MAOTHOCTY 06pa3LioB KepHa
BOMOMETPUYECKUM METOAOM N0 3aKOHY boiing B HopManbHbIX ycnoBusx. OTcyTCTBUE AABAEHNA 00>KIMa NMO3BONAET BbIMOMHATL UCCNIEN0BAHNA
CLIEMEHTNPOBAHHDIX, (11ab0CLEMEHTUPOBAHHBIX, PbIXIbIX U BbICOKOMOPUCTBIX XPYMKuX 06pa3uoB. Mpubop KOMMAEKTyeTca Kamepamu Ans
V3MEpEHMs MOPUCTOCTI, KaNMOPOBOYHBIMM BCTaBKaMU A 06pa3LI0B LMAMHAPUYECKON U Ky6uueckoil hopmbl. PoCToTa KOHCTPYKLMN NO3BOASET
NOArOTOBUTL NpUbop ANA UccnefoBaHMii 06pa3LoB KepHa UHOI GOpMbl U pa3mepa B TeueHue MUHYTbI. llporpammHoe obecneyeHue
npenycMaTpuBaET KanuopoBKy Npubopa v MPOBEPKY CUCTEMbI Ha HaNnume yTeyek rasa.

> VIBMEPAEMBIE MTAPAMETPbI

— T10POBbIV OBbEM
— OTKPBITAATIOPUCTOCTD

> 0COBEHHOCTH
MPOCTAAVIBBICTPAA BbICOKAA TOYHOCTb KOMMJEKT V3MEPUTETbHBIX KAMEP [171A PABOTbI C LUATIAHIPUYECKIMIA
SAMEHA OBPA3LIOB N3MEPEHAN OBPA3LIAMI KEPHA IMAMETPOM [10 110 MM 11 OBPASLIAMI KYBIYECKOM (DOPMbI
KonuuectBo KepHoaep«aTeneii, L. 3
[Jnametp nccnepyembix LunuHApHUYeckux 06pasLios, Mm 25, 30, 38,67, 80,100, 110
[nuHa nccnegyemblx LWMAMHAPUYECKIX 00pa3LIOB, MM 10110
TEXHWYECKNE Pa3mepbl Kybuueckmx 06pa3Los, Mm 30%30x%30, 50x50x50
XAP AKTEPV]CTMKV] Pabouee nasnexue raa, Mfa 0,3
Tun paboyero rasa refnii, OKaTblil BO34yX, a30T
(penHee Bpema M3MepeHUA, MUH. 2
[lnanazox nokasanuii nopuctocty, % ot 0,1 1040
[TapameTpbl INEeKTPUYECKOrO MATAHNA
Hanpsxehue, B 220
Yacrora, Iy 50+
BHELLIHVE MoTpebnsemas MOLHOCTb, KBT He bonee 0,5
TPEBOBAHMA JIuHus nogauy okatoro Bo3yxa, Mia nasnenne 0,5-0,7
JInnua nopaun rasa, Mia nasnenue 1
Macca, kr 30
labaputbl LUXx[IXB, mm 80010001700

CTAHLAPTHbIZ AHA3 KEPHA



ABTOMAT31IPOBAHHbIA NPUBOP 1A U3MEPEHUA NOPUCTOCTH 1 NPOHWLIAEMOCTH «MMK-MM» -

Mpubop NpefHasHaueH AnA onpeaeneHna OTKPbITOI NOPUCTOCTIA 1 abCOMOTHON (3QYEKTUBHOI) NPOHNLLAEMOCTH MO Ta3y ¢ KoppeKuueli
KnuHkeHOepra B HOpManbHbIX U Gapuueckux ycnoBuAX MeTodoM HecTaloHapHoli ¢punbtpauum. B 6a30Boii komnnektaumn npubop cHabxeH
KepHoZepxartenem AnA WAMMHAPUYecKuX 06pasLoB KepHa AnameTpom 30 MM; N0 3anpocy U3roTaBNMBAKTCA KepHofepxaTenu Ana 06pasLo
nHoro pamepa (o 110 mm) n dpopmbl. MpoBefeHre WCCNeROBaHMA, a Takxe npoueaypbl CaMOAMArHOCTUKA W KanubpoBku npubopa

ABTOMATU3NPOBAHbI.
TocydapcmeeHHeiii peecmp cpedcme usmepenuii PO 3a N°53157-13

TocydapcmeeHHeiii peecmp cpedcme usmepenuii Pecny6nuku Kasaxcman (Cepmucpukam N° 12154 o npusHaHuu ymeepxoerusa muna (pedcms
u3smepeHuii)

> VI3VEPAEMBIE NAPAMETPb:

— ABCOJIOTHAA NPOHALIAEMOCTb MO T A3Y

— [IPOHMLAEMOCTB MO TA3Y
C KOPPEKLIMEV KJIMHKEHBEPT A

— JOOEKTVBHAA NPOHULIAEMOCTB 110 TASY
(TPY OCTATO4HOM BOLIOHACILLIEHHOC TH)

= IKBUBAJIEHTHAA MPOHWLAEMOCTb
M0BO3MAYXY HA SATJAHHOM
CPEQHEM [IABNEHMM

—  OUEHKA IHAMUKIA OTKPHITON TIOPYCTOCTH
WTPOHALLAEMOCTIATIO TA3Y TPV ASMEHEHIN

= [IABJIEHWA OBXWMA
— (TKPBITAATIOPICTOCTD
0COBEHHOCTI &
VHTEIPUPOBARHOE OMPE[ENEHNE MPOCTAA W BHICTPAA 3AMEHA BbICOKAA TOYHOCTh BO3MOXHOCTb PABOTBI C OBPA3LLAM IMAMETPOM
MOPYCTOCT A TIPOHILLAEMOCTH 0BPA3LIOB VISMEPEHII [10 110 MM 11 OBPA3LLAMIA KYBIHECK OV (hOPMbI
[llnameTp nccnegyembix 06pasLios, Mm 30 (onumoHanbHo o 110)
[JnuHa nccnesyemblx 06pasLioB, Mm 1o 100
[JlaBneHue o6xuma obpasua, Mia no70
Moposoe fagneHue, Mlla nol,7 TEXHUYECKIE
[Nnanazon nokasauii nopuctoctu, % 0t 0,1040 XAPAKTEPUCTUKNI
[JlnanasoH nokasaxui npoHmuaemocti, M 010,01 g0 10000
[TpumeHaemble rasbi renuii, asot , BO3ayx

MapameTpbl 3NeKTPUYECKOro NUTaHNsA

HanpaxeHue, B 380

Yacrora, Iy 50+1

MoTpebnaemas MOLHOCTb, KBT He 6onee 2 BHELLIHVE
NuHua nogaum oxatoro Bozayxa, MMa nasnenne 0,5-0,7 TPEFOBAHNA
Jlnuua nopaum raza, Mia NaBnexue 2

Macca (c kepHopepxatenem @ 30 MM) , Kr 110

[abapuTbl LX[IXB, Mm 600700800

CTAHOAPTHbIA AHATM3KEPHA 17



- [1OPO3VMETP [ A30BOSIOMETPUYECKHNH «TMK-Mn [LNA ONPEAENEHNA NOPUCTOCTI OGPA3LL0B
KEPHA B BAPUYECKUX YCNOBUAX

Mpu6op «MUK-M» npegHazHaueH AnA U3mMepeHna NopoBoro 06bema, OTKPbITON MOPUCTOCTY 1 MUHEPanoruyeckoil MIoTHOCTU 06pa3LoB KepHa
BO/IIOMETPUYECKIIM METOLOM 0 3aKoHY boiina B 6apuueckux ycnousx. pubop KOMNNEKTyeTcA KepHofepxatenem ¢ Habopamu NAyHXepoB A
LMAMHAPUYECKNX 1 Kybuuecknx obpasuoB pasnuuHoro pasmepa. (o3naBaemoe AaBneHue obxuma (Mogenupyowee ropHoe) po 70 Ma.
MporpamMmHoe obecneyeHie npesycMaTpuBaeT KannbpoBKy npubopa n NpoBEpKY CUCTEMbI HA HaNMuMe YTeyek rasa.

> VI3VEPAEMBIE NAPAMETPb:

18

— T10POBLI OBBEM
— OTKPBITAATIOPUCTOCTb
> 0COBEHHOC T
[IPOCTAA N BbICTPAA BbICOKAA TOYHOCTb KOMIJIEKT NTYHXXEPOB KEPHOOEPXKATENA 117 PABOTHI G LATIMHAPUYECKIAMIA
3AMEHA OBPA3LI0B VISMEPEHMIA OBPA3LLAMIA KEPHA IMAMETPOM [10 80 MM V1 OBPASLLAMY KYBIHECK O/ (OPMbI
[Jlnametp uccnegyemblx UMAMHAPUYECKIX 06pa3L0B, MM 30, 38, 50, 80
[lnuHa nceneyemblx LUANHAPUYECKIX 00pa3LI0B, MM 1o 100
Pasmepbl kybuueckux 06pasLos, Mm 30%30%30, 50x50x50
aBneHue 06xuma, MMa 070
TEXHVECKVE Rasetire oOKi 70
Tun Hacoca ANs co3aHNA AaBneHNs obxuma pyyHoli
XAPAKTEPUCTHKIA Pa6ouee naBneHue rasa, Mia 0,3
Tun pabouero rasa TeNnuii, OKaTbli BO3ZYX, a30T
(penHee BpeMsA U3MepPeHNA, MUH. 2
[lnana3oH nokasaHuii nopuctoctu, % 010,18040
[TapameTpbl 3neKTpUYeCKoro N1TaHmA
Hanpaxenue, B 220
Yactora, 50+1
BHELLHWE MoTpebnAaemaa MoLLHOCTb, KBT He 6onee 0,5
TPEROBAHMA Tusus nogaun cxaroro Bo3ayxa, MMa Ragnenve 0,5-0,7

CTAHLAPTHbIZ AHA3 KEPHA

JInnua nogauu raza, Mla
Macca, kr
[abapuTbl LX[XB, Mm

nasnenue 1

110
750600600



»

ABTOMATU3MPOBAHHbIM NPUBOP 118 U3MEPEHIA 3NEKTPUYECKOT0 CONPOTUB/EHMA -

(TabunbHoe ycunue Npuxuma.

0bPA3LI0B KEPHA «MWK-Y3C»

Mpu6op «MUK-YIC» npeaHasHaueH Ana u3mepeHIs SNeKTPUYECKoro CoNpoTMBNeHNA 06pa3Li0B FopHbIX TOpoz 1 Mpo6 nnacToBoli BoAbI (Wnu ee
mogenv) B atmochepHbix ycnoBuax B cootBeTcTBum ¢ TOCT 25494-82. MonyueHHble 3HaUYeHUA 3MEKTPUYECKOT0 COMPOTMBNEHNA 06pa3LoB
UCNoNb3yloTea AnA Bbluncnenna YI(, a Takke NapameTpoB MOPUCTOCTU U HACbILLeHIs, MoKa3aTenei a, m 1 n 3aBucumocTy JlaxHoBa-Apuu.
TouHOCTb 1U3MepeHNii JOCTUraeTcA NpUMEHeHneM MHeBMATUYeCKoro JOBOAUMKA 3NEKTPOAa K MOBepXHOCTU 06pa3wos, obecneunBarlLero

Coomeemcmeyem mpe6osarusam [0CT 25494-82. [lopodsl 20pHbie. Memod onpedeneHus yoesbHOo20 31eKmpuy4ecko20 CONpomuesieHus.

NSMEPHEMBIE TTAPAMETPSI

Y [IEMbHOE 3MEKTPUYECKOE
COMPOTMBNEHIAE O5PASLIOB I'OPHBIX MOPOLL

Y [IENbHOE 3NEKTPUYECKOE
COMPOTVBITEHVE NOPOBLIX OTHOIN0B

[APAMETP [1OPUCTOCTH
MAPAMETP HACBILLEHNA
KOIDOULIMEHT CLEEMEHTUPOBAHHOCTIA thn

IPOBE [IEHVE V3MEPEHIA
Mo 2-Xn4-x
OMEKTPOLIHON CXEME

MPO3PAYHOE 3ALLMTHOE YCTPOWCTBO
[PELOTBPALLAET NO/ICBIXAHVE O6PA3LIOB
B0 BPEMA VISMEPEHA

Metog n3mepeHuna

[llnanasou MN3MePEHUA INEKTPUYECKOro CONPOTUBNEHNA, Om

Yactota ToKa, 1

MorpewHoctb onpegenetna YIC, %
[Qlnametp nccnegyembix 06pasLios, Mm
[lnuHa nccnegyembix 06pasLos, Mm

[apameTpbl INeKTPUYECKOro NUTaHNA
HanpaxeHue, B

Yacrora, Iy

MoTpebnaemas MOLHOCTb, KBT
JIunna nogaum oxatoro Bo3ayxa, Mia
JnHmua nopaun rasa, Mia

Macca, kr

[abapuTbl LX[IXB, Mm

JCNOJIb30BAHNE B NPYBOPE CTIELIMATIBHBIX
JNEKTPOL0B MAHAMIASIPYET KOHTAKTHBIE
CONPOTVBSIEHNA

2-X N 4-X 3neKTPOAHbII
o1 0,1 10 10000
5010000
3
o120 10 103
ot 10 10 85

220
50«1
He bonee 0,5
nasnenue 0,5-0,7
nasnexue 1

30
450x800x420

OCOBEHHOCTI &

KOMIbHOTEPHAR CUCTEMA CEOPA
[IAHHbIX 1719 ABTOMATIYECKON
SAMCI PE3Y NIbTATOB MSMEPEHIA

TEXHYECKME
XAPAKTEPUCTUKI

BHELLHWE
TPEBOBAHIA

CTAHZAPTHbI AHATIU3 KEPHA
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[PYNNOBOW rPABUMETPUYECKMI KAMUANAPUMETP «MIUK-TTK-4n

YctaHoBka «[MUK-TTK-4» aBnsetca moguduunpoBanHoil Bepcueit rpynnosoro kanuanapumetpa «[MK-ITK-6» n npegHasHaueHa ana
onpezeneHua KanumiApHbIX CBOACTB U 3HAYEHUl 0CTAaTOYHON BOAOHACHILLEHHOCTM 00pa3LOB KepHa C UCMOb30BaHWEM MOAYNPOHULLAEMON
membpaHbl B aTMocdepHbix ycnouax B cootBetctBun ¢ OCT 39-204-86. KanunnapHble CBOICTBA ONpeaensioTca B UHTEpBane U36bITOUHbIX
naenenuiirasa ot 0,0007 go 1,38 MIa Bo Bcem inanasoHe NpoHMLAEMOCTU 06pa3LioB U BOAOHACDILLIEHHOCTI MOPOBOTO NPOCTPAHCTBA 06pa3LioB
o1 100% /10 0CTAaTOUHbIX 3HAUYEHMNIA.

> VI3MEPAEMBIE NAPAMETPb

— TEKYLLAA N OCTATOYHAA BOLIOHACBILLEHHOCTb OBPASLIA
— [IAPAMETP HACbILLEHWA
—  KPVBAA KATANIAPHOT O DABIEHUA

»» 0COBEHHOCTW
NECATYPALMOHHAA KAMEPA K KOHTPOJILHOW MAHENN KATMNNAPUMETPA KAX bl 610K UMEET CBOI IMANA30H MOAJEPXKAHVE
V3T OTABJIMBAETCA 113 HEPXKABEHOLLLEN MOXET BbITb NOAK/KYEHO [0 4-X PETYTMPOBAHIA IABJEH®: OT 0 0 0, 1MMA; JIABJIEHUA
CTAJW, OBECTIEUYBAFOLLIEV EE CTOMKOCTb TIECATYPALIMOHHbIX KAMEP YEPES 4 BIIOKA 0T01003MMA; 0T 01005 MNA PETYJPYETCA
K ATPECCVBHbIM CPEJAM 1 [10/TTOBEYHOCTb PETYNIMPOBAHIG ABIEHUA 10T 010 1,38 MITA, C TOUHOCTHHO HE BOSEE 0,25% | ABTOMATWYECKN
[Qlnametp uccnegiyemoro obpasua, Mm 30;38,1;100; 110
c BHyTpeHHuii nameTp Kamepbl, MM 315
TEXHWYECKVE [Nlnuna ncenenyemoro 06pasua, He 6onee Mm 150
XAPAKTEPUCTIKI Pa6ouve Temneparypbl, He Gonee °C 5-30
MakcumanbHoe saBnenve pecatypauun, Mila 1,38
MunumanbHoe fasnene fecatypauuu, Mila 0,0007
[TapameTpbl aneKTpUYeCKoro NUTaHuA
Hanpaxenue, B 220
Yactora, 50+1
MoTpebnaemaa MOLLHOCTb, KBT He 6onee 1
NuHus nogaum oxatoro Boayxa, MMa Aaenetue 0,5-0,7
BHELLHVE Jlunua nogaum rasa, Mia 2
JiecaTypaunoHHoil kKamepbl — 20
TPEBOBAHMA Macca, kr MoZyNb ynpaBnexua — 25
MOZY/b BaKyymupoBaHus — 20
JecatypaunoHHas kamepa — 370360370
Tabaputbl LIX[1XB, mm MoAyNb ynpasnenus — 450540360
MOyNb BakyymupoBaHusa — 450540360
20 CTAHOAPTHbIA AHANN3 KEPHA



[PYNNOBOM rPABUMETPUYECKMI KAMMANAPUMETP «MUK-TTK-6» -

[pynnosoit kanunnapumetp «[UK-ITK-6» npeaHa3HaueH Ans onpefeneHna KanuanApHbIX CBOACTB 1 0CTAaTOYHOI BOAOHACHILLEHHOCTY 06pa3LoB
KepHa C UCMonb3oBaHUeM MonynpoHuLaemoii MembpaHbl B aTmochepHbix ycnoBuax B cootBetctBum ¢ OCT 39-204-86. Metop cumtaetca
KNaccuueckim 1 0CHOBAH Ha BbITECHEHNI HACbILLAHOLLEA TOPOBOE NPOCTPAHCTBO 00pa3Lia XMAKOCTY NoJ BO3AEACTBIEM U30bITOUHOMO JaBNEHNA
rasa C nepuoAnyeckum B3BeLUMBaHWEM 00pa3LOB ANA OLEHKN X TeKylleli HacblleHHOCTU. Pe3ynbTaTom McCefoBaHuil ABAAIOTCA KpUBble
KanuniApHoro AaBneHnA 1 3HaueHUs 0CTaTOYHOI (HeCHUKaeMoil) BOAOHACHILLEHHOCTH Kaxaoro 0bpasua. OAHOBpPEMEHHO O B3BeLUNBAHMEM
06pasua 06blYHO NPOU3BOAUTCA U3MepeHue ero nekTpuueckoro conpotusneqnsa (MIK-Y3C) ana onpenenenna napametpa HacbilieHus
BbIUMCIIEHNA MOKa3aTeneii 3aBucumMocTi [laxHoBa-Apun. KanunaspHble CBOICTBA OnpeAenanTcA B MHTepBane U30bITOYHbIX AaBNEHMIA ra3a oT
0,0007 po 1,38 MIla Bo Bcem AnanazoHe MpoHULLaeMoCTy 06pa3Li0B 1 BOAOHACHILLEHHOCT MOPOBOTO NPOCTpaHCTBa 06pasuos ot 100 % no

0CTaTOYHBIX 3HAYEHNIA.

» V3MEPAEMBIE NAPAMETPbI

— TEKYLIAAVIOCTATOHHAR
BOJOHACHILLIEHHOCTb OBPASLIOB KEPHA

— MAPAMETP HACHILLEEHHA

— KPYBAAKATWINIAPHOTO LABMEHA

[ECATYPALIMOHHAA KAMEPA

V3T OTABIMBAETCA U3 HEPXK ABEFOLLIEV
CTAJIV, OBECTIEYVBAOLLIEW EE CTOIKOCTD

K ATPECCHBHbIM CPELAM U IO/ OBEYHOCT

MOXET BbITb MOK/IOYEHO [10 6
[ECATYPALIVOHHbIX KAMEP YEPE3
6 JWHAA KOHTPONA [IABJIEHVA

[Nlnametp nccnegyemoro obpasua, Mm
BHyTpeHHui fnameTp Kamepbl, MM

[NlnuHa nccnegyemoro 06pasua, He 6onee Mm
Pa6oune Temnepatypbl, He 6onee *C
MakcumanbHoe gasnenue secarypauun, Mia
MutumanbHoe gasneHue gecatypauim, Mia

[TapameTpbl 3neKTpUYECKOro NUTaHNA
Hanpaxenue, B

Yacrora, [y

[ToTpebnaeman MoLHOCTb, KBT
JInHuA nogaum cxatoro Bo3ayxa, Mla
JIuina nogaun raa, Mfa

Macca, kr

[a6aputb! LLUXx/xB, Mm

K KOHTPOJIbHOM MAHE /M KATTTIAPUMETPA

0COBEHHOCTN K

LNATOLAEPXKAHAA LABJIEHUA
VCNOMb3YHOTCA MPELIM3VOHHBIE
MEXAHYECKIE PETYNIATOPDI
LABJIEH/A

KAXOAA TWHARKGHTPONA C

0K MHOYEHHOM KAMEPOI NIOSBOSTAET
CO3MABATD JIOB0 YPOBEHb IABMEHIAA
B0 BCEM BOSMOXHOM [IMATASCHE

30;38,1;100; 110
315
150
5-30
1,38
0,0007

TEXHYECKME
XAPAKTEPUCTIKM

220
50+1
He bonee1
nasnenue 0,5-0,7

BHELLHIAE
2 TPEGOBAHMA

JecaTypaunoHHoil kKamepbl — 20
wKad ynpasnenna — 50

JecatypaLnoHHas kamepa — 370360370
wkad ynpasneHua — 600x600x1200
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YCTAHOBKA 118 UCCNENOBAHNA KAMMANAPHBIX CBOWCTB OGPA3LL0B KEPHA
B MNIACTOBBIX YC/IOBUAX «NNK-UTK-N/n

Wupusnayanbhbiin kanunnapumetp «MUK-UTK-MJT» npefHa3HaueH oA onpeneneHna KanuanspHbIX W ANEeKTPUYECKUX CBOMCTB, a Takxe
0CTaTOYHOI BOZOHACILLIEHHOCTM 00pa3LI0B KepHa C MCMoNb30BaHIeM NONYNpoOHMLLaeMoil MembpaHbl B NaCTOBbIX ycoBuAX. Metos ocHoBaH Ha
BbITECHEHNIN HaCbILLAloLLelt TOPOBOe MPOCTPaHCTBO 06pa3Lia MAKOCTY (MNacToBOI BOAbI UK ee MoZenH, HedTin, Macna, KOHAEHCaTa 1 Ap.) noj
BO3/jeliCTBMEM M30bITOUHOT0 AaBNeHNA HecMellMBaloLeroca Gniomaa (ra3 unm XMBKoCTb) U HenpepbIBHOM OLeHKIN TeKyLLeid HaCbILeHHOCTH
o06pa3ua no 06bemy BbITeCHeHHOro Grtonaa. Pe3ynbraTom UccneoBaHii ABNAKTCA KPUBbIE KaMWANAPHOTO JABNEHNA, 3HAUEHNA 0CTAaTOYHOI
(HecHMXaeMoli) HacbILLLEHHOCTY 1 aNeKTpIYeckue cBolicTBa (YIC, mapameTpbl NOPUCTOCTY 1 HACbILLEHNA, OKa3aTenu a, m, n) Kaxgoro obpasua,
N3MepeHHble B MAaCTOBbIX yCNoBuAX. i3MepeHus NpoBOAATCA NpK 3HaueHUAX AaBneHus o6xuma o 70 Mia, temnepatyp Ao +150°C, nopoBbix
LasneHuii fo 3 MIMa, Bo BCem AuanasoHe NpoHMLLAeMOCTH 06pa3LoB 1 BOZOHACHILEHHOCTM MOPOBOrO NPOCTpaHCTBa 06paswios ot 100 % Ao
0CTaTOYHbIX 3HaueHuil. KOHCTPYKTMBHO YCTaHOBKA MpefcTaBaAeT coboii MHOTOKaHaNbHbIA NabopaTopHblii cTeHn ¢ 14 (B 6a30BoM BapuaHTe)
NHAVMBUAYaNbHBIMY KepHOAepXaTenaMu, 06beMHeHHbIMI B rpyNbi N0 7 KepHoAepxateneli. Kaxaana u3 rpynn kepHopepxateneil ycTaHoBNeHa
B OTZEbHOM TepMoLLKady 1 OCHALLAETCA COBCTBEHHBIMU BNOKaMI aBTOMATUYECKOro MOAJEPKaHUA JaBNEHUA 00XKMMa, KOHTPONA MOPOBOrO
[aBNeHMA ¢ [aTYMKOM Mepenaja AaBieHns, KOHTelHepoM AnA nogaun Griongos U CUCTEMOI U3MEPEHNA INEKTPUUECKOro ConpoTusneHus. B
33BUCUMOCTY OT COCTaBA HaCbILLALLEro GlMAA NCMONb3YITCA TMAPOGUIbHbIE UK NETPOGUAbHBIE NOYNPOHULAeMble MeMOpaHbI.

> VI3MEPAEMBIE NAPAMETPb

— BO/IOHACHILLEHHOCTb OBPA3LIA

—  Y[IENbHOE 3/IEKTPUYECKOE
COMPOTMBNEHME

— [IAPAMETP HACBILLIEHA
= [IAPAMETP MOPUCTGCTH
—  KPVBAA KATIINAPHOM O [LAB/IEHIA

CTAHLAPTHbIZ AHA3 KEPHA



YCTAHOBKA A8 UCCNIENOBAHNA KAMUANAPHBIX CBOWCTB 0GPA3LI0B KEPHA -
B MIACTOBbIX YC/IOBUAX «MUK-UTK-NJn

[NlaBnexue 06xuma, Mia

Tun Hacoca fiaBneHus 06Xuma

Pexum paboTbl Hacoca AaBneHua 06xMma

[TopoBoe fagnexue Ha Bxoge, Mia

lTopoBoe fagnexue Ha Bbixoge, Mila

[lnanasox nepenaga asnenuii, Mla

ToyHoCTb NOAAEPXKaHKA Nepenasa AaBneHus, % OT yCTaBKu
Paboume cpeppbl

[lnameTp kepHa, Mm

MakcumanbHas Anuxa obpasua, Mm
MakcumanbHoe pabouee naBneHue o6xmma, Mia
MakcumanbHoe pabouee nopoBoe AaBnenue, Mia
MakcumanbHas pabouan Temnepatypa, °C
Pe3ncTnBUMeTpUYECKNIii KOHTPONb HACbILLEHHOCTH

Tun
Temnepatypa, °C
(OcHOBHas NOrpPeLLHOCTb U3MepeHNa Temnepatypbl, He bonee, °C

[Jlatumk 1. BepxHuit npesen uamepennii, Mia
MorpetwHocTb U3MepeHwmii, He 6onee, %

Tun

Yacrota, Kl
[orpewwHoctb, %

Konuuectso rpynn Ha cTolike, L.
KonuuectBo kepHoaepaTeneii B rpynne, LuT.

ToYHOCTb KOHTPONA N3MEHEHINA HACBILLEHNA, M
MakcumanbHblii 06bem U3MepUTeNbHOI Konbbl, M

[TapameTpbl NeKTPUYECKOro NUTaHNA
Hanpsxetue, B

Yactora,

MoTpebnaeman MoLHOCTb, KBT
JuHusa nogaum cxaroro Bo3ayxa, Mla
Macca, kr

[abaputbl LUXx[IXB, mm

70
yaunuTenb faBneHua

Moz AepXaHine NOCTOAHHOTO aBneHNA
no3
0,5
0,01-1,5
0,1
ra3, MHepan130BaHHas Boaa, HehTb

30 unun 38
90
70
3
150
N0 2-X U 4-X 3NeKTPOHOI Cxeme

TepmoLuKad Ha rpynny (7 KepHogepxareneii)
10+150
+1

0,02-2,0
0,1

Lindposoii peanctumumetp
[N1A U3MepeHua conpoTuBEHUs

1
0,05

01
20

220
50+1
He bonee 4
nasnenue 0,5-0,7
500
600x1500x1700

TEXHYECKME
XAPAKTEPUCTHKI

[VIPAB/INYECKAA
CUCTEMA

KEPHOLIEPXXATE/ b

CMCTEMA IO AEPXXAHVA
TEMIEPATYPHI

VN3MEPEHVE
[INO®EPEHLIMATBHOMO
[IABJIEHWA

MOLLY b U3MEPEHWA
JIEKTPOCONPOTUBNIEHWA

XAPAKTEPUCTVKWTPYTIT
KEPHOLEPXXATETTEN

N3MEPEHWE OBBEMA
BbITECHEHHOT 0 ®JIHONLA

BHELLHWE
TPEBOBAHIA

CTAHZAPTHbI AHATIU3 KEPHA
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- YCTAHOBKA 118 U3YYEHNA YNPYTUX CBOWCTB KEPHA B ATMOCAEPHBIX YCSI0BUAX «MHUK-Y3n

Ycranoka  «[IMK-Y3» npeaHasHaueHa And u3mepeHus CKOPOCTU pacrpocTpaHeHna NpoAObHbIX U MONEPeYHbIX aKyCTUUYecKux BONH B
06pa3Lax ropHbix nopop B aTMochepHbix ycnoBuax B cootBetctBum ¢ [0CT 21153.7-75 ¢ aBTOMaTUUYECKIM BbIUMCIEHNEM IMHAMUYECKUX MOZYNA
lOHran ko3 PuumeHTa MyaccoHa.

Yemanoeka coomeemcmeyem mpe6oganuam F0CT 21153.7-75. [opoder 20pHele. Memod onpedeneHus ckopocmeli pacnpocmpaneHus
ynpyaux npooosibHbIX UNonepeyHsIX 80JIH.

> VIBVEPAEMbIE MAPAMETP:
— CKOPOCTb MPOXOX AEHWA MPOJIObHbIX
A MONEPEUHbIX Y3 BOMH
—  JWHAMA|ECKI MOLLY o HOHT A
—  JWHAMMA|ECKIE KOSODULIEHT MYACCOHA

- He3aBUCMMOe BO30yxeHue NpoJoNbHOI 11 nonepeyHoli BOSH

WCTOUHUK ynbTpa3ByKOBbIX - NNaBHa# PerynnpoBKa MOLLHOCTH CUrHaNa
Konebanwmii - KOMMbIOTEPHOE 1 JONONHUTENbHO PYYHOE ynpaBreHue
CV]GTEMA N . -l1Ba He3aBmcmng(ﬁgHana
penBapuTenbHbIil ycunutenb - yauneHue Ao +
VSMEPEHWA yNbTPa3BYKOBbIX KonebaHmit - LMpOBOIT MHTEpdelic ynpaBneHusa
- 3alLWTa BXOZOB
yanPASByKUBHX - nonoca nponyckaxua 100 My
Pem('rpa'rop KonebaHuin - 2 He3aBUCUMbIX KaHana pernctpaunu
BO/H - nepeziaya LMGPOBOTo CUrHana Ha KoMMbloTep
- MapKepHoe onpezeNeHue BpeMeHH NepBOro BCTYNIEHNS BOMHbI
XpaHenue u o6pabotka - BO3pM0)[:(HOCTb onpaHeva I'[I)Oﬂy'-leHHbl[))( Qranos s UMGPOBOM Buge
Pe3ynbraroB n3mepeHui - @BTOMATUYECKHii PAaCYET YMpYriIX KOHCTAHT 06pasua
»» 0COBEHHOCTK
OBJETYEHHAATIPOLIEAYPA | ABTOMATUYECKIA PACYET MAPKEPHOE OIPE [1EJIEHVE BPEMEHN BO3MOXHOCTb COXPAHEHA NOTYYEHHBIX
JAMEHbI OBPA3LIA YIPYUX KOHCTAHT OBPA3LIA MEPBOr0 BCTYNJIEHUA BOHGI CYrHAJIOB B LIM®POBOM BUIE
[llnametp uccneiyembix 06pasLos, Mm 013010110
TEXHMqECKV]E [JlnuHa ncenenyemblx 06pasLos, Mm 103070130
XAPAKTEPUCTUKN [lnanasoH n3mepeHna ckopocTeil NPOXoXAeHns Y3 BOMH, M/cek. 01500 #0 9000
Pabouas yactoTa ynbTpa3ByKkoBOro reHepatopa, Kl 300
[TapameTpbl 3neKTpUYeCKoro NuTaHUsA
HanpaxeHue, B 220
BHELLHUE Yacrora, Iy 501
Motpebnaemas MOLHOCTb, KBT He bonee 0,5
TPEBOBAHMA e .
acca, Kr 20
labapuTbl LXIXB (2 kamepbl), MM 200700700

24 CTAHLAPTHbIV AHA3 KEPHA



YCTAHOBKA Q118 U3YYEHNA ANEKTPUYECKMX M YNPYTUX CBOUCTB KEPHA -
B MJIACTOBbIX YC/IOBUAX «MNK-Y3-Yach

YcraHoska «MNK-Y3-Y3(0» npefHa3HaueHa And M3mMepeHua CkopocTit pacpocTpaHeHns MPOAObHBIX U MOMepeyHbIX akyCTUYeCKIX BOMH B
obpa3uaxropHbixnopog B cootBeTcTBUI ¢ FOCT21153.7-75 1 yAenbHOro 3NeKTpuyeckoro conpoTuBeHIns 06pa3LioB KepHa B MNacToBbIX yCIOBUAX
B cootBetcTBUN ¢ [OCT 25494-82. Mo obbemy BbiaenatoLieroca Gntouaa npu u3mMeHeHnN aBneHua 06Xxnuma oLeHBaeTcA AHaminKa nopucTocTy
obpasua. lporpammHoe obecneyeHne ycTaHOBKN aBTOMATUUeCKu MPOM3BOAUT pacueT AuHamuueckux Mopyna lOHra n koddpduumeHta
lyaccoHa.

Yemanoeka coomeemcmeyem mpe6osarnuam I0CT 21153.7-75, [0CT 25494-82.

» V3MEPAEMBIE NAPAMETPbI
— CKOPOCTb [IPOXOXLEHWA TIPONObHIX
I TONEPEUHbIX Y3 BOTH
— [VHAMMHECK/A MOY b IOHT A
— JVHAN|ECK/A KOBOMHLUVEHT NYACCOHA
— YIJENBHOE 3MEKTPYECKOE COMPOTYBNEHHE 0BPALIA

— ObbEM BbITECHEHHOW XXIIKOCTH
TP VISMEHEHWV MNTACTOBbIX YC/IOBIA

- He3aBucmoe BOSﬁy)KﬂeHVIe I'IpOLlOJ'IbHOVI n nonepeuHon BOJHH

AcTounmnk yNbTPa3BYKOBbIX

- MINaBHaA PerynupoBKa MOLLHOCTY CUrHana

KonebaHmii - KOMMboTEPHOE 1 AOMONHUTENbHO PyYHOE ypaBneHue CUCTEMA
- 1Ba HE3aBUCMDbIX KaHana
MpenBapuTenbHblii yc%nmenb - )'CVR)TGHVIEVRO + 4%&9 W3MEPEHWA
NbTPa3BYKOBbIX KoNebaHuil - LlMGPOBOK MHTEpHEIC yNpaBeHna
e 32t piopos Y b TPASBYKOBbIX
- nonoca nponyckanua 100 Ml
Perucrpatop konebaHuii - 2 HE3aBUCMMbIX KaHana perucTpaumm BOJH
- nepefjaua UuhPOBOro CMrHasa Ha KoMbioTep
- MapKepHoe onpeAaesieHne BpemeHu nepBoro BCTynneHnaA BOJIHbI
Xparexue u o6paborka . - Bospmmrzmocn; EOXpaHEHI/Iﬂ I'II)OHleEHHbIF))( cerano)lls B LdpoBOM BUE
PE3YNLTATOB U3MEpEHUN - aBTOMATHYeCKyii Pacy&T ynpyriX KOHCTaHT 06pasua
0COBEHHOCTH K
OBJIETYEHHAATIPOLEYPA | MAPKEPHOE OMPEQETEHVE ABTOMATHYECKIV BO3MOXHOCTb COXPAHEHIA BOSMOXXHOCTb KOMITTEKTALLAN
JAMEHbI GBPA3LIA BPEMEHIA TIEPBOr 0 BCTYIEHAA PACYET YIPYIUX MONYYEHHbIX CIrHATIOB [BYMAKEPHOIEPXATEAMM
BE3 C/WBA MACTIA YJIbTPASBYKOBbIX BO/H KOHCTAHT OBPASLA B L®POBOM BULE
[Jlnametp umnuHapuyeckux 06pasLos kepHa, MM 30 (onumoHanbHo o 110)
MakcumanbHas AnuHa LUAnHApUYecKkinX 06pasLos, MM 100
MakcumanbHoe pabouee naBneHue o6xmma, Mia 100
MakcumanbHoe pabouee noposoe aaBneHue, Mila 40
Pa3speLueHue n3mepeHna obbema, Mn 0,001 TEXHMqEUKME
MakcumanbHas pabouas Temnepartypa, °C +150
(xema U3MepeHNa INeKTPUUECKOro CoNpoTUBeHIA 2-X unu 4-x 3neKTpoaHas KAPAKTEPUCTIKN
[lnanasoH n3mepeHus snekTpuyeckoro conpotusneHns, Om 0,01-100 000
Pabouas yactoTa ynbTpasBykoBoro revepatopa, My 1
[lnanasoH u3mepenua ckopocTeii IPOXoXxaeHNA Y3 BOMH, M/cek. o1 500 70 9000
[TapameTpbl 3NeKTpUUECKoro NuTaHNA
Hanpsxenue, B 220
Yactora, Iy 50+1
MoTpebnaeman MoLHOCTb, KBT He 6onee 5 BHELIHWE
Nukus nogaum oxatoro Bo3ayxa, Mia nAasnetne 0,5-0,7 TPEBOBAHKA
Macca, kr 25
[abapuTbl LUXIXB (2 kamepbl), MM 900%900x1700

CTAHZAPTHbI AHATIU3 KEPHA
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CMELIMASIbHBINA
AHAJIIAS KEPHA
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YCTAHOBKA 118 UCCNENOBAHNA MEXAHUYECKMX CBOWCTB OBPA3LLOB KEPHA «IIVK-YW[IK» -

«[MNK-YUJK» npepctaBnder coboii MHOTOQYHKLMOHANbHYIO CACTEMY, PeJHA3HAUYEHHYID ANA ONpefeneHna Ynpyro-npoYHOCTHbIX 1
dUNBbTPALMOHHO-eMKOCTHBIX CBOWCTB 00pa3Li0B KepHa B HOPMANbHbIX 11 MAACTOBbLIX YCI0BUAX. Kamepa MpouHOCTH yCTaHOBKKM Mo3BonAeT
BbINONHATL OAHO- 1 MHOFOOCHOE Harpy)eHue obpasa KepHa ¢ 0HOBPeMeHHbIM W3MepeHuemM ero NpofoNbHbIX (0CeBbIX) U MOMepeyHbIX
(natepanbHbix) fedopmaLinii, CKopoCTeii NPOX0XAeHMUA NPOZONbHBIX Y MONEPeUHbIX aKyCTUYECKIX BOSH BO BCEM UHTEpBae Harpy3ok (BMNOTb 10
paspyLueHna obpasua). Mo 3anpocy cuctema KOMNAEKTYeTcA cucTemoli GUAbTPALMM ANA W3MEPEHNA AUHAMUKA MOPOBOTO MPOCTPAHCTBA U
MPOHULLAEMOCTM 00pa3La 1 OLeHKM MOPOYNPYriAX KOHCTAHT.

YcmaHnogka no3eongemnpogooums usmepeHus ynpy20-npoyHocmHsIX c8olicme 06pasyos 20pHuIX N0po0d 8 coomeemcmeuu
¢ FOCT 21153.7-75, TOCT 21153.2-84, I'OCT 21153.8-88, I0CT 28985-91, a makxe cmanoapmos ISRM no mpexocHolx ucnbimaHuti
00pazyoe20pHeIXNOpoo.

BbinonHAemble 3KCNepUMEHTbI:

— onpezeneHue npeaena npoYHOCTY NpY 0ZHOOCHOM HarpyxeHum (UCS),

— OnpejeNneHne npeiena npouHoCTU Npy 0aHo0CHOM pacTsxeHun (TSTR, 6pasunbekuii Tect),
— OnpejeneHe npeaena npoYHoCTY NpU MHOTOOCHOM OAHOCTaaniiHOM Cxatim (CCS),

— OnpejeneHine npeaena npouHoCTU NPY MHOrOOCHOM MHOTOCTaAMiAHOM HarpyeHun (MTXC),
— onpejeneHue TPELLMHOCTONRKOCTH,

— TeCTHaToACTOCTEHHbIX UunuHapax (TWC),

— OnpefeneHine KOHCTaHTbl 1o NPAMBIM 1 KOCBEHHBIM METOfiaMM.

> VSMEPAEMBIE NMAPAMETPbI

— /3VEHEH/E PASMEPOB OBPASLIA TPV CXATIM — CKOPOCTVTIPOXOX IEHWA MPOLO/bHBIX 11 TIOMEPEYHBIX

Y IbTPASBYKOBbIX BOMH
— TPELENPOHOCTIA OBPASLIA TIPU OIHO- VMHOT OOCHOM CXATWA — IBMEHEHVE OTKPHITO/ TTOPYCTOCTYA Y TTPOHMLIAEMOGTYITIPY HATPY XEHIA
— CTATUMECKVE Y JMHANMYECKVE YTIPYTUE MOLY b HOHT A (_i.

M KOSOOULLEHT NYACCOHA _ i

OCOBEHHOCTI &
HAJIAYVE [OMOMHUTE MbHbIX PASBEMOB [171A TTEPE JAYA USMEPUTENIbHBIX HAJIMYYE LLIAPOBOIA OMOPHI OMLMAOHATIEHO: HATAYE CTIELIMATIBHBIX TIT
WYNPABJTAOLLIAX CUTHATIOB B KAMEPE MTPGYHOCTYA LL1A TTPOBE [IEHUA ONAHALNEXALLETO HATPY)KEHA 0bPASLLOB KEPHA, IMEHOLLIAX
CrELIMATIASIPOBAHHBIX TECTOB (C CNO/b3OBAHVEM [0MOHUTE NbHbIX AATHAKOB BbIPABHIBAHIA 06PA3LIOB MOPTHI [L71A NIO[LAYW TIOPGBOT 0 JABJIEHUA,
[IECOOPMALIMV, Y NIbTPA3BYKOBbIX CEHCOPOB [1/1A U3YYEHIAA CBOWCTB AHISOTPOMHbIX | BO BPEMA MCTIbITAHIN M03BONAOLLIVE MPOBONTD VSMEPEHIA
OBPA3LI0B NOPO, MOCTPOEHYA OBbEMHbIX MOAENEN PASBUTYAA TPELLIVH) JNEKTPUYECKOT O COMPOTHBIIEHA
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- YCTAHOBKA 118 UCCNENOBAHNA MEXAHWUUECKWX CBOWCTB OGPA3LIOB KEPHA tTIMK-YUOKY

TEXHWYECKNE
XAPAKTEPVCTUKIA
[llnametp nccnesyembix 06pasLios KepHa, MM 30, 38,50
YJIbTPA3BYKOBAA MakcumanbHoe pabouee faBneHue o6xmma, Mia 80
CV]CTEMA NSMEPEHN4 MakcumanbHoe pabouee nopoBoe AaBnenue, Ma 40
MakcumanbHas pabouas Temnepartypa, °C no+ 150
CKOPOCTH OceBas Harpy3ka, kH 101000
PACHPUCTPAHEHMH Pa6ouas yactota, Ml 1
ﬂPUﬂUﬂbe|X [lnanasoH n3mepenna ckopocteii npoxoxaeHns Y3 BosH, M/cek. 01500 0 9000
W NONEPEYHBIX BOSH

- KOMNAIEKT MAIUT C HTErpupoOBaHHbIMI AaTUYMKaMM
[1S BOJIH OKaTUA 1 (BT C OPTaMK MO/AAuM NOPOBOrO AaBeHNa
BKJIKOYAET - BEpXHSAA MINTa Ha cdepuyeckoit onope
- HUKHAA NNIATA KECTKOI UKcaLun

[Jlnametp nccnegyembix 06pasLioB kepHa, MM 30, 38,50
[lnuHa nccneayembix KepHOB, MM 60, 80, 100
BcectopoHHee gaBnenue 06xuma, Ma 1080
loposoe nagnexue, Mla no40
(OceBan cTaTnyeckas Harpyska, kH 101000
Pabouas Temneparypa, °C 10 +150
ﬂqEMK AV CHCTEMA TouHocTb nonne?manmn Temnepartypbl, °C +1
KoHTponb oceBoii Harpy3ku HaTunK Cunbl
TPEXOCHOr0 CXXATIA (kopocTb HarpyxeHua, Ma/muH. 60
MakcumanbHas ckopocTb Harpy»KeHua, MM/MUH. 5
Matepuan yacTeli, KOHTaKTUPYIOLLMX C NNACTOBON XUAKOCTbIO: HepiaBeroLyan cTasb, TUTaH

aBTOMATIYECKOE yNPaBNeHue 0CeBbIM
W BCECTOPOHHUM LaBNIeHNeM 06XuMa,
Bo3moxHocTH BO3MOXHOCTb NPOBeJeHIA
UCMbITaHNIA C ynpaBneHrem
110 HANPAXEHMIO UK AedopmaLim

- AYeIiKy TPEXOCHOTO CXKaTia
- CUCTeMy MOAauK 1 NOAAePXaHUA 00XIMHOT0 jaBNieHna
- CUCTEMY 0CEBOTO Harpy»exna obpasua

BKTHOUAET - cucTemy c6opa 1 aHann3a JaHHbIX, AeCATb 4-X KOHTaKTHBIX TepMOBbIBOZOB A1 NOAKNKYEHA
BCTpanBaeMblX B Kamepy MPOYHOCTY AaTUNKOB (0CeBble, OKPYXKHble AaTUMKN fehopMaLiuii,
JaTunKin u3mepeHus Y3 BOH, laTuMK TemnepaTypbl)
- 5 nopToB faBneHus: 0ceBoe, BCRCTOPOHHEe, OPOBOE HUDKHEE, NOPOBOE BepxHee, COpoc

MapaMeTpbl 3MeKTPUYECKOro NUTaHNsA

HanpaxeHue, B 220
Yacrora, y 50+1
BHELLHWE MoTpebnaemas MOLHOCTb, KBT He Gonee 9
TPEBOBAHNA Nvkus nopaum oxatoro Bo3ayxa, MMa nasnetue 0,5-0,7
Macca, kr 1100
[abapwTbl X [1XB, Mm 110026002300
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YCTAHOBKA 1A UCCNENOBAHNA MEXAHUYECKMX CBOWCTB OBPA3LLOB KEPHA «MIUK-YW[IK -

TEXHWYECKNE
XAPAKTEPACTUKIA
[Jlnametp nccnefiyembix 06pasLos kepHa, MM 30, 38,50
MakcumanbHoe pabouee faBnetne o6xuma, Mia 80 KUMHHEKT HHMT
MakcumanbHoe pabouee noposoe saneHue, Mila 40 ﬂ.ﬂﬂ WCTIbITAHIA
MakcumanbHas paboyas Temnepatypa, °C go + 150 B KAMEPE [TPOYHOCTW
- BEPXHAA NAUTA Ha Chepryeckoil onope C MOPTOM ANA CO3AaHIUA NOPOBOIO ABNEHNA BKIOYUAET
- HUXHAA NNUTa C NOpTOM ANA C03JaHNsA NOpOBOro AaBieHus
[JlnameTp nccnegyembix 06pasLoB kepHa, MM 30, 38,50
MakcumanbHoe pabouee naBneHue o6xmma, Mia 80 CMCTEMA ﬂﬂﬂ
MakcumanbHoe pabouee nopoBoe aaneHue, Ma 40 KOHTPONA OCEBBIX
MakcumanbHas pabouas Temnepatypa, °C 10 +150 N TIONEPEYHBIX
ﬂmanamn N3MepeHIs AaTunKoB 0CeBOil Ae¢opmiuvm, MM +3 (OKPY KHbBIX)
11ana3oH U3MepeHua JaTYMKOB NonepeyHbiX AedopmaLin, Mm + -
TouHoOCTb N3MepeHns NNHeiHbIX pa3MepoB, MM +0,002 ﬂ'E[DUPMAU'MV]
- KOMINEKT MOHTaXKHbIX KofeL| (BepXHee 1 HXKHee) AnA ABYX AaTuMKoB Aepopmavim LVDT,
PacnonoKeHHbIX Ha MPOTUBOMONOXHbIX CTOPOHaX nog yrnom 180° ans KOHTPOAA 0CeBoi
AeopmaLmy, ycTaHaBANBaeMbIX HeMoCpeACTBEHHO Ha 06pa3Le BKIMHYAET
- PONIMKOBaA Lienb 1 npucnocobneHne ANA MoHTaxa AaTuika AnA N3MepeHuil nonepeyHblx
(OKpy>HbIX) AedopMaLnii, ycTaHaBNMBaeMaA HeMocpeACTBEHHO Ha 06pasLie
[Jnametp uccneyembix 06paswos KepHa, MM 30, 38,50
MakcumanbHas pabouas Temneparypa, °C 10+150
MonzepaHue NOCTOAHHOTO NOPOBOro AaBneHus, Mla 1040
MogaepkaHue NOCTOAHHOTO Pacxofa, Mi1/MIH. 010,001 go 15
ToyHoCTb NOAAEpXKaHKUA pacxofa, % 0,5 ot TekyLyero 3HaueHna
TouHocTb Nogaepxanua fasneqns, % 0,25 ot BINNU CUCTEMA
BepxHuii npesen n3mepenna fatunka audoepeHLmuanbHoro 1
nasnenua, Mia ﬂUﬂﬂEP)KAHMH
MorpewwHocTb U3meperus, % He bonee 0,1 [10POBOr0 1ABJIEHWA
BOJA C MUHepanu3aumeit
Paboune cpeabi 10300 r/n, HedTb
noAaepxaHiue NocToAHHOo Nepenaga
[aBJIeHuA Ha 0bpasLie 3a cuet
Bo3moxHocTn N3MeHEHMA Pacxofa XUAKOCTI;
onpeneneHne 06beMoB
NPOKaYeHHbIX XUAKOCTel
- Hacocbl AnA NOAAPXKaHNA NOCTOAHHOTO NOPOBOTO AaBJIeHNU, N0AAEPXaHUA NOCTOAHHOTO
pacxofia opoBoit XIAKOCTH BKTHOUAET

- 610K M3MepeHus auddepeHLManbHoro JaBneHnsa

- ABTOMATUYECKNIl perynaTop NpoTMBOAaBEHNS

CMELLVIATIbHbIZ AHAJIU KEPHA
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- ABTOMATW3UPOBAHHAA YCTAHOBKA MOCTPOEHKA NPOMWA NPOYHOCTN KEPHA

(MUK-ST» (SCRATCH-TEST)

(kpetuep nonHopa3mepHoro KepHa «MUK-ST» npeaHa3HaueH Ana npodunbHOro (HempepbiBHOTO) OMpeeneHna NPOYHOCTHBIX CBOWCTB
kepHa. WiccneioBaHuA, pe3ynbTatom KoTopbIX ABAAETCA NpoduAb (10r) npedena NpoYHOCTIA KepHa npi 0fHoocHoM cxatin (UCS), npoBopATea Ha
HEenoAroToBNEeHHON (KpYrnoit) uam CNUneHHo NOBEPXHOCTU KepHa. ITOT BIA aHanU3a LIMPOKO NPUMEHUM B Ciyyae 3aTpyAHeHuii npu otbope
CTaHZapTHbIX 06Pa3L0B KepHa U3 Le3NHTErPUPOBAHHOMO KEPHA, a Take MPU HanMunKM BbIPAXEHHON CIIOUCTOCTY 1 OTAENbHOCTI (CUNMLMTDI
6a<EeHOBCKOI CBUTBI, HaNpUMep).

> VI3VEPAEMbIE MAPAMETPI:

— [IPEOEJTPOYHOCTH (UCS)
— YTONIBHYTPEHHEI 0 TPEHWA

(KopocTb pe3aHusa, MM/cek. 0,01-30
Ocv n3mepeHns Harpysku 2 (NposonbHasA u BepTUKanbHas)
MakcumanbHas npogonbHas Harpy3ka Ha pesed, KH 5
MakcumanbHas BepTuKanbHas Harpy3ka Ha pesed, kH 25
[penen nsmepsaemoit npoyHocTi KepHa, Mla 350
TouHocTb n3mepeHna Harpy3ki, % 0,5
TouHoCTb MPOAOABHOTO NepemeLLeHIs, MM 0,005
TEXHVMECKV]E TouHoCTb BepTv[Kaanoro nepemeLLeHns, Mm 0,005
MakcumanbHblil fuameTp uccneayemoro kepHa, Mm 10 250
XAPAKTEPVCTKN MakcumanbHas AnnHa uccnesyemoro KkepHa, Mm 1000
[Wnpuna pesua, Mm 5110

I'IOJ'Il/IKpl/ICTaJ'IJ'IVIllECKVIVI anmas,

Matepuan pe3ua ;
TBEPAOCMIABHbIil MaTepuan
3MyCK aBTOMATIYECKOTO PeXxima,
pyuHoe ynpasneHue npubopom,

Mporpammtoe obecneverite 3anucb pe3ynbraToB U3MepeHua,

aHaNN3 laHHbIX
[apameTpbl INeKTPUYECKOro NUTaHNA
HanpaxeHue, B 380
BHELLHNE Yacrora, 50+1
Motpebnaemas MOLHOCTb, KBT He 6onee 6
TPEROBAHNA :
Macca, kr 200
l[abapuTbl LXx]IXB (2 kamepbl), Mm 600x1300x1600
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MHOr0chYHKLIMOHANbHbIN KOMNAEKC AUNA NCCNEAOBAHNA MEXAHWYECKNX CBONCTB -
0bPA3LI0B KEPHA «TTUK-YNOK-M»

MHoroQyHKLMOHaNbHbIA uccnegoBatenbckuit komnnekc «MUK-YUJK-M» npegHazHaueH Ana uccnefoBaHuii ynpyro-npouHoOCTHbIX W
€MKOCTHbIX CBOIICTB 06pa3Li0B FOPHbIX MOPOJ Pa3ANYHOro pa3mepa, CTeneHn IUTGUKaLIUY (0T NecKoB 0 NeCYaHUKOB 1 THECOB) M MPOYHOCTI B
HOPManbHbIX 1 NNACTOBbIX ycnoBuAX. pouHas u o6najatnlLas BbICOKON MeXaHUUYeCKol XeCTKOCTbI0 KOHCTPYKLMA npecca no3sonder
peanu3oBblBaTb OJHO- 1 MHOFOOCHOE HarpyeHue 00pasLoB C OAHOBPEMEHHbIM M3MepeHUeM ero MpofoNbHbIX (0CEBbIX) W MOMEPEYHbIX
(natepanbHbix) AepopmaLiyii, CKOpOCTeil NPOXOXAeHNA NPOJONbHbIX 1 NONEPeYHbIX aKyCTUYECKIAX BOMTH, a TaK>Ke ANHAMUKM MOPUCTOCTM BO BCEM
UHTepBane Harpy3oK (BNNoTb Ao paspylieHus obpasua). Cuctema coctouT u3 6noka Co3faHUA TepMmobapuueckix NNACcToBbIX YCIoBUii, 610Ka
(0371aHMA 0CEBOIA Harpy3ku, 6noka obecneyeHna nMopoBoro AaBneHuA (HarHeTaHua ¢Gniouaos), 6noka u3mepenna aedopmaumii, 6noka
U3MepeHns CKopoCTeli MpOXOXAeHNUA aKyCTUUeCKUX BONH, 6noka KoHTpona 1 ynpaBneHna Ha 6ase MMK. Mpu co3paHum oceBoil Harpy3Km
NCMONb3YeTCA XecTKas 0nopHas KOOHHa, YCTaHaBNMBaeMasn Noj 0CHOBaHMe AYelikil IPOYHOCTU. KOHCTPYKLMA AYeliKi UCKNIYAeT NpUMeHeHue
pe3b00BbIX COEAMHEHMIl OCHOBHOMO KOpMyca C OCHOBaHMeM. [Ipecc OCHalieH 3alUUTHbIMM NaHenAMU U [ABepueli M3 Y[apompoyHOro

YamaHoeka no3eonsem npoeodume usMepeHus ynpy2o-npoYHoCMHbIX (8olicme 06pazyoe 20pHeix nopod 8 coomeemcmeuu ¢ [0(T27153.7-75,
T0CT211532-84,10CT 21153.8-88,I0CT 28985-91, a mak xe cmanoapmoe ASTM no mpexocHbIx ucneimaruti 06pasy0e 20pHbIX Nopoo.

BbinonHAemble 3KCNEPUMEHTDI:
— onpezeneHue npesena npoYHoCTV Npyu 0AHO0CHOM HarpyxeHun (UCS),
— onpezenexue npesena npoYHOCTV MPU MHOTOOCHOM OHOCTaAmiHOM CxaTuu (CCS),
— onpefeneHue npeaena npouyHOCTM NPy MHOTOOCHOM MHOTOCTaAMitHOM HarpyxeHum (MTXC),
— TecTHaToncTocTeHHbIX unanHapax (TWC),
— OnpefeneHue KOHCTaHTbl bino NpAMBIM 1 KOCBEHHBIM MeToAaMMK.
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- MHOr0cbYHKLIMOHANbHbIA KOMNAEKC ANA NCCNEAOBAHNA MEXAHWUYECKWX CBOWCTB
0bPA3LI0B KEPHA «MUK-YUOK-M»

> VI3MEPAEMBIE MAPAMETPSI

32

WM3MEHEHVE PASMEPOB OBPASLIA TIPU CXXATIN

MPELENTIPOYHOCTIAHA CKATIMN
MOZYIIb HOHTA 1 KOIDOULIVEHTbI MY ACCOHA

W3MEPEHE 3NEKTPIYECKOr 0 COMPOTVBSIEHIA OBPASLIOB

> 0COBEHHOCTH

HAJIMHYVE OMONHUTE MIbHbIX PASBEMOB [11A TIEPE LAYM UIBMEPUTENTbHbIX
NYTIPABJIAOLLAX CITHAJI0B B KAMEPE MPOYHOCTW [LJ1A MPOBEJEHNA
CIELIMAIM3MPOBAHHBIX TECTOB (C MCTO/Ib30BAHVEM LOMOMHATEMbHBIX LATUY/KOB
[IECOOPMALIVIA, Y TIbTPA3BYKOBBIX CEHCOPOB [L/1A 3YYEHVA CBOICTB AHASOTPOMHbIX

—  HEMPEPBIBHOE V3MEHEHIE MOPVCTOCTIA B SABUCMOCTIA OT U3MEHEHVA [LABIEHIA

= VI3MEPEHVE MPOHILLAEMOCTIA KEPHA 110 XKW OKOCTH (1P BCECTOPOHHEM OBXWME

CMPOTVBOLABNEHMEM)

— /A3MEPEHVE CKOPOCTEV MPOLO/bHbIX (P) 11 MOMEPEYHLIX (S) BOSTH B OBPASLIAX

PbIXJIOO MECYAHMKA W TIPOYHBIX TOPHBIX TIOPOLL

LUAPOBAA OMOPA LA
HALJTEXALLETO
BbIPABHVIBAHVA OBPASLIOB
BO BPEMA CTTHITAHIAV

OBPA3LI0B M0POL, MOCTPOEHYA OBbEMHbIX MOLENEA PASBUTYA TPELLVH)

TEXHYECKVE
XAPAKTEPUCTUKI

[MANASOHbI
VSMEPEHAA U TIPELETb
OTHOCKTE/IbHOW

07 PELLHOCT

AYEVKA VI CUCTEMA
TPEXOCHOM0 CKATIA

BHELLHWE
TPEBOBAHIA

CMELIAIbHbIIA AHAJIAS KEPHA

Yeunue , norpetwuHocTb He 6onee +1 %, kKH

06>xmHoe faBneHue, NorpeLHocTb He onee +1 %, Mla

lTopoBoe faBneHue, norpewwHocTb He bonee +0,1 %, Mla
lpotBOAaBNEHMeE, NOTPeLLHOCTb He bonee +0,1 %, MMa
Temnepatypa 3KcnepuMeHTa, NorpeLLHocTb He 6onee +0,5 %, °C
NnddepeHumanbHoe faBneHune, norpelwHocTb He 6onee +0,5 %, KlMa

OTHOCUTENbHbIE OCEBbIE 11 pajuanbHble AeGopmaLinm,
norpeLuHocTb He 6onee 0,01 %, A./e.

(KOpOCTY pacnpoCTpaHeH!N aKyCTUYECKNX BOJTH,
norpeLIHocTb He 6onee 3 %

Bo3moxHocTu

JlnameTp nccnegyembix KepHOB, MM

[lnvHa nccnegyembix KepHOB, MM

BcectopoHHee aaBnenue 06xmma, Mia

[TopoBoe fasnenue, Mla

OceBas (TaTyeckas Harpyska, kH

Pabouan Temnepatypa, °C

Matepuan yacTeli, KOHTaKTUPYIOLLMX C NAACTOBON KUAKOCTbIO
INeKTPoBbIBOADI

[apameTpbl INEKTPUYECKOro NUTaHNA
HanpaxeHue, B

Yactora, Iy

MoTpebnaemas MOLHOCTb, KBT
Macca, kr

[abapuTbl LX[IXB, Mm

CrELIAATTBHBIE IIAT HAT PY)KEHHA
OBPASLIOB KEPHA, UMEFOLLIAX TIOPTb
[NANCOAYANIOPOBON 0 LABNEHIA,
M03BO/AOLLVE MPOBOINTH MEPEHIA
JTEKTPUYECKOr O COMPOTUBIIEHIA

ot 0 g0 1700
ot 0 no 140
ot0p070
otr0p070

ot +20 go +150
ot 0 5o 100

ot0700,5

CKOPOCTYM NPOAONBHBIX BOSH
Vp o1 1000 go 7500 m/c,
ckopocTy bbicTpbix Vs
1 mepneHHbIx Vs2
nonepeyHbIx BoH o1 500 fo 4000 m/c

BOAA C MUHepanu3auueit
He meHee 250 /n,
KepoCuH, HeQTb,
MIHepanbHble Macia

30,38
60, 80
no 140
no70
1o 1700
a0 +150
HepXaBeloLwyaa CTanb, TUTaH

He meHee 10-Tu 4-x
KOHTAKTHbIX repMOBbIBOI0B

380
50+1
He 6onee 10
7000
3000%2000%3200



MHOr0chYHKLIMOHANbHbIA KOMNAEKC ALNA NCCNEAOBAHNA MEXAHWUYECKWX CBOWCTB -
0bPA3LI0B KEPHA «MUK-YNOK-M»

TEXHUYECKME
XAPAKTEPVICTUKI
[llnametp uccnegyembix 06pasLioB KepHa, MM 30, 38,50
MakcumanbHoe pabouee naBneHue obxmma, Mia 80 KOMINEKT HHMT
MakcumanbHoe pabouee noposoe aanexue, Mila 40 ﬂﬂﬂ WCTbITAHIN
MakcumanbHas pa6oyas Temneparypa, °C B0 + 150 B KAMEPE MPOYHOCTW
OceBas Harpy3ka, kH 101700
- BEPXHASA NUTa HA C NOPTOM J/1A CO3LaHNS NOPOBOrO [JaBMeHusA BKJIOUAET
- HUXKHAA NNUTa CNOPTOM AN CO3JaHNA NOPOBOTO AaBeHns
[NlnameTp nccnegyembix 06pasLoB kepHa, MM 30,38
MakcumanbHoe pabouee faBneHune o6xuma, Mia 140 CVCTEMA ﬂﬂﬂ
MakcumanbHas pabouas Temnepartypa, °C 10 +150 KOHTPOJ1A OCEBbIX
[lnanasoH n3mepeHus 4aTyuKOB 0CEBOI AedOpMALIM, MM +3 NTIOMNEPEYHBIX
[JlnanazoH 3mepeHus AaTuMKOB NonepeyHbIX AedopmaLian, Mm +2 (OKPYYKHbBIX)
TouHOCTb U3MePEHNA NUHENHbIX Pa3MEPOB, MM +0,002 ﬂE OOPM AU.V]M

- KOMNAEKT MOHTaXHbIX KofeL, (BepxHee v HKHee) Ana AByX AaTuikoB Aedopmavmn LVDT,

PacrnonoXeHHbIX Ha MPOTUBOMONOXHbIX CTOPOHAX MOA yrom 180° i KOHTPOAA 0CeBoil

AedopmaLum ycTaHaBNUBaEMbIX HEMOCPEACTBEHHO Ha 0bpa3Lie BKJTHOUAET
- PONMKOBaA LieMb 1 NpUCnocobneHe AnA MOHTaXa faTumka ANA n3MepeHnii nonepeyHbIx

(oKpyHbIX) AedopMaLiyil ycTaHaBNMBaeMas HeMOCPeACTBEHHO Ha 0bpasLie

; 0 YIIbTPASBYKOBAA
MameTp UCCedyeMblX KePHOB, MM ,

MakcumanbHoe pabouee faBneHue o6xmma, Mia 140 CHCTEMA SMEPEHVA
MakcumanbHoe pabouee nopoBoe AaBnenue, Mia 70 CKOPOCTH
MakcumanbHas pabouas Temnepatypa, °C 10+ 150 PACIPOCTPAHEHIA4
(OceBas Harpy3ka, kH 10 1070 HPUﬂ,Oﬂbe|X
Pabouas yactota, Ml 1

[lnanasoH n3mepeHusa ckopocTeil NpoxoxaeHUsA Y3 BOMH, M/Cek. 01500 g0 9000 ATIONEPEHHBIX BOTH

- KOMMAEKT MAUT C UHTErpUpOBAHHBIMU JAaTYNKaMU A BOMH CKaTUA 11 CABUTA C NOPTaMK
nojayu NopoBoro jaBeHuaA

- BEPXHAA NAUTa Ha Chepuyeckoil onope BKJIOYAET
- HIKHAA NNTA XKeCTKON Pukcawun

- He3aBumoe Bo36y>Kneume ﬂpOﬂOJ’IbHOVI n I'IOﬂEpe‘{HOVI BOJIH

VicTouHmK ynbTpassyKoBbix - INaBHast perynupoBKa MOLLHOCTU CUrHana

KonebaHuii - KOMMNbIOTEPHOE 1 ONONHUTENbHO PYYHOE YNIpaBIieHme
- IBa HE3ABUCHMbIX KaHaNa

[TpeaBapuTenbHblil ycunutenb - yeunenue o + 40 116

yNbTPa3BYKOBbIX KonebaHuit - LGPOBOVi UHTEPPeliC ynpaBeHus

- 3alluTa BX0A0B

- nonoca nponyckaxua 100 My
Peructpatop konebaHuii - 2 He3aBUCMbIX KaHana perucTpawym
- nlepeaya LpoBoro curHana Ha komnbotep

- MapkepHOe orpezieneHue BpeMeHM NepBOro BCTYMIIEHNA BOMHbI
Xparetvte u o6paGorka - BO3MOXHOCTb COXPAHEHIIA NIOY4EHHbIX CUTHAOB B LQPOBOM BilAe
PE3yNbTatoB N3MEpeHn - aBTOMATUYECKYIt Pacy&T ynpyriiX KOHCTAHT 06pasLa
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- YCTAHOBKA 14 UCCNENOBAHNA hA30BOM NPOHWLIAEMOCTI KEPHA «TTHK-0an (2 A3bI,
HACTO/IbHOE UCMONTHEHUE)

OunbrpaunonHas ycraHoska «K-00M» npeagHasHaueHa AnA onpedeneHna GUILTPALMOHHBIX, EMKOCTHBIX U 31eKTPUYECKIX CBOMCTB
00pasLioB KepHa Mpu 0HO- 11 ABYX(a3HOIi CTaLMOHAPHOII U HeCTaLMoHapHOI GunbTpaLm B MacToBbix ycnoBuaAx. 06opysoBaHie ucnonb3yerca
npyu onpeaeneHny Ko3GduULMeHToB BbiTecHeHUA HedTh BOJOI/ra30M AnA oLeHKI SOOEKTUBHOCTU GU3MKO-XUMIYECKIX METOLOB YBENNYeHN!A
HedTeoTAauY, ONPefieNeHnA OTHOCUTENbHBIX (a30BbIX MPOHULLAEMOCTEN B CMCTEMAX KUAKOCTb-KMAKOCTbY U OKUJKOCTb-Ta3».

> VI3MEPAEMBIE NAPAMETPb

— OTHOCHTE/bHbIE DA30BbIE MPOHULAEMOCTH — KO3MMYLIEHT OTKPLITON NOPUCTOCTH
TPV COBMECTHOM oMb TPALLM HED TV (MACTIA) BINIACTOBBIX YC/IOBIAX
I1BO/1bI B COOTBETCTBIM C OCT 39-235-89 — KOSDOULMEHT BbITECHEHE HEDTH
— TEKYLLAAHACBILLEHHOCTb OBPASLIOB KEPHA — VIMEHEHVE KOSMOULIAEHTA OTKPHITON
—  YIIE/IBHOE 3/IEKTPYYECKOE COMPOTVBIIEHVE MOPYCTOCTI B 3ABUCHMOCTH OT VIMEHEHHA
MMIACTOBBIX YC/I0BMI

» 0COBEHHOCTW

KOMIMAKTHOE ABTOMATUYECKOE KOMIMJIEKTALI/A YCTAHOBKIA NO3BOSAET MPOBOANUTH (LIMPOKAE BOSMOXHOCTI MO [100CHALLEHWHO
HACTOJIbHOE VCTMOSHEHVE | NOAOEPXAHNE NOJTHOLIEHHBIE 3KCTEPVMEHTBITIO M3YYEHIO IBYXMASHOA | OBOPYIOBAH/A CYCTEMAMM [1A PACLUMPEHIA
0BOPY [10BAHWA MOPOBOrO JIABJIEHAA | OTHOCWTENBHOM MPOHLIAEMOCTIA COTTTACHO OCT 39-235-89 | CMIEKTPA POBO/MMbBIX CCIIENOBAHIN

[TapameTpbl 3neKTPUYECKOro NUTaHNA

Hanpaxenue, B 220
BHELLHWE Yacrora, [y 50+1

[otpebnsemas MoLLHOCTb, KBT He bonee 4
TPEGOBAHMA e =

acqa, Kr 200
Tabapurol LUX1XB (2 kamepbl), MM 600x1500x1700

34 CMELIMANbHBIA AHAJIM3 KEPHA



YCTAHOBKA [U1 NCCNEQOBAHNA A30BON MPOHNLIAEMOCTI KEPHA «ITUK-0(I» (2 A3bI, -
HACTO/IbHOE UCMONTHEHUE)

JlaBneHue o6xuma, MMa

Tun Hacoca ANA CO3AaHNA 1aBNeHNA 06XxuMa
MopoBoe fasnenne, Mla

Tun HacocoB AnA Co3aaHINA MOPOBOIO AaBNEHNA

Pexxumbl pa60T|>| NNnacToBbIX HaC0COB

[JlnanasoH pabounx pacxosos, Ma/MuH.

TouHocTb nopaepkanua fgasnenua ot BN, %

TouHoCTb NOAAEPMXAHNA PacXofa OT TeKyLLero 3HaueHns, %
06BEM LunuHapa, Mn

Paboune cpebl

[Jnanazox pabounx remneparyp, °C

HarpeBBEMbIE 3JIEMEHTbI

Bepxnuii npepen nsmepennii, Ma
MorpewwuHoCTb U3MepeHuil, He bonee, %

Tun

06bEM cenapatopa U3mepuTens, Mn
[nckpeTHoCTb, MN

Matepuan yacTeli, KOHTaKTUpYIOLMX C dnoMAaMM
Pabouee naBneHue

[JlaBnenne, MMa
Ynpasnenue
Marepuan yacTeii, KOHTaKTUPYlOLLIX C dRtoUAaMN

Tun

Yactota, Kl
MorpewHoctb, %
(xema namepeHus

[NlnameTp 06pa3woB kepHa, MM

MakcumanbHas AfnHa KoNoHKM 06pa3LioB KepHa, MM
MakcumanbHoe pabouee faBneHue 06xmuma, Ma
MakcumanbHoe pabouee nopoBoe AaBnenue, Mia
MakcumanbHas pabouad Temnepartypa, °C
Pe3nCTMBMMETPUYECKNIA KOHTPOMIb HACbILLIEHHOCTH
Matepuan yacTeli KOHTaKTMpYIOLLUX C pRtouaamm

Ynpasnenue

(60op AaHHbIX

no70

PYYHOIA

no40
aBTOMaTHyecKue, OfHONAYHXepHble

- oA epKaHue NoCTOAHHOTO Pacxoaa;
- MOAAepKaHue NOCTOAHHOTO JaBNeHNA;
- oA AepKaHue 3af,aHHON NpoNopLM
npy unbTpauum AByx a3 Gnionzos
yepe3 obpazel kepHa o1 0 4o 100%

0,001+50
0,5
0,5
200

- BoJa ¢ MiHepanu3aumeit fo 300 r/n
- He(Tb (Macno, KoHAeHcaT)

ot +25 no +150

KepHopepaTesib, NOABOAALLME TPYOKN,
TPaBAMYECKIAe YACTI HACOCOB

1,6
+0,075

BU3YasIbHblii KOHTPONb
200
0,1
HepX. CTalb, CTeKNo
atmochepHoe

40
aBTOMATIYeCKoe
HepX. cTanb, GToponnact, peek

LMdpOBOIi pe3nCTUBUMETP
LNA N3MePEHA CONPOTUBIEHNSA

1
0,05
4-x 3neKTpoaHas

30
150
70
40
no 150
10 4-X 3NeKTPOAHOI Cxeme
HepXaBeloLLyas ctanb

PacxoZ HacoCoB, TeMnepaTypa,
perynaTop NpoTMBOAABNEHNA

LMOPOBbIE AATUNKI AaBNeHIA /
nmq)g[))epeHumaanoro JlaBNeHus,
Pacxofi HaCOCOB, TEPMONaApbI,
(enapaTtop-u3meputesib,
NIEKTPOCONPOTHBIEHNE 00pa3Lia

TEXHIYECKME
XAPAKTEPUCTIKI

[MPABJIMHECKAA
CUCTEMA

CMCTEMBI IOAAEPKAHIA
TEMIMEPATYPHI

V3MEPEHVE
[O®EPEHLNATIBHOMO
[IABJIEHWA

VI3VEPEHVE O5bEMOB
XWOKOCTIMHA BbIXO[E

PEMYTIATOP
[IPOTVBOAB/IEHIA

MOLYJTb N3MEPEHUA
3JIEKTPOCOMPOTVBNEHAA

XAPAKTEPYCTIKM
KEPHOLIEPXATESIA

CUCTEMbI KOHTPOZIA W
YTPABIIEHUA HA BASE 1K

CMELLVIATIbHbIZ AHAJIU KEPHA
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YCTAHOBKA [11fl NCCNEI0BAHUA dWUNbTPALIMY NUHAMWYECKH CMELLIVBAIOLLLUXCA
@NHON0B «MNK-SLIMTUBEN

Ycranoka «[UK-Slimtube» npeHa3HaueHa Ans u3yyeHua npoLeccoB MHAMMYECKOr0 CMELLMBAHNA (ONPeeneHna MUHUMANbHOTO 1aBNIeHNA
CMecumocTy) GNIoNLOB B MNACTOBbIX YCOBYAX Ha HACbINHOIA Mofeny. B kauecTBe Mogeny niacta ncnonb3yetca AnuHHaA (24 m) ToHKan (auametp
3,2 MM) TpyOKa, 3anoNHeHHaA MOArOTOBNEHHBIM KBApLIEBbIM NECKOM. B X0Z1e JKCrepUMEHTa NPONCXOANT BbITECHEHNE PeKOMOMHIPOBAHHOI HedTu
13 MOZIENM NNacTa ra3om (yrneBoA0POAHbIM, a30TOM, YIEKNUCbIM U T.41.) W KUAKUM PacTBOPUTENEM ANA OLLeHKM 3$GEKTUBHOCTY BbITECHEHNA B
3aBMCUMOCTY OT JaBNeHUs HarHeTaHus. CMOTPOBOE OKHO C CUCTEMOIH BUAEODUKCALMI 00€CeunBaET BO3MOKHOCTb BIU3YasIbHOTO KOHTPONA
XapaKTepa BbixoAAulero u3 mogenin oniouaa. 06bem BblleAlLeid U3 MOAENN XKUAKOCTU U3MepAETCs O1opeTKol, ra3a - ra30MeTpoM. Y(TaHoBKa
MOXET KOMMJIEKTOBATbCA XPOMATOrpadom 1 MAOTHOMEPOM BbICOKOTO [aBNeHUs [ HenpepbiBHOrO MOHUTOPUHTA COCTaBa U (BOICTB
BbIX0AALLEro Giouaa B NPoLecce KCnepuMeHTa.

2 VIBVEPAEMbIE MAPAMETPL:

—  MVAHAMATIBHOE [JABNEHVE CMECUMOCTH

—  MAHAMATIbHAA KOHLIEHTPALIA CMECMOCTI MCCIIE LYEMBIX O7IHOM0B (MMC)
—  OMTUMAJIbHBIE TAPAMETPBI SAKAYKIA CYXOr0 1A GBOr ALLEEHHOTO TA3A

—  KO3OOWLEHT BHITECHEHAA HETITA3OM

—  OLIEHKA YYBCTBIATE/bHOCTY 3KCIEPUMEHTAJTbHbIX YC/I0BYV U3BIIEYEHVA

MapameTpbl HNeKTPUYECKOro NUTaHUA

Hanpsaxenne, B 380
Yactora, 50+1
BHELIHWE MoTpebnsemas MOLLHOCTb, KBT He Gonee 9
TPEBOBAHWA Jlusma nogaun oxatoro Bo3ayxa, MMa Ragnenve 0,5-0,7
Macca, kr 1000
[abapuTbl WX [IXB (2 kamepbl), Mm 80013001700

CIELIMANbHbIA AHAJIM3 KEPHA



YCTAHOBKA 11l UICCNEQOBAHNA ®WUNBTPALIMA AWHAMWYECKIW CMELLMBAHLLIUXCA -
®NONA0B «MUK-SLIMTUBEN

MakcumanbHoe pabouee faBneHue nogauv dpntouga, Mla

06bEM CucTEMBI, HE MeHee (M3
Tun Hacoca nogaun dnomaos

Pexum paboTbl Hacoca

06bEM LMANHAPOB Hacoca, M
MakcumanbHoe aaBnexune nogaun rasa, Mila
[orpewHocTb M3Mepenua fasnenHnii, % BN

Paboune cpeapl

Tun
MakcumanbHas Temnepatypa, °C

HaFPEBaEMbIe 3JIEMEHTbI

OcHOBHaA MOTPeLLIHOCTb U3MepeHus Temnepatypl, °C

MakcuumanbHoe aasnenue, Mila
Matepuan yacTeli KoHTaKTMpYIOLUX C dNOMAAMM
Oukcauus

MakcuumanbHoe aasnenue, Mlla
YnpaBneHue
Matepuan yacTeli KOHTaKTMPYIOLLUX C GNoUZaMu

Tun

[lnanazoH, n

Jnuna Tpy6km, m

BHyTpeHHuii guamerp Tpy6KI, MM
Hanonxutenn

OpueHTupoBoYHaA NopucTocTs, %

YnpasneHue

(60p naHHbIX

70
100
[BYXTTYHXEPHbIil, aBTOMaTIAYeCKMii

nogaepxaHue NOCTOAHHOIO JaBNeHuA
nogaepxaHue noCTOAHHOro pacxofa

100
70
0,15

BOZa, HeTb, YrNeBOLOPOAHbIE
rasbl, yrAeKNCblil ras, pacTBOPUTENb

TepMoLLKad NoAKaTHoIA
200

MOfeNb NNacTa, NoABoAALLMe
TPYOKIA, NOPLLHEBbIE KOHTEAHEPbI

+1

70
HepaBetoLLas CTanb, canup
undpoBas BULEOKaMepa

70
pyyHoe/aBTOMaTHYeCKoe
HepaaBelolLad cTasb

6apabaHHblit HenpepbIBHOrO
JeiicTBua

no 10000

24
3,2

KBapLieBbli necok 230-310 MKkm
36

pacxon Hacocos,
Temneparypa, iaBnexue

LM poBble AATUMKN JaBNEHNS,
PacXog HacoCoB, TepMONapb

TEXHAYECKWE
XAPAKTEPUCTIKN

[VI[IPABJIMHECKAA
CUCTEMA

CVCTEMATIOEPXXAHVA
TEMIEPATYPSI

CUCTEMA
BU3Y AJIbHOr 0 KOHTPO/IA
BbIXOMALLEN CMECH

PEFYJIATOP
[POTVBOAB/EHVA

[ASOMETP

MOLESTb
[OPUCTOIA CPE/Ib!

CUCTEMA KOHTPOJIA
W YTPABJIEHIA
HA BASETIK

CMELLVIATIbHbIZ AHAJIV3 KEPHA
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- YCTAHOBKA [L/1A NCC/IENOBAHINA hA30BON MPOHNULIAEMOCTH KEPHA «IIUK-0cbN/3M» (2 hA3bI)

OunbtpaumonHaa ycraHoska «[AK-00T/3M» npefHa3HaueHa And onpeseneHins GUILTPALMOHHbIX, eMKOCTHBIX 11 3NeKTPUUYECKUX CBOMCTB
00pa3LioB KepHa npu 04HO- 11 BYX$a3HoIi CTALMOHAPHOI 11 HECTaLMOHaPHOI GUABTPALMK B HOPMANbHBIX 1 NNACTOBbIX ycnoBuAX. 060pyaoBaHue
MCNONb3YeTCA NPU ONpeeneHnn Ko3pOuumeHTa BbitecHeHUs HedTh BOO0I/ra30M, OTHOCUTENbHbIX Ga30BbIX NPOHULAEMOCTell N0 HedTu, Bofe U
rasy, AnA oLueHKn SOGEKTUBHOCT QU3NKO-XMMUYECKNX METOLOB YyBenuueHus HedTeotdaun. Qunbtpauna QniMaoB B KepHoZepatene
YCTaHOBKIN MOXET MPOM3BOANTLCA KaK BMPAMOM, TaK U B 06paTHOM HanpaBneHun.

> VI3VEPAEMBIE NAPAMETPb

— (OTHOCUTE/IbHbIE (A30BBIE MPOHILAEMOCTH [1N1A CACTEM
(OKMOKOCTb-XNOKOCTb, ©KIIKOCTH-T A3
B COOTBETCTBUN C OCT 39-235-89

— ABCOSMOTHAA N 3MOEKTUBHAA NPOHULIAEMOCTb N0 TA3Y
VOKNOKOCTBNNACTOBLIX YCNOBUAX

— (CTATOYHAAHE®TE- 1 BOOOHACHILLEHHOCTD

= KO3OONUMEHT BHITECHEHMA

—  Y]IE/IbHOE 3MEKTPUYECKOE COMPOTHBIIEHVE

— KOSOMULMEHT OTKPLITON TIOPUCTOCTV B MITACTOBBIX YCIOBIAAX

— VASMEHEHVE KO3MMYLIMEHTA OTKPBITOA TIOPUCTOCT B 3ABICIMOCTH
OT U3MEHEHWA INACTOBIX YC/I0BIN

38

> 0COBEHHOCTY
PETVCTPALIA AHHBIX MPOLIECCOB ABTOMATWYECKOE NOAIEPXKAHVE BO3MOXHOCTb KOMITEKTALLAA [LIMPOKME BO3MOXHOCTH
OUIBTPALIANA C TPADUYECKIAM BbIBOLIOM NABJEHAA OBXMA N TOPOBO0 YCTAHOBKM CHCTEMOM MOJAYAT ASA 110 100CHALLEHAHO CUCTEMAMM
PACXO/10B M/IKOV0B, MEPEMAA JABEHIAA NABJIEHNA LL1A MOLIEAPOBAHVA TPEXDA3HON [U1A PACLUMPEHNA CIEKTPA
/1 IAHHBIX 10 TEMIEPATYPE OUNBTPALIN MPOBOLIVMbIX VCCIE[LOBAHM
JlaBnenue 06xuma, MMa 1o 100
Hacoc co3naHna aaBnexus 06:xuma, L. 1
Tun Hacoca AinA CO3AaHNA faBneHNa 006xuma MHeBMOTUAPaBANYECKMIl ycunuTenb
TEXHAECKIE Pexum paboTbl Hacoca ropHOTo aBneHNs Moz AepXaHine NOCTOAHHOTO 1aBNeHNA
XAPAKTEPUCTUKN lopoBoe nasnexue, Mla 1070
Hacocbl noiaum nopoBbIX XNAKOCTEN, LUT. 2 (nA HeQTI 1 cONeBOro pacTBOpa)
Tun HacocoB AnA CO3aaHNA NOPOBOTO aBNEeHIA aBTOMATUYeCKNe, ABYXMNYHXepHble
- NIoAAePXaHNe NOCTOAHHOTO PACXOAa;
rMﬂPABﬂMqECKAH - NoAZiePXKaHIe NOCTOAHHOTO aBNEHNS;
CYICTEMA PexuMbl paboTbi NNIACTOBbIX HACOCOB - 0/AAepaHue 3a5aHHOM nponopLiy
npy ¢unbrpawnm Agyx da3 dnionaos
yepe3 obpasel kepHa o1 0 40 100%
[JlnanazoH pabouux pacxoos, MiI/MUH. 0,001-50
TouHocTb nogaepxanua sasneqna ot BIN, % 0,5
TouHoCTb NOAAEPXAHNA Pacxofia OT TeKyLLero 3HaueHus, % 0,5
06bem yununapa, mn 200
- B0oAa C MuHepanu3aueit — 2o 300 r/n
Paboune cpeapl - HedTb
[lapameTpbl 3neKTpryeckoro NuTaHKA
Hanpaxenne, B 380
Yacrora, I 50+1
BHELLHIAE MoTpebnaeman MowHOCTb, KBT He 6onee 9
TPEBOBAHIA Nusus nogaum oxatoro Bo3ayxa, Mia Aasnenue 0,5-0,7
Macca, kr 1500
[abapurbi LUX 1B (2 kamepbl), MM 1100%22001800

CIELIMANIbHbIA AHAJIM3 KEPHA



YCTAHOBKA [1/1A UCCIIE0BAHYA A30BO/ NPOHULAEMOCTH KEPHA «vK-0n/3mn (2 dAskD [

TEXHWYECKME
XAPAKTEPCTUKI
T TepMoLLKad/TepMocTabunbHblil 06bem
un + HAVMBUAYaNbHbIe HarpeBaTenu
[JlnanasoH pabounx Temnepartyp, °C o1 +25 1o +150 CUCTEMA HUﬂﬂEP)KAHV]H
KepHoziepxaTenb,
HarpeBaemble 3neMeHTbI noABoAALLMe TPyOKM, TEMIEPATYPH
pazfenuTesnbHble eMKOCTI
(OcHOBHaA NOrpeLLHOCTb U3MepeHua Temnepartypbl, He 6onee, °C +1
[Jlatuuk 1. BepxHuit npesen namepennii, Mia 1,6 CYCTEMA W3MEPEHIA
JlaTunk 2. BepxHuii npegen usmepenuii, kla 250 NADOEPEHUVASIBHOMO
MorpeluHoCTb M3Meperuii, He bonee, % +0,075/+0,5 ﬂ ABJIEHNA
Tun BU3yasbHblli/aKyCTUuecKkuit
06bem cenapatopa U3meputens, mn 200
[CKDETHOCTb, M 01 CYCTEMA U3MEPEHIA
Matepuan yacreld, KOHTaKTUpYHOLLMX C dtoMAAMN HepxaBeloLLas CTasb, candup UBbEMUB XN ﬂ,KUCTV]
MakcumanbHoe pabouee fasnetue, Mia 40
MakcumanbHas pabouas Temneparypa, °C +150 HA BleUﬂE
Tun C pa3genuTenbHbIM MopLIHEM
06bem, Mn 500-1000 mn PASHE”MTEﬂbe|E
Pabouee gaBnenne, MMa 1070
MakcumanbHas pabouas Temnepartypa, °C +150 EMKOCTH
Marepuan yacTeil, KOHTaKTUpYlOLLIX C dNioUZaMN HepixaBeroLasn cTanb
Pa6ouee gaBnenue, MMa 1070
YnpaBneHue aBTOMaTnyeckoe, casb ¢ MK PEWHHTUP
Matepuan yacteii, KOHTaKTMpYIOLUX C dnouaamm HepxaBeroLLas (tanb HPUTMBUHABHEHMH
Tn LMdpoBOIi pe3ncTMBMMETp
ANA U3MepeHna ConpoTBAEeHNA
- 1 MOLLY /b VBMEPEHMA
MorpewHoctb, % 0,05 ANEKTPOCOMNPOTUBIIEHNA
(xema u3mepeHua 4-X 3neKTpoHasA
[Nlnamerp KepHa, Mm 30 (onumoHanbHo A0 110 mm)
MakcumanbHas annHa KonoHk1 06pasLoB KepHa, MM 300
MakcumanbHoe pabouee faBneHue o6xmma, Mia 70 KEPHUHEPMATEJ_”D ﬂﬂﬂ
MakcumanbHoe pabouee nopoBoe faBnetue, Mia 70 OBbPA3LI0B KEPHA
MakcumanbHas paboyas Temnepatypa, °C +150 ﬂM AMETPOM 30 MM
Pe31cTBMETPIUYECKIIT KOHTPOMb HACbILLEHHOCTI 10 4-X 3NeKTPOAHOI Cxeme
Matepuan yacteii, KOHTaKTUPYIOLLMX C droMAAMN HepkaBeroLLasn cTanb
pacxof HacocoB, Temneparypa,
Ynpagnetie perynaTop NpoTUBOLABNEHNA
uch]) 0Bbl€ JaTunKN JaBnexus / CHCTEMA KOHTPOTIA Y
ANGOEPEHLNANbHOTO AaBNEHNS,
(60p naHHbIX pacxo% HacocoB, TepMonapbl, YMPABNERVAHA BASE TIK

cenapatop-u3meputesb,
3JIEKTpOCONpOTHUBNEHNE 06pa3ua

CMELMAIbHBIA AHAJIM3KEPHA 39



- KOMIJIEKC 060PY10BAHWUA 1A OLLEHKW NOBPEXAEHWA MNACTA TEXHONOTMYECKMMMU
XXWUAKOCTAMMN «UK-0cdM-FD»

Komnnekc «MUK-OOMN-FD» npeaHasHaueH ana onpedeneHna GUIbTPALMOHHBIX, eMKOCTHBIX U 3M1eKTPUYeCKIX (BOICTB 00pa3LoB KepHa B
MNACTOBbIX YCNOBMAX NPM CTaLMOHAPHOIA U HECTALMOHAPHON GUabTpaLMn 11 N03BOAIAET MOAENMPOBATL BO3AECTBIE TEXHONOMYECKIX XKIAKOCTeN
Ha npu3aboiiHyto 30Hy nnacta. KOHCTPYKLNA MAYHXeEPOB KepHoAepaTeNns npeaycMaTpuBaeT BO3MOXKHOCTb NPOKAUMBAHIA TEXHONMOMNYECKIX
KUAKOCTeld BAONb Topua obpasua Ansd GopMUPOBaHNA KOPKI KoNbMaTaHTa. KepHoaepxaTenb OCHALLEH HeCKObKUMM MOPTaMi N3MepeHus
AnddepeHUManbHOro aBneHus, No3BONALIMMI OLEHUBATb pacnpefieneHine faBneHus BOoab obpasta (KonoHku 06pa3uos) kepHa. Habop
BbICOKONPOM3BOANUTENbHBIX HACOCOB 06eCMeunBaeT HenpepbIBHYIO LMPKYAALMIO TEXHONOMNYeCKIX KuaKocTeil. CneynanbHble KOHTeiiHepbl AnA
TeXHONOTUYECKNX XUAKOCTEl CHabXeHbl CneLnanbHoi cucTemoli nepeMeLLnBaHIAA, NpeoTBpaLLaloLLeli oceflaHne TBepaoil dasbl pacTBOPOB B
nNacToBbIx ycnoBuaAx. Ounbpauma 6a30Boro Gnionfa MoXeT 0CYLLECTBAATLCA Kak B MPAMOM, Tak M 00paTHOM HanpaBneHuAx. [na oLeHKn
3OGEKTUBHOCT KUCNOTHBIX 06paboToK KoNbMaTUpYtoLLei KOpKIA 1 00pa3LoB KepHa 3feMeHTbl YCTaHOBKI MOTYT M3rOTaBANBATbCA U3
KICNOTOCTOMKMX XpOMHUKeneBbix cnnaBoB (Hastelloy (-276).

> VI3MEPAEMBIE MAPAMETPSI

— (DA30BbIE MPOHULIAEMOCTI TPV [1BY X(DABHO U TPALIVA
— ABCOHOTHAA V1 IB®EKTVBHAA MPOHULLAEMOCTb 10 XIAKGCTH

—  VI3MEHEHVE KO3MMULIMEHTA OTKPHITON TIOPUCTOCTH
B 3ABYCIMOCTIA OT SMEHEHIAA MTACTOBBIX YC/IOBIAA

— W3YYEHVE BJIMAHWA TEXHOMOM MYECKMX XIIKOCTEN

— JOOEKTIBHOCTH BOSAENCTBIAR ATPECGHBHbIX CPEL (KMCTIOTHBIX
W LLENOYHbIX COCTABOB) HA MPOHWLIAEMOCTb MPU3ABOIHON 30HbI TACTA

— JDOEKTVBHOCTb BOSLENCTBIAA KVCIOTHBIX COCTABOB P Y LATEHN
KOPKWKOJIbBMATAHTA

—  YIIE/IbHOE 3MEKTPUYECKCE COMPOTUBIIEHVE

» 0COBEHHOCTH

QOUNbTPALL/A BYPOBOT 0 PACTBOPA YEPES HEMPEPBIBHAA LIPKY NIALIMA 1107 BCTPOEHHbIX B KEPHOLEPXKATESb | PETUCTPALVA JAHHGIX MPOLECCOB
OBPA3LIbIKEPHA BAO/b TOPLIA OBPASLIA | OWIbTPATABYPOBOTOPACTBOPA | MOPTOB [1/1A OMPEE/IEHVA TIPOGITIEN OUIbTPALA C TPAGYECKIM BHIBOLOM

40

KEPHA 1717 06PA3OBAHNA C JHEVHBIMIA CKOPOCTAMIA MEPEMALA [IABJIEHWA N YSC PACXO[10B OJIHO0B, MEPEMALA
KOJIbMATALIMOHHOW KOPKM 11005 M/CEK. OABJEHAV U TAHHGIX 110 TEMIEPATYPE
MapameTpbl 3NeKTpUYeCKOro NUTaHuA
Hanpsxenwe, B 380
Yactora, Iy 50+1
BHELLIHVE MoTpe6nsemas MOLLHOCTb, KBT He bonee 9
TPEBOBAHWA JluHus nogauy okatoro Bo3ayxa, Mia Aasnexue 0,5-0,7
Macca, kr 1500
labaputs! LLXx[XB (2 Kamepbl), MM 110022001800

CIELIMANbHbIA AHAJIU3 KEPHA



KOMIIEKC 060PY10BAHUA 1A OLLEHKIW NOBPEXAEHWA NNACTA TEXHONOT MYECKUMMU -
XUAKOCTAMM «MUK-0I-FD»

MakcumanbHoe faBnexue 06xuma, Mla
MakcumanbHoe noposoe aasneHue, Mia

Paboune cpeabl ruapaBanyecknx cucTem

Tin matepuana yacTeii, KOHTaKTUpYHOLLIAX ¢ tUAAMH

Tun HacocoB
Pexxumbl paboTbl

ToyHocTb noaAepXKaHnA faneHus, % (0T NONHON LUKanbl)
TouHoCTb noAAepxaHunA pacxoa, % (0T TeKyLLEero 3HaueHus)
MakcumanbHoe pabouee nasnexue, Mia

JInneiinas ckopocTb GpunbTpaLmn 6ypoBoro pacTopa, M/cek.

[nametp nccneayembix 06pasLioB KepHa, MM
[inuHa KoNoHKI necneyemblx 00pasiios, MM
Tian 06pasiia kepHa

Bo3moxHoCTb NPOKaYKN XNAKOCTH

MakcumanbHoe pabouee faBneHue 06xmma, Mia
MakcumanbHoe pabouee nopoBoe AaBnenue, Mia
MakcumanbHas paboyas Temnepatypa, °C

KoHTponb HacblLeHHOCTU

Konuuectso noptoB namepenns auddepeHunanbHoro AaBneHua
Marepuan yacreii, KOHTaKTUPYHOLLNX C GOUZAMM

Tun
MakcumanbHasa pabouas Temneparypa, °C

HaFPEBaEMbIE 3JIEMEHTbI

OcHOBHa# NOTPeLLIHOCTb U3MepeHNs Temneparypbl, He Gonee, °C

Tun

06bEm , Mn

MakcumanbHoe pabouee naBnenue, Ma
MakcumanbHasa pabouas Temnepatypa, °C
Matepuan yacTeli, KOHTaKTUpYIOLUX C GoMAaMM
lepemeLunBaHue pacTBOpa

no70
no40

BOZa C MuHepanu3auueit o 300 r/n,
He(Tb (Maco, KoHAEHcaT),
6ypoBble pacTBOpbI 1 UX GUALTPaThI,
BOAHbIE PacTBOPbI KNCNOT
(NpU KMCNOTOCTONKOM MCMONHEHUN
ycranoku): HCl - go 20 %, HF - 5o 5 %

HepaBewLLas CTalb;
Hastelloy-(276 unu ananor
(B KNCNOTOCTOMKOM WUCMONHEHNMN)

[BYXNNYHXePHble, aBTOMaTi4eckne

noAaep KaHue NOCTOAHHOMO pacxoaa
NofAEPXKaHNe NOCTOAHHOTO 1aBNEHNS
0,5
0,5
40
00,5

30 (onuuoHanbHo Ao 110 mm)
10300
COCTaBHO

B NPAMOM HanpaBneHnu;

B 00paTHOM HanpaseHuy;
B0/b TOPLA KEPHa AN 06pa3oBaHus
KO/bMaTaLMOHHOI KOPKH,
MO/IENINPOBAHNE YCIIOBMA
OTNOKEHIA TBEPAbIX YaCTULL
Ha CTEeHKe CKBAMMHbI

70
40
no+150
pe3ncTUBUMETPUYECKINi
or2p07
Hastelloy

TepmoLLKad noaKaTHoN
+150

KepHozepXarenb, noasoaALe
TPyOKIA, pa3genuTenbHble eMKOCTH

+1

C pa3fenuTeNbHbIM NOPLUHEM
500/1000/1500
40

+150
HepKaBetoLyas cTanb

MarHiTHaA mellasika

TEXHAYECKME
XAPAKTEPUCTIKH

[IPABJIMHECKAA
CUCTEMA

HAGOCTOLAYA W
LIMPKY AL
bYPOBbIX PACTBOPOB

KEPHOLEPXATE b
[T KEPHA
[IMAMETPOM 30 MM

C/CTEMA
MOAOEPXKAHIA
TEMIEPATYPSI

EMKOCTIA 1A
bYPOBbIX PACTBOPOB

CMELIMANbHbI AHAJIAS KEPHA
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- KOMNAEKC 050PY10BAHUA LA BbICOKOTEMMEPATYPHbIX UCCNENOBAHUN
B KUCNOTOCTOMKOM MCMOAHEHNK «MUK-0cbN-K-320n

Komnnekc obopynosanua «MIUK-00M-K-320» npegHazHaueH ana uccnegoBaHnA GUALTPALIMOHHBIX, eMKOCTHBIX, YIPYruX U dNeKTpUYeckix
CBOIICTB HACbIMHON MOZENM B NAACTOBbIX YCNOBUAX NP CTALMOHAPHOI 1 HECTALMOHAPHOI ABYX(A3HON GuUALTPaLMI Npu U3yyeHun NpoLeccos
BbITECHEHMA BbICOKOBA3KMX HedTeil ropaveil BOAON, MapoM M XUMUYECKI arpeccuBHbiMi cpefamn. 060pyaoBaHMe KOMNIEKTYeTCA
BbICOKOTEMMEPATYPHbIM 6710KOM, BKITIOUAI0LL/M NaporeHepaTop-neperpeBateib, Tennou3onALNOHHbI KOpob 1 cucTeMy TepMOperynupoBaHia.
OunbTpauus nopoBbIx Gnionaos (HedTb, BOLA) MOXET NPON3BOAUTLCA B MPAMOM 11 06paTHOM HanpaBneHusXx.

> V3MEPAEMbIE MAPAMETPbI

— (DA30BBIE MPOHLIAEMOCTWTIPY [IBY XDASHOM — KOIODULVEHT BbITECHEHVA HEGTIA BOZIO/, MAPOM
OKUIKOCTb-XIIKOCTH) GUATbTPALIM B COOTBETCTRIM
C 00T 39-235-69 — BPEMAPACTIPOCTPAHEHVA MPO0/bHbIX
) MTIONEPEYHBIX Y5 TPA3BYKOBbIX BOMH
—  KOIOOULVEHT OTKPLITOMA TIOPUCTOCTI B MTACTOBBIX YC/IOBIAX )
) — JOEKTVBHOCTb BOMEVCTBA HA MIACT KUCTIOTHbIX
—  VIBMEHEHVE KOSODVLIVEHTA OTKPITOA TIOPYCTOCTH W LETOUHbIY COCTABGR

B 3ABVCVMOCTV OT ASMEHEHVIANACTOBBIX YC/I0BYA

» 0COBEHHOCTH
0AAEPXAHVE EIVHOM OCTIEIOBATE/bHAA 3AKAYKA | OPELLENEHVE HAYASTHHON 1 KOHTPOSIb IPOBE IEHVE VICCTEI0BAHWA
TEMEPATYPbI 1117 BOEA HEQ®TY, XO/I0HOM BOLb, OCTATOHHOM BOJOHACILLIEHHOC T TEMMEPATYPbl | CMPUMEHEHVEM KVCTIOTHBIX
MOMEMMMNACTA(03201C) | TOPAYENBOMbI M MAPA T0C/TE BbITECHEHUA HE®TI XOMOAHOA | MO BCEA [MHE | (HCL, HF, YKCYCHAA KIC/IOTA)

B 30TEPMYECKOM PEXIME BO/10M, TOPAYEV BOLL0M WM MAPOM MOEM WNLLENGYHBIX COCTABOB
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KOMMJIEKC 0BOPY/10BAHNA [LN1A BbICOKOTEMNEPATYPHbIX UCC/IEOBAHMI -
B KUCNOTOCTOMKOM MCMONHEHWM «MNK-0DNT-K-3200

MakcumanbHoe faBnexue o6xuma, Mla
MakcumanbHoe noposoe aaBnenue, Mila

Paboune cpefbl rnapaBinyecknx cuctem

Tin mMatepuana yacteii, KOHTaKTUPYIOLLNX C drtoUAIMN

Tun
TemnepaTypa (MakcumanbHoe 3Hauenne), °C

HaFDEBaEMbIe 3NIEMEHTDI

Tun
Temnepatypa (MakcumanbHoe 3Hauetne), °C
HarpeBaemble 3neMeHTbl

Tun

[llaBnenue, Mla
Temnepartypa, °C
[Togaua napa

Nlnametp, mm

JInHa HacbIMHO MoAenu, MM

lMoposoe fagneHue, Mla

TemnepaTypa (MakcumanbHoe 3Hauenne), °C

[lnametp mogenu, Mm

MakcumanbHas aiMHa Moaeni nnacta, MM
MakcumanbHoe pabouee faBneHne o6xmma, Mia
MakcumanbHoe pabouee nopoBoe aanetue, Mila
MakcumanbHas paboyaa Temnepatypa, °C
Pe3ncTBMMETPIYECKNIA KOHTPONb HACILLEHHOCTH

Marepuan yacTeii, KOHTaKTUpYHOLLWX C hiouaaMu

[TapameTpbl INEKTPUYECKOro MUTaHNA
HanpsxeHue, B

Yactora, Iy

MoTpebnaemas MOLHOCTb, KBT
Junma nogaum cxatoro Bo3ayxa, Mlla
Macca, kr

[abapuTbl LXx[IXB (2 kamepbl), MM

no70
no 40

BoJa C MuHepann3awueit 4o 300 r/n
HedTb, PacTBOpPbI KIUCNOT,
HCL-14%, HF-59%,
YKCYCHOI Knenotbl - 0,2%

HepXaBeloLLas CTaNb,
KMCNOTOCTONKMIA CNnaB
(Hastelloy C-276 wunu aHanor)

TepmoLLKad
150

KepHopep:kaTesb, NoABOAsALLME TPYOKHA,
pazfenuTenibHble eMKOCTH, cenaparop

XOMyTOBbIVI HarpeBateslb

320
HacbinHasa mofenb

NPOTOYHbIIA
40

10320
CYXOl, HaCbILLIEHHbIiA

ot 3010 100
no 1000
40
320

30
300
70
40
+150
110 4-X 3NeKTPOAHOIA CxeMe

HepXKaBeloLLad CTab
/ KNCNOTOCTONKNIA CNNaB

380
501
He 6onee 9
nasnenue 0,5-0,7
1500
110022001800

TEXHYECKVE
XAPAKTEPVCTUKH

[WOPAB/IMYECKAA
CUCTEMA

CUCTEMATIOLQEPXXAHVA
TEMIEPATYPbI 1

CYCTEMATIOLAEPXKAHKA
TEMIEPATYPbI 2

MAPOT EHEPATOP-
[EPETPEBATE/b

HACBIMHAA
N30TEPMUYECKAA
MOLEJb TTACTA

KEPHOLIEPKATEIb

BHELLHWE
TPEBOBAHIA

CMELLVIATIbHbIZ AHAJIU3 KEPHA
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- [PVBOP [NNA U3MEPEHWUA NPOHULIAEMOCTH ESVUHTETPUPOBAHHBIX HABECOK KEPHA
(MWK-HAHO-HCd»

Mpubop npefHa3HaueH AnA onpedeneHuss NPOHULAEMOCT HAHOMPOHMLAEMbIX TOPHBIX MOPOA (FMHUCTBIX U KAapOOHATHBIX CNaHLieB,
MAOTHBIX  MECYaHMKOB 1 Ap.) MO rasy MeTofoM najeHua fasnexus (metog GRI). M3mepenua npoBoaATCA Ha HaBecke [e3MHTErpUPOBAHHOMO
(¢pakumm ot 0,5 po 0,85 MM) KepHa 1 XapakTepu3yloT NPOHMLAEMOCTb MOPOBOrO MPOCTPAHCTBA MaTPULbl TOPHOA MOpoAbl. Pe3ynbratbl
3KCNEPUMEHTA, @ TaKiKe UHTEpNpeTaLnoHHble KpuBble ONpeaeneHna NPOHMLAEMOCTI COXPAHANTCA B pe3ynbTUpytoLLmMX daiinax u MoryT ObiTb
NCMob30BaHbl ANA NepeoLieHK NPOHMLAeMoCTH 6e3 MOBTOPHOTO MpoBefeHnA 3KcnepumeHTa. lpoueaypbl MOAroToBKM npubopa
npeaycMaTpuBaoT KanubpoBKy 1 NpoBepKy 060pyA0BaHNA Ha yTeuKy rasa.

> VI3VIEPAEMBIE MAPAMETPbL:
— TIPOHYLIAEMOCTb MIOTAY

» 0COBEHHOCTY
| OMPELIENEHVIE MPOHWLIAEMOCT OPASLIOB KEPHA METOZIOM BRI | TIPOCTAA 1 BbICTPAA SAMEHA OBPASLLOB | [MANASOH VISVEPEHVAOT 104 (107(1) 0 1MKLL (10°® )

[lnametp rpayn nopoLuka, Mm 0,5-0,85

Macca eguHuuHoi npobl, r. ~30
TEXHVMECKV]E [lnanazoH n3mepeHna npoHMLaemocTy ot 1A (107™0) go 1 mk[ (107 1)
XAPAKTEPUCTIIKI [JlaBnenue rasa, Ma, (PSI) 1,38 (200 PSI)

Matepuan, KoHTaKTUpYHOLLII CO Cpepoit HepXaBeloLLyas cTanb

[TpumeHaemble rasbi a30T, renui

I'Iapameprl 3NIEKTPUYECKOT0 NUTAHKA

HanpaxeHue, B 220
Yacora, Iy 50+1
BHELLIHNE MoTpebnsemas MOLHOCTb, KBT He bonee 0,5
TPEROBAHIA NuHua nogaum oxatoro Bozayxa, Mia Aasnenue 0,5-0,7
Jlnuua nopaum rasa, Mia JaBneHue 2
Macca, kr 25
labapuTbl LX[IXB, Mmm 500200300

a4 CMELIVIATTbHbII AHATI KEPHA



MPUBOP [LNA W3MEPEHNA NPOHULIAEMOCTW METO/I0M CTALIMOHAPHOW dWNbTPALIMM -

(MWK-HAHO-Cd»

Mpubop npeaHa3HaueH Ans onpefeneHna NPOHLAEMOCTY MO Fa3y YAbTPAHN3KOMPOHULAEMBbIX FOPHBIX MOPOZ (FMHICTbIX 11 KAPOOHATHBIX
CNaHLEB, MNOTHBIX MECYAHINKOB 1 AP.) Ha LMIMHAPUYECKMX 06pa3Liax METOI0M CTaLMOHAPHOIA GUNbTPALIMK B HOPMATbHBIX 1 DaPUUECKNX YCTIOBUAX.
Mpubop KomMnneKkTyeTca ABYMA KepHOAepxaTenamu Ans 06pa3wos auametpom 30 1 38,1 MM, a Takxe CMCTEMOI TepMOCTabUAN3aLIM OCHOBHBIX
auctem. M3mepeHns Npon3BoAATCA C NPUIOXEHUEM AaBNEHNA 00>KIIMa, MOZENNPYHLLEro ropHoe AaBneHue. Onpedensemas NpoHNULAEMOCTb Mo
rasy MHTErpanbHO XapaKTepu3yeT MOpOBOE W TPELMHHOE MPOCTPAHCTBO TOpHOIA mopozbl. Mpoueaypbl MOATOTOBKM mpubopa K pabote

npeaycmatpuBatoT ero KaﬂVIﬁpOBKyI/I MPOBEPKY yTEYEK ra3a.

> VSMEPAEMBIE NMAPAMETPbI

— [IPOH/LIAEMOCTb MO TASY
= [TPOHVLIAEMOCT® C MOMPABKOV K JIMHKEHBEPT A

BbICOKAA TOYHOCT
WSMEPEHIIA OBPA3LIOB

KonnuectBo KepHoaepateneii, L.
[Jlnametp 06pa3LioB KepHa, MM

[JlnnHa 06pa3LioB KepHa, MM

[JlnanazoH n3mepeHus NpoHMLAEMOCTH
[TopoBoe fasnenue, Mla

[Jlnanasou pasnenus o6xuma, Mla
Cucrema TepmocTabunmsanmm:

TOYHOCTb NOAAEPKaHIA TemnepaTypbl, °C
(Tabunu3mpoBaHHaa Temnepatypa, °C
Martepuan, KoHTaKTUpYIOLLMiA CO Cpeqoit
Tun 3arpy3ki 06pa3LoB B kKepHoaepaTenu
[TpumeHaemble rasb

[TapameTpbl aNeKTPUYECKOro NUTAHKA
HanpsxeHue, B

Yactora,

MoTpebnaemas MOLHOCTb, KBT
Jlunua nogaum cxatoro Bo3ayxa, Mlla
JInena nopaun rasa, Mia

Macca, kr

labaputbl LXx[IXB, Mmm

[POCTAA A BbICTPAA 3AMEHA

M0ALAEPXXAHVE OCTOAHHOI
TEMMEPATYPbI BO BCEM OBbEME MPUBOPA

2
30,38
20-100
1al (1078 1) go 1 mk/ (1078 1)
0.1-1.7
1-70

+0,1
30-40

HepaBetLlad CTanb

cyxoii, 6e3 cmBa macna
renni, a3ot

220
50+1
He Gonee 2
nasnenue 0,5-0,7

naBneHue 2

150
500700900

O0COBEHHOCTU &

ABTOMATWYECKOE NOIAEPKAHIE
HABJEH/A OBXIMA

TEXHAYECKIME
XAPAKTEPVCTIAKM

BHELLHWE
TPEBOBAHIA

CIELLVIATIbHbIZ AHAJIU3 KEPHA
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PEHTTEHOBCKMIA
AHAJIIAS KEPHA

PEHTTEHOBCKMA AHAJIMSKEPHA 47



- PEHTTEHOBCKMA KOMMbIOTEPHbIM TOMOrPAG KEPHA «TIHK-PKT-2250

PentreHoBcknit Tomorpad ana nonHopasmepHoro kepHa «[AK-PKT-225» npegHaszHaueH Ana KauyecTBEHHON W KONNYECTBEHHON
XapaKTepUCTUKN MNOTHOCTHBIX HEOLHOPOAHOCTeN KepHa. puMeHeHne Tomorpaduueckoro aHanusa Heo6XoAuMo, B nepeylo ouepedb, ANA
NCCNefOBaHNA TPELYNHOBATO-KaBEPHO3HOTO KepHa, Npu UCCIeLOBAHNM KOTOPOTO MeTOAbl TPafULMOHHON NeTpodU3NKN 0Ka3biBAKOTCA
Manope3ynbTaTMBHbIMM. Pe3ynbTatami ToMOrpaduueckoro CCneoBaHUA KepHa ABNAETCA KapoTa TPELLMHHON 1 KaBepHO3HOI MyCTOTHOCTH
MONHOPa3MepPHOro KepHa, OLieHKa CTeneHu CBA3HOCTW TPeLMH U KaBepH, onpedeneHue NPOCTPAHCTBEHHOI OPUEHTUPOBKN MAOCKOCTHBIX
NeMeHTOB (TPeLLyH, NNOCKOCTell HANNACTOBaHNA U T.4.), B pALE CNyyaeB BO3MOXKHA OLLeHKa MUHePabHOr0 COCTaBa NOHOPa3MEPHOTO KepHa.
Tomorpadus KepHa MCnonb3yeTca AN OLLeHKM COCTOAHMA PbIXOT0 U (NaboUTUOLIPOBAHHOTO KepHA NOC/E ero NoAbema i TpaHCMopTUPoBKi (6e3
BCKPbITUA KOHTeiiHepoB), Bblbopa MecT BblbypuBaHMA 00pa3wLoB CTaHAAPTHOO 1 YBENNYEHHOTo pa3mepa AnA BbIMOMHEHUA CMeLuanbHbIX
nccnefoBaHnii KepHa. lporpammHoe obecneyenne Tomorpada no3BonAeT BU3yann3npoBaTb BblGpaHHble MNOTHOCTHbIE HEOLHOPOAHOCTH U
BbIMONHUTb UX KaueCTBEHHbIil aHanu3. Pe3ynbratbl ToMOrpagum (TOMOrpaMMbl) COBMECTUMbI C KOMMEPUYeCKIMU NPOrpaMMHbIMU NPoAyKTaMu
aHanM3a NpPOCTPaHCTBEHHbIX AaHHbIX (Avizo 1 ap.). Hannume 3awutHoro wkada obecneunmBaet 3IPGeKTMBHYD 3aWMTy  MepcoHana ot
PEHTIEHOBCKOrO M3MyyeHus Tomorpaga 1 NMKBMAMpYeT HeobXoMMOoCTb B pa3MelLieHnin Npubopa B OTAENbHOM MoMeLLeHui. 13mepenna moryT
Npon3BOANTLCA 6e3 M3BNEUeHNA KepHa 113 KepHOMpUeMHOil Tpybbl U u30aupyroLLei TyobI.

2> VIMEPAEMBIE MAPAMETPbI

— TEOMETPUYECKVE TIAPAMETPLIMIOTHOCTHBIX ~ — OPUEHTVPOBKA IOCKOCTHbIX HEOAHOPONHOCTE —  MUHEPAJTHbIA COCTAB MOJHOPASMEPHOT 0
HEOMIHOPOHOGTEV (TOLVHA GIIOVKOB, (T1/1OCKOCTEV HATITACTOBAHVA, TPELLIAH M [IP) KEPHA (B C/IYYAE G MPOCTBIM CTPOEHUEM)
PACKPHITOCTb TPELLIMH, PASMEPb KABEPH) —  HAJWYYE HEOIHOPOHOGTEN (BbICOKOM/IOTHHIE —  YIIE/bHAA NOBEPXHOCTh TPELLIMH

—  CBOVCTBA MNOTHOCTHbIX HEOHOPOHOCTEA MUHEPATbHbIE CTAKEHVA, OTKPBITBIE —  OBBEMKABEPH/BKTIOYEHIAT

Y 3AKPHITHIE KABEPHbI, OTKPBITBIE
Y SATIEYEHHBIE TPELLIVHBD
TEXHAYECKNE
XAPAKTEPUCTUKIA
KoMMoHOBKa BepTUKanbHoe nonoxeHue

00beKTa CbeMKI
BEpPTUKaNbHOE NnepemelleHue

MexaHu3m ckaHupoBaHusA napbl UCTOYHUK-AETEKTOP,
UBU.[ME BpalLieHue 00beKTa ChbeMKiI
[IpocTpaHCcTBEHHOE pa3peLLeHme, MKM 0150
XAPAKTEPVCTVKM POCTPaCTBERHOE pasp g
MakcumanbHblii uametp 06beKkTa CbeMKm, MM 150
MakcumanbHaa AnuHa 06bekTa CbeMKu, MM 1000
HanpsaxeHue Ha TpybKke, KB 50225
. MakcumanbHas MOLHOCTb Ha aHope, BT 1800
PEHTTEHOBCKIAV P 1253
a3mep GOKyCHOro nATHa En :
ATNAPAT npu motyHocTn 900 Bt 0.4x0.4 Mmm
npu mowHocTn 1800 Br 1.0x1.0 mm
ﬂETEKTUP PaspeLueHue, MKMm 100
PEHTIEHOBCKOI 0 PaspaaocTb, 6uT 12
VI3TYYEHNS Pa3mep feTekTopa, NMKC 1280x1280
. Matepuan (TaNnb-CBUHEL,
SALUWTHbIA
MOLHOCTb 036l meHee 1.0 MK3B/4B 10 cm
LIKAD 0T NOBEPXHOCTH LuKada
[TapameTpbl 3neKTPUYECKOro NUTaHNA
Hanpsxenne, B 380
Yactora, Iy 50+1
BHELLHVE MoTpe6nAemas MOLHOCTb, KBT He Gonee 12
TPEBOBAHKA Nk nogaum coxatoro Bo3ayxa, Mia nasnenne 0,5-0,7
Macca, kr 7000
[abapuTbl LUX 1B (2 kamepbl), MM 150020002600
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PEHTTEHOBCKMA KOMMbIOTEPHbIM TOMOrPAG KEPHA «TIHK-PKT-2250 -
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- PEHTTEHOBCKMI KOMMbIOTEPHbIA TOMOTPAG KEPHA B NTACTOBbIX YC/I0BUAX (PKT-225-Mh

PeHTreHoBcKIii KoMNbloTepHbIi ToMorpad «MUK-PKT-225-M11» npegHasHaueH ans Tomorpadun 06pasLioB KepHa B MAacTOBbIX YCIOBUAX 1
UCMONb3YeTCA AA TeKyLuei OLEHKN HACbILLEHHOCT MOAeNN naacTa U AUHAMUKN GPOHTA BbITECHEHUA MpW MPOBEAEHUN GUABTPALIMOHHDIX
IKCNePUMEHTOB (BbITeCHEHUe HedTI Pa3IMUYHBbIMIN areHTaMu, OTHOCUTENbHbIE (Ga30Bble MPOHULAEMOCTU B CACTEMAX KUAKOCTb-KUAKOCTbY U
OKIAKOCTb-Ta3» U Ap.). ICTOUHNK 1 ieTeKTOp PEHTTeHOBCKOO U3yueHns BPALLAIOTCA BOKPYT 1 NepemeLLaloTca BAONb HEMOABUMKHOMO 00beKTa
CbeMKi, 0becneynBas HenpepbiBHbIA KOHTPONb MapamMeTpoB JKCnepuMeHTa. puMeHeHe TBepAOTENbHOMO AeTeKTOPa U PeHTTeHOBCKOIA TPYOKM C
MasbiM GOKYCHbIM NATHOM N03BONAET 40OUTHCA MaKCMMANbHOI pa3peLuatolLeil cnocobHOCTI CbeMKI. PeHTreHONpO3pauHblil KepHoaepXaTenb u3
KOMMO3UTHbIX MaTepuanoB o6ecneunBaeT CObM0AeHe NACTOBbIX yCNOBUIi NPpoBeAeHUA GUIbTPALIMOHHBIX IKCNepUMeHTOB. be3 KepHofepxatens
TOMOrpad MOXeT UCMoNb30BaTbCA ANA TOMOTpaduL NoNHOPa3MepHOro KepHa Ui ero 06pa3LoB B aTMOChEpHbIX YCIOBUAX.

> VI3MEPAEMBIE MAPAMETPSI

—  HACBILLIEHHOCTb OBPA3LIOB KEPHA — PACTPEMENIEHMAE TPELLIVH MO HAKTOHY
— [I0NOXKEHVE 11 ©OPMA ®POHTA BbITECHEHIA — YJIEN5HASA NOBEPXHOCTD TPELLVH

= Y1l HAKNOHATIPOC/IOEB — OBbEMKABEPH/BK THOUEHA

—  BKJI0YEHMA MIHEPANOB

I'Iapameprl 3NIEKTPUYECKOr0 NUTAHKA

HanpaxeHue, B 380
Yacrora, I 50+1
BHELLHIE MoTpe6nsiemas MOLHOCTb, KBT He bonee 15
TPEBOBAHWA NuHug nogaum oxatoro Bozayxa, MMa nasnexue 0,5-0,7
Macca, kr 10000
l[abapwTbl X [1XB (2 kamepbl), Mm 320041002600
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PEHTTEHOBCKM KOMMbIOTEPHbIA TOMOPA KEPHA B NTACTOBbIX YC/I0BUAX (PKT-225-N/ -

TEXHWYECKWE
XAPAKTEPUCTYKIA
K TOpU30HTA/IbHOE MONOXeHMe
OMMOHOBKa 06bEKTa CheMKM
BpalLaloLanca napa
NCTOYHNK-FETEKTOP ABIKETCA .
Mexauns ckakupoBan BLOMb 0CY 06BEKTA CbEMKI PEHTTEHOBCK I
[TpocTpaHcTBEHHOE pa3peLueHie, MKM 150 (ana kepHa gnameTpom 30 Mm) TOMOrPA®
Pa3spewenue no koHTpacty, % 0,5
MakcumanbHas fiMHa 06bekTa CbeMKu, MM 1000
MakcumanbHblit uameTp 06beKTa Cbemku, MM 250
Tun (MOS x-ray sensor technology
AKTUBHas 06nacTb, (M 12.8%12.8
PaspapHocTb, bit 14 ﬂETEKTOP
Pazmep nukcens, Mkm 150
MakcumanbHoe HanpaxeHue, kKB 225
MakcumanbHblit ToK, MA 30
MakcumanbHas MoLHOCTb, BT 1600
Pasmep ¢okycHoro naTHa [EC336 *: PEHTI EHOBCKIAM
npu moLLHocTy 900 Br 0.4x0.4 mm AMMAPAT
npu moLLHocti 1600 Br 1.5x1.5 Mmm
BOZA/aHTUPK3 C KOHTPONIEM
Cuctema oxnaxpenns MpOTOKa 1 TemnepaTypbl
Matepuan CTaNb-CBUHeL
meHee 1.0 MK3 B/Y B 1060 TOuke BALU.VITHbM
MowHocTb 103bl Ha pacctoAHum 10 cv
0T NMOBEPXHOCTY LKada LLIKA®D
npoBepoYHbIil 0bpasel
KoHTponb pa3peLuenus cxapamepuumm@gamepamm HABOP [TPOBEPOYHBIX
anemeHToB: 150 MKM
0BPA3LI0B (AHTOMOB)
npoBepoYHblil 06pasel AnA
KOHTDOMb KOHTDACTa MPOBEPKM KOHTPACTHOrO pa3peLLeHus: ﬂﬂH KOHTPOJTA KAYECTBA
P P CMNOLLHOI 00BEKT CO BCTaBKON TOMOTPADIN
Bapuauuu nnotHoctin 0,5 %
MakcumanbHoe faBnexue o6xuma, Ma 70
MakcumanbHoe noposoe asneHue, Mia 40
30 [VOPABJIMYECKAA
BOZla C MUHepanu3auueii — no 300 r/n,
Paboune cpesbl ruapaBANyecKIX CMCTEM HedTb, ra3 CUCTEMA
Matepuan yacTeli, KOHTaKTUpYHOLLNX C dRtoMAaMN HepXaBetoLLasn CTab, TUTaH
[Jlnametp 06pa3woB KepHa, MM 30
MakcumanbHas annHa KonoHKI 06pasLioB KepHa, MM 300 KEPHO ﬂEP)K ATENb
MakcumanbHoe pabouee faBnetue obxuma, Ma 70 ﬂﬂﬂ KEPHA
MakcumanbHoe pabouee nopooe fasnetue, Mila 40
MakcumanbHasa pabouan Temnepatypa, °C +150 ﬂMAMETPUM 30 MM

Martepuan uacteii, KOHTaKTUPYHOLLIX C GAIOMAAMM HepIxaBetLLas CTanb, TUTaH
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- MPOrPAMMHO-H3MEPUTE/bHbIA KOMMAEKC Q18 &UNbTPALIMOHHBIX 3KCMEPUMEHTOB
C PEHTTEHOBCKMM KOHTPOJIEM TEKYLLIEN HACBILLEHHOCTH «MUK-A3MN

Komnnekc «MMVK-A3W» npepHasHaueH Ana npoBeseHna GUALTPALIMOHHBIX SKCNePUMEHTOB (BbITeCHeHNA HeTh BOf0i/ra30M, onpefeneHus
OTHOCUTENbHBIX (a30BbIX MPOHMLLAEMOCTE, IPGEKTUBHOCT PUNKO-XUMUYECKIX METOZOB YBenuueHna HedTeoTaaun) CTaynoHapHbIM 1
HeCTaLMOHapHbIM MeTofaMi B NAACToBbIX YcoBuAX. OLeHKa TeKylleil HacbILeHHOCT 00pa3LioB KepHa OCYLLECTBAAETCA PEHTIEHOBCKUM
MeTO0M, IO3BONAKLLNM TaKkXKe PUKCMPOBATb AMHAMUKY GPOHTA BbITECHEHNA U HaNYNA KOHLEBbIX 3deKTOB. Komniekc MoXeT ObiTb MpUMeHeH
ANA OLeHKI NNOTHOCTHOI HeoJHOPOAHOCTH 06pa3LoB KepHa. lporpammHoe obecneyeHne MNo3BONAET MPOBOAUTL IKCMEPUMEHTbI B
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dBTOMATI4YeCKOM pexume.

> VI3MEPAEMBIE MAPAMETPbI

— (MA30BbIE MPOHVLIAEMOCTIA LL11A [IBYX- /1 TPEXDASHBIX
CMCTEM (OKINKOCTb-XKMOKOCTb-T A3 B COOTBETCTBIM

(0CT 39-235-89

— TEKYLLAA HACBILEHHOCTb OBPASLIOB KEPHA

—  IVHAMVKA OTKPbITOV MIOPUCTOCTIA TP M3MEHEHMN
TMIACTOBbIX YC/I0BIN

—  ABCOTTOTHAA U 3OMEKTUBHAA MPCHWLLAEMOCTB 110 XIOKOCTA T A3Y
—  KOSMULMEHT BHITECHEHWA HEDTV BOLOIA/T ASOM

— OTKPLITAATIOPACTOCTD B NTACTOBBIX YCIIOBIAX

TEXHYECKME
XAPAKTEPYCTIKM

[IPABJIMHECKAA
CUCTEMA

BHELLHWE
TPEBOBAHIA

PEHTTEHOBCKMIA AHATIM3 KEPHA

[JlaBnenue 06xuma, MMa
[TopoBoe pasnenue, Mla
lToaaua nopoBbIx Gpnronaos

Paboune Cpenbl rnapaBianyecknx cuctem

MapameTpbl 2NEKTPUUECKOr0 MUTAHNA
Hanpaxenue, B

Yactora,

MoTpebnaeman MOLHOCTb, KBT
JIumna nogaum cxatoro Bo3ayxa, Mla
Macca, kr

labaputs! Lx[1%B (2 Kamepbl), MM

no70
no70
B NPAMOM 1 06paTHOM HanpaBeHNAX

BOZa C MUHepanu3auueii — no 300 r/n,
HeQTb, ra3

380
50+1
He bonee 12
nasnenue 0,5-0,7
2000
110030001800



NPOrPAMMHO-W3MEPUTENbHbIA KOMNAEKC ANA dUAbTPALMOHHbIX 3KCNEPUMEHTOB -
C PEHTTEHOBCKMM KOHTPOJIEM TEKYLLIEN HACBILUEHHOCTHA «MUK-A3MN

Tun

[Jnana3oH pabouux Temnepartyp, °C
HarpeBaemble 3neMeHTb

OcHOBHa#A MOTPELIHOCTb U3MepeHIa Temneparypbl, He Gonee, °C

Tian Hacoca ropHoro AaBneHus
Pexvm paboTbl HACOCa FOPHOTO AaBIIEHNS

[nacToBble HaCOCb MOAAYN XUAKOCTEN U ra3a, LUT.

Tun nnacToBbIX HACOCOB

Pexxumbl paﬁOTbI NNnacToBbIX HaC0COB

Pacxoa, mn/muH.
06bem uununapa, mn

TouHocTb noaaepXaHna fJaBneHnA: NnacToBbIX HAC0COB
CUCTEMBI TOPHOTO iaBeHuA, % (0T nonHoi LKanbI)

TouHOCTb NMOfEPXKaHNA PAacXo/a NNACTOBbIX HACOCOB CUCTEMbI
ropHoro AaBneHus, % (0T TeKyLLero 3HaueHus)

[latuuk 1. BepxHuin npenen nsmepenuii, MlMa
[latunk 2. Bepxuuii npenen nsmepennii, kla
MorpewuHoCTb U3MepeHuil, He bonee, %

[laBnenue, Ma
Ynpasnenue
Matepuan yacTei, KOHTaKTUpYIOLMX C GNOMAAMM

Tun geTekTopa
PaspeLwenne, Mm
PeHTreHOBCKMIn UCTOYHMK, KB

[Jlnametp 06pasLo kepHa, MM

MakcumanbHas AnuHa KonoHKN 06pa3LioB KepHa, MM
MakcumanbHoe pabouee faBneHue o6xmma, Mia
MakcumanbHoe pabouee nopoBoe aaBnenue, Mia
MakcumanbHas pabouan Temneparypa, °C

Matepuan yacteli, KOHTaKTUpYIOLMX C dNtoMAAMM

YnpasneHue

(60p AaHHbBIX

TepmoLLKad/TepmocTabunbHblii
00beM + UHAMBIAYaNbHblE
HarpeBatenu

ot +25 a0 +150

KepHoeparefb, NoABoAALLe
TPYOKiA, pasgenuTenbHble eMKOCTH

+1

I'IHeBMOFVI,ElpaBJ'II/IlIECKI/IIZ yaunutenb
nogaepxaHue NoCToOAHHOIo iaBNeHnA

3 (nna Hedn,
CONeBOro pacTBOPa 1 rasa)

[ABYXNYHXePHble

- oA epXKaHue NOCTOAHHOTO pacxofa

- N0AAePXaHue NOCTOAHHOTO AaBAeHNA

- NOAAePXKaHve 3a[aHHOM NPoNopLyK

npu dunbrpauim Tpex a3 dpnionaoB

yepe3 obpazel kepHa ot 0 10 100%
0,001£50

200
0,5

0,5

1,6
250
+0,075

40

aBTOMaTnueckoe, cBA3b ¢ MK
HepXaBeloLLan CTaNb

JMHEIAHBIA/TOYEYHbIN
04
120

30
300
70
40

+150
HepXaBeloLLas CTanb

PacxoA HacocoB, Temnepatypa,
perynaTop npoTuBoAaBNEHNA,
dBTOMaTU4ecKne BEHTUIN

LM poBble AATUMKM AaBNeHNA/
ANGdepeHLmanbHoro AaBneHus,
pacxof; HacoCoB, AATUMKIA
TemnepaTypbl, pacnpefenexue
HaCbILLEHHOCTY KepHa

TEXHYECKME
XAPAKTEPYCTIKI

CUCTEMbI
[OLAEPKAHUA
TEMIEPATYPHI

XAPAKTEPYCTIKI
HACOCOB

CUCTEMbI MSMEPEHWA
[NDDEPERLINATIBHOTO
[IABJIEHWA

PEYJIATOP
[POTVBOLABIIEHA

PEHTTEHOBCK/N CKAHEP
HACBILLIEHHOCTH

PEHTT EHOMPOSPAYHbIA
KEPHOLIEPXKATE b

CMCTEMA KOHTPOJIH
WYTPABJIERVA HA BASETIK

PEHTTEHOBCKMI AHATIN3 KEPHA
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ACC/IEIOBARVA
[IPOMAHTOB
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CUCTEMA /1A 3YUEHMA NPOYHOCTN NPOMAHTHON YMAKOBKH «MWK-TTHN -

(ucTema npefHasHaueHa ana uccnefoBaHuil npouecca BbiHoca (proppant flowback) nponanToB u necko (RCP, RCS) u3 aueiikn,
mopenupytoweii TpetumHy IPT1. Cuctema no3BonAeT NPoU3BOANTL UCCNELO0BAHNA C UCMONb30BAHUEM BObI/HEGTY UK BOAOHEDTAHON IMYNbCUM.
Mpu GUKCMPOBAHHOM YCUAIAM CKATUA YNIAKOBKY 11 NOCTOSHHOI TeMNepaType U3MepAIOTCA nepenas AaBNeHna, pacxo KIAKOCTY U LWAPUHA LLENK.
KoHCTpyKumMa Aueiikn  NpedoCTaBnAeT BO3MOXKHOCTb MOAENMPOBAHNA YCIOBUIA OTKPLITOro CTBONA MM Nepdopaumn, a Takxe dddekTa
B/ABNMBAHNA NPOMAHTA B NNACTUHDI, U3TOTOBJIEHHDIE U3 KepHa. YnpaBneHue U c6op AaHHbIX OCYLLECTBAAIOTCA NPU NOMOLLM KOMMbioTepa.

> VSMEPAEMBIE MAPAMETPbI

—  OMPEESEHVE YCTOUUBOCTIA TPOMAHTHOI YMAKOBKIA TPV YBESIMYEHIV CKOPOCTH — OMPELEJIEHVE BbICOTbI YTTAKOBKM

0TOKA; YCTAHOBMEHIAE KPUTIAYECKOM CKOPOCTHA, MPY KOTOPOI YTAKOBKA PASPYLLIAETCA

TEXHYECKVE XAPAKTEPUCTUKI

Y3108 YCTAHOBKN

Pasmep, mm 133%133 (5.25"%5.25")
TonuwymHa wenn, mm 10254 (1) .
MakcumanbHoe ycunue oxatus, T 0 100 AYENKA
Temnepartypa, °C 80150
Tun YeTbIPEeXKONOHHbIN
MuHumanbHbIin fuameTp onop, Mm 63,5 .
MakcumanbHoe ycunue 0ceBoro cxatus, T 100 [VIPABJIYECKIN
Ynpasnetue aBTOMATHYECKOE MPECC
TouHocTb nopepxanma yaunna, % 0,5
Pacxos, n/MuH. 01 0.1 0 100
[JlaBnexue, MMa no4
TouHOCTb U3MepeHus co34aBaeMoro pacxoga, % +1 CVCTEMA TIOATH
TouHoCTb U3Mepenus daBnexns, % +0,25 OJHN08B
Temneparypa, °C 10 +150
[TapameTpbl 3NeKTpUUECKOro NuTaHuA
Hanpaxenue, B 380
Yactora, Iy 201 BHELLHVME
[otpednaemas MoLLHOCTb, KBT He 6onee 6

P TPEBOBAHMA
Macca, kr 1000
labaputbl LUXx[IXB, Mmm 60013001800

WICCNE[I0BAHWA POMAHTOB
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- YCTAHOBKA /1 NISMEPEHMA NPOBOIMOCTY MPOMAHTHOM NAYKM «TIMK-API RP 611

56

3HaueHNAX NopoBbIX AaBneHui 20 5.2 MIa (720 psi) n aaBnenua cxatua go 138 MMa (20000 psi).

YcraHoBka «[TUK-API RP 61» npegHa3HaueHa Ana U3yyeHus SKCNyaTaunoHHbIX XapakTepucTUK NPOMaHTHOM Mauki B Tepmobapuyeckux
YCNOBMAX, COOTBETCTBYHLLMX MAACTOBBIM UM YCTAHOBNEHHbIM HOPMATMBHOI JOoKyMeHTauueid. 060pyLoBaHNe N03BONAET OLEHUBATH
AONTOCPOYHYI0 11 OCTATOYHYI0 NPOBOAMMOCTb Mauek BCeX BUAOB PAcKMMHUBAIOLLAX HANONHUTENel (KepaMuueckux NponaHToB U KBapLieBbIX
MecKoB), BbIMONHAA B X[ 3KCNepUMEHTa HenpepbIBHbIE N3MEPEHNA YCUANIA CKaTUA NauKK, ee BbICOTbI 1 NPOHMLLAEMOCTH MO XKUAKOCTU NpK

06opydosaHue uMemoduku nposedeHus usmeperuii coomeemcmeyiomcmanoapmam: F0CTP51761-2013,1S013503-5, APIRP-61

> VIBMEPAEMBIE MAPAMETPSI

ﬂOﬂFDBPEMEHHAH MPOBOLVMOCTb PACKTMHVBAFOLLIAX — (CTATOYHAA MPOBOLIMOCTH C IMDEKTOM OANBTPALIMTENA
HATIO/IHATENEN [PITB MNACT 1A 06PA3OBAHVEM MIATIETPALIMOHHOIA KOPKY
ﬂUﬂI—DBPEMEHI:IAH [POHVLIAEMOCTb PACKMHV/BAFOLLIX —  (OCTATOYHAA MPOBOIMOCTB U MPOHULIAEMOCTb CICTEMbI
HATOJHUTENEN KWOKOCTb TP —TPOMAHT NP TIACTOBBIX YCIIOBUAX
KPATKUUPU%HAH MPOBOVMOCTb W TIPOHLAEMOCTh — COMPOTVBJIEHVAE PA3LIABIIMBAH/) (MACCOBAA LI0/1A
MPGIMAHTHOW YTTAKOBK I PASPYLEHHBIX TPAHY 1) (OMLIMOHAIHHO)
BbICOTA MPOMAHTHOW MAYKM B SABICMOCTI OT
[PUNOXEHHOI 0 LLABJIEHHA
— -
- B 900
. | O e - s

L0 d

=B - ] | a8 za '1 A

s F F

> 0COBEHHOCTY

(LWPOKIAA BbIBOP ONLAA [L11A U3YUEHUA OMOMHUATETbHBIX MAPAMETPOB (MIPOYHOCT MPOMAHTHO

YAKOBKY «LEAK-OFF», OMPEIEJIEHVE AKTOPA TYPBY JIEHTHOCTH ASOBOr 0 NOTOKA ¢BETA-FACTORY,

OCHACTKA [L/1A ONPELENEHVA COMPOTUBNEHINA PASLLABIBAHINO (CRASH-TECT?)

[TapameTpbl 3neKTpUYeCKoro NuTaHUA
Hanpsxenne, B

Yactora, Iy
BHELIHVE MoTpebnAaemas MoLLHOCTb, KBT
TPEBOBAHIA JIunmna nogaum cxatoro Bo3ayxa, Mlla
Macca, kr

[abaputbl LX< [IXB, Mmm

WICCNELIOBAHWA TPOMAHTOB

BOSMOXHOCTb [LOOCHALLEH/A YCTAHOBKI! LIOMOHUTESTbHBIM
KOMIIEKTOM AYEEK 1A TIPECCOM [L1A OOHOBPEMEHHOI 0
W3YYEHINA YETBIPEX OBPASLIOB MPOMAHTA

220
501
He 6onee 1
nasnenne 0,5-0,7
1500
1400x3200%1750



YCTAHOBKA /11 USMEPEHIA NPOBOAVMOCTY NPOMAHTHOM NAYKM «MNK-API RP 61 -

(raHpapt

Marepuan

/13mepeHue TONLMHBI yTaKoBKI

TouHOCTb M3MepeHIs TONLLYMHbI YNIaKOBKM, MKM
YCTpoiiCTBO ANA BbIpaBHMBAHKA NPONaHTa

MakcumanbHoe pabouee naBnenue, Mia
MakcumanbHasa pabouas Temnepartypa, °C
06bEm, Mn

Tun

MuHUManbHbIin fuameTp onop, Mm
MakcumanbHoe ycunue 0ceBoro oxatus, T
YnpasneHue

TouHocTb nopepxanua yaunna, %

Tun

MakcumanbHoe gasnenue, Mia
MuHUManbHbIii pacxos, Mi/MIH.
MakcumanbHblii pacxod, MiI/MUH.
06bEM unnunapa, Mn

TouHocTb nopaepxaHua gasnerus, % Bl

TouHOCTb MO AEPaHNA Pacxofia, % OT TEKYLLEro 3HaUeHus

Paboune cpegbl

Pexxumbl pabotbl

lpenBapuTenbHblii HarpeB XUAKOCTI
Harpes aueiikn

MakcumanbHas Temnepatypa,C
TouHocTb nogaepxanuna Temnepatypbl, °C

Hal'peBGEMble 3JIEMEHTbI

[lnana3oH nsmepenus, kla
TouHocTb, %

KonnuectBo émKocTeit

06bEM emKoCTH (He MeHee), NUTPOB
MakcumanbHoe faBnexue, Ma
Hanuuue cuctembl yaaneHus Kucnopoaa
Hanuuue cuctembl BakyymupoBaHua

TEXHUYECKME XAPAKTEPUCTUKM

1S0 13503-5
HepixaBeroLLan cTanb
parunk Mitutoyo ID-U1025E
25
B KOMeKTe

+150
300

YeTbIPEXKONOHHbIil
63,5
100
aBTOMaTiyecKoe
05

[BYXMNYHKEPHblil

10

0,001
100
100
0,5

05

C0neBoi pacTBop/HedTb

- N0ZiAepkaHie NOCTOAHHOTO Pacxofa;
- N0OAAepKaHIe NOCTOAHHOTO
[LaBMeHus;

- IPOrpaMMIpyeMbIe LMKJibl

C NaBHbIM U3MEHEHINEM 3a[laHHOTO
napameTpa (M3meHeHue AaBnexuns/
PacXoza Ha 3afjaHHYI0 BENMUNHY

3 OMpefieNeHHoe Bpems)

Ja
ja
150

+0,5

Aueiiki NPOBOAMMOCTH,
carypartop, noaBoaALue TpyoKi

ot 007 (0PSIao1,0PSI)
+0,045

0,5
JiF)
aa

Y3J10B YCTAHOBKN

AYEVIKA G CICTEMOM
NSMEPUTEIbHBIX LLUTAHM

CATYPATOP [11A
HACBILLIEHIA XIOKOCTY
[IAOKCHI0OM KPEMHIAR

[VOPABIYECK N
[PECC

HACOC [L71A 1O JJAYM
MOPOBOV XINIKOCTU
JIH-100

CMCTEMA HATPEBA

[IATHIAKK
IND®EPEHLNATBHOTO
[IABJIEHUA

CUCTEMA TIOLT OTOBKM
PABOHEN XMOKOCTH

WICCNE[I0BAHMA NPOMAHTOB
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- MOACUCTEMA OMPEAENEHWNA DAKTOPA TYPBYNEHTHOCTH FA30BOI0 NOTOKA ANA
YCTAHOBKM M3MEPEHIA NPOBOIMOCTY NPOMAHTHON YIAKOBKH «MTWK-API RP 611

Mogcuctema nojaun rasa npefHasHayeHa AnA onpefeneHus 3HaueHus (aktopa TypbyneHTHocT rasoBoro notoka (beta-factor) ana
nponakTa. lMoAcucTeMa no3BoNAeT 0CyLLECTBAATL NOAauy NOAFOTOBEHHOTO ra3a B AYENKY YCTaHOBKM W3MepeHIs NpOBOANUMOCTY MPONAHTHOI
ynakoski «[TK-API RP 61». MoarotoBka notoka rasa nojpasymeBaeT Mojauyy Harpetoro Cyxoro WM YBNAXKHEHHOrO rasa B AYeilky ¢

58

N3MeEpPeHNem CKOpPOCTK MOTOKa.

TEXHAYECKIE XAPAKTEPUCTIKM

Y3J10B YCTAHOBKN

MOLY b PETY TAPYEMON
MOLAYATASA

MOLY b USMEPEHWA
PACXO[ATA3A

MOLY b
MOArOTOBKUTASA

BHELLHWE
TPEBOBAHVA

WICCNEZI0BAHWA TPOMAHTOB

Pabouas cpena

Pacxop rasa, H.1/MuH.
bnok pacxozomepos, L.
[Jlanenne, MMa

Touka u3mepeHua

Pabouas cpena

bnok pacxogomepos, L.
Pacxogomep 1
Pacxogomep 2

JIuiun nogrotoBky rasa

lojaua HacbllLeHHoro rasa

logava cyxoro rasa
Temnepartypa, °C
[JlaBnenne, MMa

[TapameTpbl 3neKTPUYECKOro NUTaHNA
Hanpsxetue, B

Yactora, Iy

MoTpebnaeman MoLHOCTb, KBT
Macca, kr

Tabapurbl LUXx[IXB, mm

£10 MoZlyNiA NOArOTOBKM ra3a

asor
2
pacxoa = 1-50 H.1/MuH.
pacxog = 8—400 H.1/MuH.

2 LUIT. M10/1a4a HACbILLEHHOTO ra3a,
M0/iaua Cyxoro rasa

[1Ba TEPMOCTATMPOBAHHBIX COCYAA
CBOAI0V ANA NPOXOM/EHNS ra3a

COCY, C KepamMNyecKUMM YacTULaMiA
95
no7

380
50+1
He 6onee 6
1500
60013001800



HECTAHIAPTHOE
0b0PY10BARME

HHHHHHHHHHHHHHHHHHHHHHHHHHH



- YCTAHOBKA 718 M3YYEHWA TPAHCNOPTA NPONAHTA W KWAKOCTEM I'PIT «TTAK-FL

YcranoBka «[MNK-FL» npeHa3HaueHa AnA oLeHKu rnapaBamyeckix notepb faneHusA B Tpy6ax, a Takie 13yueHus 0cobeHHoCTeli TpaHCnopTa
nponaxTa B mogenu TpelumHbl [P, YctaHoBKa BKtouaeT 610K MOJrOTOBKM 11 3aTBOpeHNs xupkocTei [P ¢ f03upylowwmm Hacocom AnA TOUHoi
nofauu Xumnueckinx 206aBok, cmecutens xuakoctn TPM v nponaTa. Cuctema U3yueHna peonoruyeckux CBOACTB MO3BOAAET ONpeaeNaTb
HanpsxeHne CABMA, KaxyLLyloca BA3KOCTb xuakoctu TP n gpyrue napametpsl. Mpo3pauHas mogens Tpewutbl [PT1 obnagaet u3meHAaemoit
reomeTpueii (ONLMOHANbHO) 1 MO3BOAAIOLLEN BU3YaNnu3npoBaTh NPoLecC TPAHCMOPTa U OTNOXeHNA MponaHTa.

llapameTpbl 3NeKTPUYECKOro NUTaHUA

HECTAH[IAPTHOE 060PY [10BAHVE

Hanpaxenne, B 380
Yactora, Iy 50+1
MoTpebnaeman MoLHOCTb, KBT He Gonee 22
TPEBOBAHIA JluHus nojauy oxatoro Bo3yxa, Mia Aasnexue 0,5-0,7
Macca, kr 1800
[a6apuTbt LLIX /1B (2 kamepbl), Mm 1000x8000%2300



YCTAHOBKA 118 U3YYEHNA TPAHCNOPTA NPOMAHTA U XXWAKOCTEM I'PN «TIMK-FL -

061BEM EMKOCTU ANA NOAFOTOBKM InHeHoro rens PM, n
MakcumanbHas Temnepatypa Harpesa, °C
[Jlnana3oH ckopoCTy BPaLLEHNA MeLLAKIA, 06/MIH.

MakciManbHbilii pacxog, 1/MUH.
MakcumanbHoe pabouee nasnenue, Ma
Tun Hacoca

[lnckpeTHocTb Mogaum, mMa
ToyHocTb nopauu, %

[lnckpetHocTb nogaum, M
TouHocTb nogauu, %

BHyTpeHHuii gnametp, Mm (atoiimbl)
[InuHa anHum, m
[llnanasoH n3mepexns gatunka nepenaga fasnexus, Mila

BHyTpeHHuii arameTp, MM (At0iiMbl)
[inuHa nuHun, m
[llnana3oH n3mepeHus aatunka nepenana gasnexus, Mia

[JlnanasoH n3mepeHna pacxopa, Kr/MuH.
(OcHoBHas NorpeLLHoCTb U3MepeHna pacxopa, % BN
(OcHOBHaA NOrpeLLHOCTb n3MepeHIsa naoTHocTy, % BN

[lnvHa mopen TpeLyuHbl, M

Bbicota Mmogenu TpewyHbl, M

LinpuHa mogenw TpeLLHbl, MM

MakcumanbHas pabouas Temnepartypa, °C
MakcumanbHoe pabouee fasnenue, Mia

Tun patunka Temneparypbl

[lnanasoH n3mepenuna gatuuka fasnenua, Mla
[llnanasoH n3mepexns gatunka nepenaga fasnexus, Mila
(uctema Bigeo peructpauun

Matepuan

Pacxon, n/muH.
Tun

Pacxon, n/mMuH.

Tun

200
90
0-1500

50
1,6
LLIHEKOBDbIIA

0,001
0,5

0,001
0,5

15,748 (0.62)
6
0-0,25

10,992 (0.43)
6
1,6

0-60
0,25
05

2
0,2
2;4:8,10
920
0,2
TCPt100
0-1,6
0-0,25
ecTb
HepXXaBetLLasd CTanb, NoNMKapooHaT

150
MOTPYXHON, BCacbiBatoLLLAi

Pacxof HACOCOB, TEMMNEPATYPa,
JaBfeHie

LMOPOBbIE AATUNKIA IABNIEHNS,
Pacxof] HacoCoB, TEpMONapbI

TEXHIYECKME
XAPAKTEPUCTUKI

BJIOKTIOAT OTOBKI
JWHEAHOrO TENA TP

HACOC L1717 SAKAYKH
JWHEAHOrO TENA

HACOC [103/IPOBAHWA
CLLMBATESIA

HACOC [J03VPOBAHA
XUIMAYECKMX [I0BABOK

GUCTEMA ONPEZLENIEHWA
MOTEPb ABNEHIA
HA TPEHVIE B TPYBE 3/4°

CUCTEMA OPELIENEHAA
[OTEPb IABNEHIA
HA TPEHVE B TPYBE 1/2"

PACX0[JOMEP
KOPVOCA

MOLE/b
TPELMHBI TP

HACOC J1A
[POMbIBKI CUCTEMb

CUCTEMA KOHTPONAN
YMPABJIEHIAA HA BASE 1K

HECTAH[JAPTHOE 06OPY [I0BAHVE
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CUCTEMA TEHEPALIUW NIAPA «lUK-TTIn

(ncrema «MUK-MM» npegHa3HaueHa AnA NOATOTOBKN 1 C03[aHKA Napa Npu OLeHKe SOGEeKTUBHOCTU BbITECHEHNA BA3KMX U BbICOKOBASKNX
HedTell BbiCOKoTeMNepaTypHbIM NapoM. OCHOBHbIM KOMMOHEHTOM CUCTEMbI ABAAKTCA NOCELOBATENbHO Pa3MeLLeHHble HarpeBaTebHble
KOHTYpbl. OfWH MOPLUHEBOIA HACOC MOAAET C 3a/laHHbIM PAacX0AOM BOAY B HarpeBaTesibHble KOHTYpbl; BTOPOI HACcOC MpeaHa3HaueH AnA
[03UpOBaHHOr0 o6aBneHuns Bofbl B roTOBbIA Nap. TouHble [JaTyMku TemmepaTypbl 1 BbICOKOTEMMEpaTypHble JaTuMki  NO3BONAKT
KOHTPONMPOBATb MPOLIECC Napoo6pa30BaHuA Ha BCEX ero Tanax.

> 0COBEHHOCTY

BbICOKOMPOV3BOLIMTENIbHAA CUCTEMA TEHEPALM CYXOT G,

[EPETPETOrG M BJTAXHOI 0 MAPA

TEXHAYECKWE
XAPAKTEPVCTIKM

[PAB/INYECKAA
CUCTEMA

CUCTEMA
[EHEPALIMWTIAPA

BHELLHWE
TPEBOBAHIA

HECTAH[IAPTHOE 060PY [10BAHVE

BbICOKAA CTEMEHD SALLNTHI
KCTUTYATVPYIOLLIETO MEPCOHATTA

MakcumanbHoe faBneHue revepupyemoro napa, Mia
MakcumanbHas Temnepartypa revepupyemoro napa, °C
Tun HacocoB MoAAYN XUAKOCTH

Pexum paboTbl Hacoca

Pacxoa, mn/muH.

Harpes

MakcumanbHas Temnepatypa, °C

OcHoBHas MorpeLIHOCTb U3MepeHIa Temnepartypbl, °C
[Jnametp Tpy6onpoBopa, Atoiim

(uctema KOHTPONA reHepaLm napa

[apameTpbl INeKTPUYECKOro NUTaHNA
HanpaxeHue, B

Yacrora, Iy

Motpebnaemas MOLLHOCTb, KBT
Junua nogaum cxaroro Bo3ayxa, Mla
Macca, kr

[abapwTbl LX< [1XB (2 kamepbl), MM

ABTOMATW3/POBAHHOE YIPABIEHVE
W CBOP JIAHHBIX

40
360
nopLuHeBble

MoAAepXaHine NOCTOAHHOTO
[aBNeHNa, NofAepaHue
MOCTOAHHOIO PacxoAa

0,01-200

COCTaBHbIE IMHEiIHbIE HarpeBaTen
360
+1
1/8-1/4
Temneparypa, jaBneHue

380
50+1
He 6onee 12
nasnenue 0,5-0,7
300
100015001800



HACOCH
CEPWAW «lHy
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- JIAGOPATOPHBIE MTYHXEPHbIE HACOCbI GEPWN «JTH»

64

JlabopaTtopHble NyHXepHble HacoCbl cepuy «/TH» NpeHa3HaueHbl ANA CO3/AAHNA HeNPePbIBHOTO MOTOKA XXUAKOCTY 663 MynbCcaLuii faBNeHNs.
MpuHLMN paboTbl NAYHXKEPHOTO HAacOCa OCHOBAH HA BbITECHEHUIN XMAKOCTY U3 MONOCTA LMANHAPA 33 CYET NepemMeLLeHa NOABUKHOTO LUTOKA
(nnyHxepa) U3 KpaitHero HIKHEro MoNoKeHUA B KpailHee BepxHee. Hacoc coCTOUT 13 ABYX HE3aBUCMMbIX LANMHAPOB ANA CO3LAHNA JaBeHNS,
CHaOXEHHbIX aBTOMATUYECKUMM KnanaHamn AnA obecneyeHnsa nnaBHOTO MepeksioueHna ¢ OAHOTO LMAMHAPA Ha Apyroil. [leTann Hacoca,
KOHTaKTUPYOLLME CKUAKOCTbH, U3TOTOBIIEHbI U3 KOPPO3MOHHOCTONKYX MaTepuanoB (HepxaBetoLLas CTaNlb, TUTaH). Bce Hacocbl U3roTaBnMBakTCA B
TepMOCTOKOM UCNONHEHNI ANA paboTbl npy TemnepaTypax cpeabl 40 150 °C. Hacoc ynpaBnseTca CNOMOLLbHO CBHCOPHOT0 3KpaHa, PACNONOXEHHOTO
Ha nuueBoil naHenn. KoHTponnep Hacoca MOXeT ObiTb COBANHEH C MEPCOHANbHBIM KOMMbIOTEPOM AJS YNIPABAEHUS HACOCOM MOCPEACTBOM
MPOrpaMMHOro obecneyeHus, NoCTaBaAEMOro COBMECTHO € HacocoM. MporpaMmHoe 06ecneyeHue Hacoca No3BONAET paboTaTb Kak B CMapeHHOM,
TaK 11 B Pa3/IbHOM pexxMax paboTbl LUNMHAPOB: Kax Ablii LUNMHAP HACOCA MOXET paboTaTb B (BOEM HE3ABUCUMOM PeXUME.

»»» O0CHOBHBIE PEXIMbI PABOTBI HACOCA

ABTOMATUYECKOE NMOLAEPXKAHIE
MOCTOAHHOr O IABJIEHIR

ABTOMATUYECKOE NOLAEPXKAHIE IOCTOAHHOIO
PACXG[A C TOYHbIM MOCHETOM NPOKAYAHHOT 0 OBLEMA.
BO3MOXXHOCTb TOYHON [I03VIPOBKY XIIKOCTEN

ABTOMATIYECKIV PEXIAM MO LEPXAHAR MIPOTVBOLABNEHVA:
MOLAEPXAHVE LABIIEHWA Y TEM OTBOPA XNIKOCTY

PO PAMMVPYEMBIE LIAKTTbl C TM71ABHBIM ASMEHEHIEM
SAZJAHHOT G APAMETPA: VBMEHEHWE [JABJIEHVA/PACXOLA
HA 3ALLAHHYH0 BESIMH/HY 3A OPELIENEHHOE BPEMA

YMIPABTIEHIE YCTPOVCTBOM B PYYHOM PEXVIME

TEXHAYECKIME
XAPAKTEPUCTIAKM

BapMaHTbI NCNONHEHNA

MakcumanbHoe pasnenue, Mila

MuHUManbHbIil pacxog, MA/MIH.

MakcumanbHblii pacxod, Mi/MUH.

PaspeLueHue nogaum obbema, Hi

06BEM LunuHgpa, Mn

TouHoCTb NoAAepaHuA pacxoaa, % OT TeKyLLEero 3HaueHua
ToyHoCTb NOAAepKaHuA faBnenud, % ot BN

Mogenb

Macca, kr

[abaputbi LLX[IXB, Mm
BHELLIHVE Hanpsxenue, B
TPEBOBAHUA Yacroa, Iy

MoTpebnsemas MoLHOCTb, KBT

JInHua nogaum oxatoro B03AyXa, Mna

HACOCHI CEPU «JTH»

JIH-100

[BYXMYHXEPHbIil

10
0,001
100
32
100
05
05

JIH-100
60
410460900
220
50+1
He 6onee 0,6
nasnenue 0,5-0,7

JIH-400

[BYXMYHXEPHBIiA

40
0,0001
25
8,2
30
05
05

JIH-400
60
410460900
220
50+1
He 6onee 0,6
nasnenue 0,5-0,7

JIH-700

[BYXMYHXEPHbIiA

70
0,0001
15
52
20
05
05

JIH-700
60
410x460%900
220
50+1
He 6onee 0,6
nasnenue 0,5-0,7



JIH-400-200

OfIHOMMTYHXePHbliA/
[ABYXMYHXKEPHbIN

40
0,001
50
48
200
05
05

JIH-400-200
110
5305101500
220
50+1
He bonee 0,6
nasnenue 0,5-0,7

JIH-700-100

OfHOMTYHXePHbliA/
FBYXMYHXKEPHbIN

70
0,001
25
23,2
100
05
05

JIH-700-100
110
5305101500
220
50+1
He bonee 0,6
nasnenue 0,5-0,7

JIH-1400-30

OfIHOMTYH>XePHbliA/
[ABYXMYHXKEPHbIN

140
0,001
100
8,2
50
0,5
0,5

JTH-1400-50
110
5305101500
220
50+1
He 6onee 0,6
nasnexue 0,5-0,7

JIH-400-1000

OHOMNYHXePHbIIi

40
0,1
500
100
1050
0,5
0,5

JTH-400-1000
300
9009002000
220
50+1
He bonee 0,6
nasnenue 0,5-0,7

BapuaHTbl ncnonHexma

MakcumanbHoe pasneue, Mila
MuHUManbHbIiA pacxos, Mi/MIH.

MakcmanbHblii pacxod, MiI/MUH.

Pa3speLueHue nogaum obbema, Hn
06bem uunungpa, mn

TEXHYECKME

XAPAKTEPVCTUKM

ToyHoCTb NOAAEPXKAHMA pacxoa, % OT TEKYLLEro 3HaueHusA

ToyHocTb NofAepkanuA fasnenua, % ot BN

BHELLHWE
TPEBOBAHIA

HACOCHI CEPUI «JTH»

JIAGOPATOPHBIE MTYHXEPHbIE HACOCbI GEPVN «JIH» -
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HACOCHI
CEPWW «NH-T»

HHHHHHHHHHHHHHHHHHHHHH



JIAbOPATOPHBIE NMOPLUHEBbIE HACOCbI CEPUW «/H-M» -

JlabopatopHble nopiuHeBble Hacocbl cepuin «/IH-M» npeaHasHaueHbl ANA CO34AHNA HEMPEPbIBHOTO MOTOKA XUAKOCTU Ge3 mynbcauii
JaBneHus. puHLUMn paboTbl NOPLIHEBOTO HACOCA OCHOBAH Ha BbITECHEHINM UAKOCTU 13 MONOCTY LIMANHAPA 33 CYET NepeMeLLIeHNA NOABUKHOTO
NOPLUHSA U3 KPAlHEro HUKHEro MoNoXeHus B KpailHee BepxHee. [aHHblii BapUaHT UCMONHEHUA TAPABAMYECKOI YaCTU HAcoca Mo3BonseT
1CNONb30BaTb €ro N1 HENOCPEACTBEHHO M0AUY MOPOBbIX (ION0B 1 ArPECCUBHbIX Cpef 083 UCNOMb30BaHNA JONONHUTENbHbIX Pa3aeNATeNbHbIX
eMKOCTeil (MopLUHeBbIX KOHTeliHepOB). Hacoc cocTonT 13 BYX He3aBUCUMbIX LWNMHAPOB /1A C03[aHINA ABNEHNS, CHAOKEHHbIX aBTOMATUUECKIMI
KnanaHamin ans o6ecneyeHins NNABHOTO NepeknioueHs ¢ OQHOTO LMAMHAPA Ha Apyroid. [leTanu Hacoca, KOHTAKTUPYILWKME C KUAKOCTbIO,
U3rOTOBJIEHbI 113 KOPPO3UOHHOCTOIKMX MaTePUaNoB (HepXaBeloLLas CTalb, TUTaH). Bce HacoCbl M3roTaBNMBAOTCA B TEPMOCTONKOM UCNONHEHIM ANA
paboTbl npu Temnepartypax cpeabl 40 150 °C. Hacoc ynpaBnaeTca cnomoLLbIo CeHCOPHOT0 3KPaHa, PacnonoXeHHOro Ha NuLeBoi naHenu. Kontponnep
HaCcoca MOXeT ObiTb COEAMHEH C MEPCOHANIbHBIM KOMMbIOTEPOM ANA YNPaBNeHUs HACOCOM MOCPeACTBOM MPOrpaMMHOr0 obecneyenus,
NOCTaBAAEMOro COBMECTHO C HacoCoM. [porpaMmHoe o6ecneyeHie Hacoca No3BoseT paboTaTb Kak B CNAPEHHOM, Tak U B pa3fenbHOM pexumax
PaboThbl LMANHAPOB: Kaxblil LMANHAD HAC0Ca MOXKET PaboTaTb B (BOEM HE3aBUCUMOM PeXMME.

OCHOBHBIE PEXWMbI PABOTbI HACOCAG

ABTOMATWYECKOE NMOLLLEPXKAHNE
MOCTOAHHOr O ABNIEHIAA

ABTOMATWYECKOE MO/ EPXAHE NOCTORRHOI 0
PACXOLA C TOUYHbIM MOLICHETOM MPOKAYAHHOT 0 OBbEMA.
BO3MOXHOCTb TOYHOM 03IAPOBKM XIAIKOCTEN

ABTOMATUECKI PEXVIM NOLLEPXAHIAR MIPOTVBOLAB/IEHI:
MOJEPXAHE LLABTIEHIAR MY TEM OTBOPA XIIKOCTH

MPOrPAMMUPYEMIE LIAKTTb! C MNTABHbIM M3MEHEHVEM
SAAHHOT 0 TAPAMETPA: USMEHEHVE [IABNEHUA/PACXOIA
HA 3AZLAHHYH0 BEIA4VHY 3A OPELENEHHOE BPEMA

YIPABTEHVE YCTPOVCTBOM B PYYHOM PEXVME

3
TR

TP e |
ey B

Immmememg

=iy

Eal W
=

JIR-M-210-520  JIH-M1-620-260

Bapuakol ucnontetn prt e i vt

MakcumanbHoe fasnenne, Mla 21 52

MuHUManbHbIiA pacxog, MA/MiH. 0,0001 0,0001

MakcumanbHblil pacxo, Mi/MuH. 100 50 TEXHUYECKIE
Paspewwenune nogaun obbema, Hn 32 8,2 XAPAKTEPUCTUKIA
06bEm LuAnHApa, MA 520 260

ToyHoCTb NOAAEPXKaHMA pacxoda, % OT TeKYLLEro 3HaueHuA 0,5 0,5

ToyHocTb NofAepaHuA fasnenua, % ot Bl 0,15 0,15

[TapameTpbl 3NeKTPMYECKOro NUTaHNA, MOAENb JIH1-M1-210-520 /JIH1-11-520-260

HanpaxeHue, B 220

Yactora, 50+1

MoTpe6nsiemas MOLHOCTb, KBT He Gornee 0,6 BHELLIHVE
Nukma nogaun oxatoro Boyxa, MMa Aasnexue 0,5-0,7 TPEBOBAHNA
Macca, kr 65

labaputs! LX< /1B (2 Kamepbl), MM 310%520%1320

HACOCHI CEPU «JTH-M 67
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[POr PAMMHO-WI3MEPUTE bHbIA KOMNAEKC AANA ONPEAENEHNA -
BA3KOCTY rA30B I XMOKOCTEM «MWK-T EOBMC-700n

KanunnapHbiii Buckosumetp «[UK-TEOBIC-700» npegHasHaueH Ana U3MepeHUA BA3KOCTM ra3oB W XKIUKOCTel B MAACTOBbIX YCIOBUAX B
NHTEpBane o1 0,1 mMa-c po 10 000 mMa-c B cootBetcTBUM ¢ [OCT 7163-84. Bbiumcnenne BA3KoCT! Gnionaa Npou3BOAUTCA peLleHrem
ypaBHeHus XareHa-[lya3eiinA B COOTBETCTBUI C YCTAHOBAEHHbIMI 3HAUEHNAMN Nepenaja AaBneHsa 11 pacxoda Npu TeYEHNU Yepe3 OfUH U3 Tpex
KanuniApoB W3BeCTHOI reomeTpun. lMogaya npobbl uepes Kanuanap OCyLLEeCTBAACTCA NOPLUHEBbIM HACOCOM, 0becneunBaroLLM HeobX0ANMYI0
TOYHOCTb JaBNeHIA 1 pacxoda. EMKOCTI M KanunnAapbl HaXoAATCA B TepMOCTaTUpyemMom o6beme.

» VMEPAEMBIE NAPAMETPbI
— BASKOCTb (JIOMIIA B NACTOBbIX YC/IOBIAX

Tun KanuinApHbli

MakcumanbHoe pabouee aaBnenue, Mila 70

MakcumanbHas pabouad Temneparypa, °C 150

TouHocTb noaepxanuna Temnepatypbl, °C +1

MuumanbHoe 3HaueHne onpeaensemoii Baskoctu, Ma- ¢ 0,1

MakcumanbHoe 3HaueHue onpezensemoit Baskocti, MIa- ¢ 10000

MuHUManbHbIiA pacxos, Ma/MiH. 0,001 TEXHAECKIE
MakcumanbHblii pacxog, Mi/MuH. 25 XAPAKTEPUCTUKI
PaspeLueHue nogaun obbema, Hn 23,8

06bEM LunuHApa, Mn 100

TouHocTb NoAAepanna pacxoaa, % OT TeKyLyero 3HaueHns 0,5

TouHocTb NofAepaHuA fasnenua, % ot BN 0,5

[pumeHAeMble MaTepuanbl HepXaBeloLyas cTanb

[TapameTpbl 3neKTPUYECKOro MUTaHNA

HanpsaxeHwe, B 220

Yacrora, Iy 50+1

MoTpebnaemas MOLHOCTb, KBT He Gonee 5 BHELLHVE
JuHuA nogaum oxatoro Boayxa, MMa pasnene 0,5-0,7 TPEBOBAHIA
Macca, kr 1000

labapuTbl LLXx[IXB (2 kamepbl), MM 800% 14001600
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I VCTAHOBKA PUT MCCITEZLOBAHM NIPOB MAACTOBBIX chJIHOMAI0B «TIMK-PUTH

YcraHoBka «[K-PVT» npegHasHaueHa AnA wccnefoBaHmii $pa3oBoro noBefeHs MAacToblx GNIOMAOB B YCIOBUAX OT MAACTOBbIX [0
HOpManbHbIX. (MCTeMa BKITI0YAeT AYeliky BbICOKOrO AaBNEHMA C NPO3PauHbIM OKHOM U NOABIKHBIM NOPLUHEM ANA TOUHOTO 3MepeHua obbema 1
[aBNeHnA MNacToBoiA (Meck 11 NONHOI BU3yanu3auum ucciegyemoii npobol. Onpesenexne rpaHuupl pasgena ¢as ¢ oueHkoin ux 06bemoB
BbIMOMIHAETCA C MOMOLLbH ONTUKO-LMPOBOIA NOACUCTEMbI C BUAeOKaMepoil. MarHUTHaA MeLuanka MOBbILAET CKOPOCTb M IPPEKTMBHOCTD
nepemeLUnBaHuA.

Uccnedosanus evinonxaomea e coomsemcmeuu ¢0CT 153-39.2-048-2003.

» 0COBEHHOCTH
| BESPTYTHAA | ABTOMATV3/POBAHHOE YIMPABJIEH/E BU3YAJIbHOE OMPELENEHVE TPAHALG! | VICCNELOBAHVE HEOT AT A30BOM 0
CMCTEMA N CBOP [IAHHBIX PA3LIENA GA3 KOHLEHCATA
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YCTAHOBKA PUT CC/TEQOBAHWI NPOB NAACTOBbIX BAHONI0B (TIMK-PVTH -

> VI3MEPAEMBIE MAPAMETPbI

[ABNEH/E HACBILLEH/A HEDTIATASOM
KOIOOULMEHT CXUMAEMOCTU HEDT

MJI0THOCTb HEGTW TPV TINACTOBOM [JABJIEHWN
WTEMIEPATYPE

[/I0THOCTb HE®TI HA PASHBIX CTYMEHAX
[VOOEPEHLIMASIEHOTO EMAS/POBAHNA
OBbEMHbIZ KO3MMIALMEHT HE TV TIPATINACTOBOM
LABJTEHAA M TEMNEPATYPE

OBbEMHbIA KOMMULMEHT HEDTY HA PABHbIX
CTYNEHAX DVMOEPEHLIMASIBHONO [IEMASPOBAHNMA

MakcumanbHoe pabouee nasnetue, Mla
MakcumanbHas pabouas Temneparypa, °C

06bEM npobibl C M30MPYIOLLMM MOPLIHEM, MA
06bEm npobibl 6€3 n30nMpyHLLEro NOPLLHA, M1
Pa3mep cMoTpoBOro 0kHa, MM

Matepuan y3noB, KOHTaKTUpYHLLUX C Gaiongom
Cuctema ot6opa npob

BpawyeHue aueiikn

YacToTa BpalueHua MeLLanku, 06/MuH.

BaskocTb xuakoctv ana pabotbl metwanku, cf npu 25°C
Tun cucTembl KOHTPONA YPOBHA

Pa3peLueHue cucTeMbl KOHTPONA YPOBHA, MM (M)

Tun

Pexxumbl paboTbl

[Jlnanazon pabounx remneparyp, °C

(OcHoBHaA norpeLLHOCTb U3MepeHIa Temnepatypbl, He bonee, °C
[lnckpetHocTb ycTanoBKu Temnepatypbl, °C

HarpeBaeMble 3N1EMEHTDI

NHankauua
Matepuan

[apameTpbl INEKTPUYECKOro NUTaHNA
HanpaxeHue, B

Yactora, Iy

MoTpebnaemas MOLHOCTb, KBT
Jlunua nogaum cxatoro Bo3ayxa, Mlla
Macca, kr

[abapwTbl LX< [1XB (2 kamepbl), MM

BASKOCTb HEWTWTIPU TTACTOBOM [LABJIEHVA M TEMTIEPATYPE
BA3KOCTb HEDTIAHA PASHBIX CTYNEHAX INDMEPEHLIATBHOTO
LETAS/POBAHIA

['A30COLEPXAH/E HEDTVTIPUATITACTOBOM [JABJEHAV A TEMIMEPATYPE
['A30COLEPXAH/E HEDTVHA PASHBIX CTYMEHAX JVMOEPEHLIAABHOTG
LETA3/POBAHIAA

WCCNELLOBAHMA A3OBOI 0 NOBEAEHIAA TA30BBIX KOHEHCATOB
MPATITACTOBBIX YCSI0BIAX

[PUTOTOBJIEHVE PEKOMBIHINPOBAHHBIX PGB

TEXH/YECKVE
XAPAKTEPUCTUKI

70

200
130 (Hble 06beMbl — Mo 3anpocy)
152 (uHble 06beMbl — N0 3anpocy)

16595 CHCTEMA
HepXaBetoLLas cranb
CHU3y v ceepxy PVT-aueiikn ﬂOﬂﬂEP)KAHMH
360° TEMMEPATYPbI
300- 2500
10100

onTyeckas (BugeoHabnoaeHe)
0,005 (0,015)

TepMOLLKad, MHANBMAYAbHbIE
HarpeBatenu

HaFPEB/OXﬂa)KZI,EHVIe

ot +5 a0 +200
+1

+0,1 AYEMKA PVT

Aueiika PVT, noggogAwme TpyoKm,
pazpenuTenbHble eMKOCTU

Temneparypa, iaBneHue B Aueiike
HepXaBewLlada C(Tanb

380
501

He 6onee 7 BHELLHVE

nasnenue 0,5-0,7 TPEBUBAHMH
1000
105020001800
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- YCTAHOBKA PVT UCC/IEZIOBAHNI NPOB NNACTOBbIX ch/IHONI0B «MUK-PVT-LIGHT»

YcranoBka PVT nccnegoBanmii npo6 nnactoBbix ¢ntounos «MUK-PVT-light» npegHasHaueHa ana uccneoBaHuii (pasoBoro noBefeHus
MNacToBbIX GI0NZ0B B YCNOBUAX OT MAACTOBbIX 40 HOPManbHbIX. OCHOBHbIM 31eMEHTOM CUCTEMbI ABAAITCA HACOCbI, YCTAHOBEHHbIE B
TepmoLLKady n obecneunBatLLme LMpKYNALMI Npobbl dnionaa no 3amMKHYTOMY KOHTYpY. KOHTYp BKNOYAeT NOTHOMEP BbICOKOTO aBNeHus U
TemnepaTypbl, KAMUANAP ANA 3MepeHNsA BA3KOCTH, a TaKKe BbICOKOTOYHbI AaTylk nepenaja AaBieHnA. B cocTaB yCTaHOBKM BXOAWT rasomeTp
C PYYHbIM ynpaBneHnem.
Uccnedosanus evinonnaomea e coomsemcemeuu ¢0CT 153-39.2-048-2003.

> VI3MEPAEMBIE MAPAMETPbI

72

[ABNEHVE HACBILLIEH/A HEDTIA TASOM
KO3WOULIMEHT CXAMAEMOCTUHEDTH

[VI0THOCTb HEGTH MNP MNACTOBOM [LABJIEHM
WTEMIEPATYPE

M/I0THOCTb HE@TINHA PASHBIX CTYEHAX
[NOMEPEHLIMATIEHOT O [EM ASVPOBAHIA

OBBEMHbI KO3MMULIMEHT HETH MPU MITACTOBOM
[ABTEHAA I TEMIEPATYPE

OBbEMHbI KOIMMULMEHT HEDTI HA PA3HBIX
CTYMEHAX IM®OEPEHLIMATBHOT O [EMASVPOBAH/A

WICCNELIOBAHVE M008B

BASKOCTb HEOTWTIP MNACTOBOM LLABEHIA M TEMIEPATYPE

BASKOCTH HE®TIHA PASHBIX CTYTEHAX IAMMEPEHLIMATIEHOO
LETASVPOBAHIA

['A30COLEPXKAHVE HEDTUTPA NNACTOBOM [JABNEHAM I TEMTIEPATYPE

['A30COLEPXKAHVE HEDTIA HA PASHBIX CTYMEHAX IMMOEPEHLIANBHOMO
[ErAS/POBAHAA

VICCIIEIOBARA A30BOr 0 MOBEEHNA TASOBbIX KOHAEHCATOB
MPATINACTOBLIX YCTIOBUAX




YCTAHOBKA PVT CC/EZIOBAHUI NPOB NNIACTOBBIX /IHOML0B TTUK-PVT-LIGHT -

OCOBEHHOCTI &

| GESPTYTHAACVCTEMA | ABTOMATM3MPOBAHHOE YPABJIEHME Y CBOP IAHHBIX | VCCIIEOBAHIE HEDTIA U TA30BOO KOHAEHCATA

Tun Hacoca PVT

MakcumanbHoe pabouee nasnetue, Mia

06bEm nnyHxepa Hacocos PVT, mn

MakcumanbHas pabouas Temnepartypa, °C

Tun Hacoca AnA npokauku Hetu

MakcumanbHoe pabouee faBnetue, Mia

06bEm NnyHKepa Hacoca NPoKauKku, M

113mepeHue BA3KoCTH

MakcumanbHas pabouan Temnepatypa nnotHomepa, °C

Tun

Pexxumbl paboTbl

[Nlnanazon pabouux remnepartyp, °C

(OcHoBHaA norpeLLHOCTb N3MepeHIa TemnepaTypbl, He bonee, °C
[JlnckpeTHocTb ycTaHoBKM Temnepatypbl, °C

HarpeBaemble anemeHTbI

Matepuan

Tun ynpasnexus

KonnuectBo mepHbIX LnANHAPOB

061uit 06bEM U3MepUTeNA rasa, Mn

PaspeLuenue no obbemy, M

Pabouee faBnexne

Matepuan setaneii, KOHTaKTUpYloLMX C pabounmu cpesammu

[TapameTpbl INeKTPUYECKOro MATaHNA
Hanpsxenne, B

Yactora, Iy

MoTpebnaemas MoLHOCTb, KBT
JIunmna nogaum cxatoro Bo3ayxa, Mlla
Macca, kr

[abapuTbl WX [IXB (2 kamepbl), MM

NopLLHeBoN
21 (onumoHanbHo 52)
500 (onyuoHanbHo 260)
200
ABYXMTYHXePHbIi
21 (onumoHanbHo 52)
500 (onyuoHanbHo 260)
[Ba KOHTYpa
200

TepMoLLIKad, UHAMBUAYaNbHblE
HarpeBateny

Harpes/oxnaxaeHne
o1 +5 a0 +200
+1
+0,1

Hacocbl PVT, nogBoaALme Tpy6kn,
NNOTHOMEP, KOHTYPbI U3MepeHUs
BA3KOCTU

HepXaBerLlan CTajib

pyyHoit
2
3000
0,2
aTmocdepHoe
HepixaBetoLas cTanb, ctekno, PEEK

380
50+1
He 6onee 7
nasnenue 0,5-0,7
1000
105025001800

TEXHYECKVE
XAPAKTEPVCTIKH

[WIPAB/IMYECKAA
CACTEMA

CACTEMA
[10LAEPKARNA
TEMIEPATYPHI

CUCTEMA
W3MEPEHNA OBbEMA
Bbl[IE/MBLUET OCH
[ASA

BHELLHWE
TPEBOBAHVA
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I Pvs0P 114 ONPEAENEHNA OBLEMA FA3A WMK-T ASOMETP

[a30meTp NpefHa3HaueH A onpeaeneHna obbema cBo60AHOrO rasa npy aTMochepHbIX yCnoBUAX. B KOHCTPYKLMK ra3oMeTpa Conb3yloTca
[Be (TeKNAHHble NOPLUHEBble MepHble Kamepbl, UMeloLLye ApaBANYeckylo 06BA3KY 1 CcucTeMy M3MepeHUs MonoXeHUs nopLuHeil. Kamep
umetot 06bEMbI 2000 1 1000 MA. PyyHble KpaHbl ra30MeTpa 0CYLLECTBAAIOT NepektoyeHme nogaun unm cbpoca rasa B oaHy u3 kamep. meetca
BO3MOMHOCTb MMAPABANYECKOT0 CORANHEHUA Kamep ANA UCMONb30BaHNA X CYMMapHOro 06béma. [1na TouHoro n3mepeHuna nonoxeHusa nopLIHa
NCMONb3YIOTCA AAaTUMKI NIMHENHbIX NepeMeLLeHui, Ha nepefHeli NaHenu npeaycMoTpeH HAWKATOP MONoXeHUA nopLuHeli. [a30MeTp ocHaLLEH
CUCTeMOI U3MepeHna TemnepaTypbl rasa. llporpaMmHoe obecneveHne  pacunTbiBaeT 00beM rasa B HOPMaibHbIX YCNOBUAX C YYETOM
Temneparypbl.

> VI3VEPAEMBIE NAPAMETPI:

— OBbEM CBOBOHOI0 T A3A B HOPMATIbHbIX YC/IOBUAX
— TEMIEPATYPATA3A

» 0COBEHHOCTK

[IBE VI3VIEPUTE JIbHBIE KAMEPSI TIO3BO/IAKOT MCTO/Ib30BATD | LIMcbPOROM CBOP W PACYET | VICCTIELOBAHNA TOYHBIE QATUMKY TIMHEHbIX MEPEMELLIEHI
TPV PABOUYX O5BEMA: 1000 CM?, 2 000 CM?, 3 000 CM? VSMEPEHHBIX [IAHHbIX CEPOCOLEPXALLAXTAS0B | 1719 TOYHOrO OMPEENIEHNA OBbEMA

Pexum paboTbl pyuHoll

061uit 06bem razometpa, 1 3
TEXHNYECKIE 061bEW n3meputenbHoii kKamepsbi |, 1 1

06bEMm n3meputenbHoii kamepbl I, n 2
XAPAKTEPMCTMKM Paspewenue no obbemy, Mn 0,35

Pabouee naBnenue aTMochepHoe

[llnanazon pabounx Temnepartyp, °C 0T KOMHATHO Temnepatypbl Ao +40

Marepuan aeTaneii, KOHTaKTUpYHOLLMX C pabounmu cpesamn HepXaBetoLLas CTab, CTEKNO

[TapameTpbl 3neKTPUYeCKOro NUTaHUA

Hanpsxenwe, B 220
BHELLIHIE Yacrora, My 5041
TPEEOBAHVS Motpebnaemas MOLLHOCTb, KBT He 6onee 0,5

Macca, kr 50

[abapuTbl LX]IXB (2 kamepbl), MM 650%3501200
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ABTOMATWYECKWI NPYBOP [ANA ONPEQENEHNA OGbEMA FA3A «HK-T A3OMETP» -

Astomatinuecknii rasometp «[1K-fa3omeTp» npeaHa3HaueH Ans onpeneneHns o6bema BblAENAILIETOCA ra3a BaTMOCHEPHBIX YCIOBUAX.
[a3 MOCTYNaeT B MepHbIA LMAMHAP, CHAOKEHHDIA NOABUKHBIM MOPLIHEM C 3NEKTPONPUBOAOM. [laBeHne B LMAMHAPE aBTOMAaTUYECKi
nopaepxmBaetca pasHbiM 0,1 MMa; npu ero npeBbILLEHUN NOPLIEHb ABTOMATUYECKI NepeaBUrAeTCs, yBENNUMBAA 3aHUMAEMbIIi Ta30M 00beM.
MNepenBukeHe NOPLUHA OTCNEXINBAETCA NMHEIAHBIM IATYNKOM, NMOKA3aHWA KOTOPOro NpeobpasyloTca B 3HaueHne 06bema MoCTynuBLUETO Ta3a.
[a30MeTp CHabMeH cucTeMoil TepMocTabunusaLun.
11

| S

> VIBVIEPAEMbIE NMAPAMETPL:

— (0BbEM CBOBOHOMOMA3A
B HOPMAJTbHBIX YCIIOBIAX ¥
— TEMIEPATYPATA3A 4
- 2 : r‘ & y
0COBEHHOCTY &
ABTOMATH3IAPOBAHHOE TEPMOCTABWA3ALIAABO CUCTEMA NEPEMELLIVBARIA WCCIIEIOBAHUE HEDTU
YIPABJEHVE 11 CBOP DAHHbIX BPEMA U3MEPEHI ['A30BOr 0 KOHOEHCATA
TEXHYECKNE
XAPAKTEPVCTUKIA
Pexum paboTbl aBTOMaTHYeCKNiA
061w1ii 06bem razomeTpa, 1 10
MakcumanbHblii pacxog rasa, n/yac 40
PaspeLuenme no o6bemy, cm? 0,253 [ASOMETP
Pabouee naBneHue atMocepHoe
[llnanasoH paboumx Temnepartyp, °C 0T KOMHaTHOI TemnepaTtypbl 40 +40
Marepuan feTaneii, KOHTaKTUpYHLLMX C pabounmu cpeamu HepXaBeoLLas cTab
Tun TepMOCTaTUpyeMblil 06bem CYCTEMA
[Jlnanazon pabounx remneparyp, °C 0T KOMHaTHOI TemnepaTtypbl 2o +40°C
(OcHOBHaA NorpeLLHoCTb U3MepeHna Temnepartypbl, He 6onee, °C +1 [OLAEPKAHIAA
[JlnckpetHoCTb ycTanoBKu Temnepatypbl, °C +0,1 TEMNEPATYPH
lapameTpbl 3neKTpUYeCKoro NUTaHuA
HanpaxeHwe, B 220
Yacrora, iy 501 BHELLHWE
MoTpe6naemas MOLLHOCTb, KBT He bonee 1,5 TPEBOBAHNA
Macca, kr 200
[abapuTbl LXIXB (2 kamepbl), MM 55070031450
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YCTAHOBKA 111 PEKOMBWHALIW NPOB NNACTOBbIX dJIONA0B «MUK-PM (a)

YcranoBka «[MNK-PM» npegHa3HaueHa Ana pekoMOnHaLmMI YCTbeBbIX (CenapupoBaHHbIX) Npob He(Teii/BOAbI U YTNeBOAOPOAHbIX Fa30B ANA
npoBefeHns fanbHeiiwmx PVT nccnegoBanuii unn GuabTpaLmMoHHbIX dKCnepuMeHToB. OCHOBHBIM 3NIEMEHTOM YCTaHOBKY ABAAETCA NOpLUHeBas
€MKOCTb BbICOKOTO JlaBNeHMA (Aueilka peKoMOUHaLMu), B KOTOPYIO C MOMOLLbIO MAYHXEPHOro Hacoca nepeBoAATcA Tpebyemble (06bluHO B
COOTBETCTBUM € pabounm ra3oBbiM (akTopom) o6bembl Griongos. PacueT HeobXoANUMbIX 06BEMOB (a3 OCYLLECTBAALTCA C UCMONb30BAHMEM
NporpaMMHOro obecneyeHna ycTaHoBKY. MexaHn3Mm KauaHusa Aueiiku pekomOuHaLmMn 1 JONONHUTeNbHAA MarHUTHaA Meluanka obecneunBarot
3QdeKTUBHYIO peKOMOUHALMIO.

» 0COBEHHOCTY

YCTOMYMBOCTb K YT JIEBOZIOPOIHBIM TASAM | BU3YAMSALIMA
C COOEPXXAHVEM CEPOBOLIOPOLIA 11020 % PABQYEN MPOBb

ABTDMATI{]SMPOBAHHbIV] MEXAHASM | ABTOMATIASYPOBAHHbIA TIPOLIECC 3ATPY3KH MPOB
KAYAHIA EMKOCTI PEKOMBIHALLAM | G PACYETOM TOYHbIX SHAYEHMIA SAKAYAHHBIX OBEMOB

TEXHAYECKVIE
XAPAKTEPUCTUKI

MakcumanbHoe pabouee nasnenue, MMa 100
CUCTEMA Tun Hacoca MAYHXEPHbIiA

Pacxon, mn/muH. 0,001-50,000
MOLAEPKAHNA A

TouHoCTb NoAAepXaHIA pacxoda, % OT TeKyLLEero 3HaueHua 0,5
ﬂAB”EHMH MorpewHocTb u3mepenua fasneqna, % ot BN 0,01

Tun C pa3genuTeNbHbIM NopLUHEM

06bem, mn 2000
EMKOCTb MakcumanbHoe pabouee nasnenue, Ma 100

MakcumanbHas pabouad Temnepartypa, °C +200
PEKOMBMHAHMM Marepuan yacteit, KOHTaKTUPYHOLLIAX C GRIONZOM HepXXaBeroLLasa CTalb, TUTaH

OcobeHHocTy cucTema BuaeoduKcaLmn npobb

Yron noBopoTa MexaHu3ma kauaHusa eMKocTi 270
CACTEMA Tun mewwanku MarHuTHas
MEPEMELLBAHIA JlononHuTtenbHas Meluanka wap

[TapameTpbl nNeKTPUYECKOro NUTaHNA

Hanpaxenue, B 380

Yactora, 50+1
BHELLHIAE MoTpebnaemas MoLHOCTb, KBT He 6onee 9
TPEBOBAHIA JIuHus nogauy oxkatoro Bo3zyxa, Mia Aasnenue 0,5-0,7

Macca, kr 500

[abaputbl LUX[I1XB (2 kamepbl), MM 800% 14001600
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YCTAHOBKA /19 PEKOMBUHALINA NPOB NNACTOBBIX d/IHOUA0B «MUK-PMy -

YctaHoBka «MK-PMl» npegHasHaueHa pekomOUHaLMM YCTbeBbIX (cenapupoBaHHbIX) NPob HeQTeii/BOAbI U YrNeBOAOPOAHbIX Ta30B ANA
npoBefeHA AanbHeliwux PVT nccnenoBanmil unn GuabTpaLoHHbIX SKCNepuMeHToB. OCHOBHBIM 91eMeHTOM YCTaHOBKM ABAETCA MOpLUHeBas
eMKOCTb BbICOKOTO [laBNeHuA (Auelika pekombuHaLmuu), B KOTopyto nepeBoaATcA Tpebyemble 06beMbl GnionaoB. 3arpykaemble 06bembl npod
He(T! 1 ra3a TOYHO GUKCUPYIOTCA B MPOrpaMMHOM obecneyeHnn ycTaHoBKM. Oniongbl B AYeiike pekomMOUHALMI COBMECTHO NepemeLLMBaIoTCA ¢
MOMOLLbI MeXaHK3Ma KauaHus, Auelika HarpeBaeTca o Tpebyemoli Temnepatypbl

0COBEHHOCTH &
YCTOMUMBOCTb K M'ﬂHWMAﬂbelE ABTOMAT/I3VPOBAHHBIA MPOLIECC MEXAHVBM KAYAHMA MOLBVXKHBIA LLAP AN1A
YITIEBO10POAHBIM I ASAM MEPTBbIE O6bEMbI 3ATPY3KU P0G C PACYETOM TOUHBIX | EMKOCTW PEKOMBUHALIAM | 3cbadEKTUBHOI 0 NEPEMELLIMBAHIA
C COOEPXXAHVEM CUCTEMBI SHAYEHMI 3AKAYAHHBIX OBBEMOB MPOBDI MPUTITACTOBOM [ ABJIEHIN
CEPOBOMIOPOAA 11020 % /I TEMIEPATYPE
TEXH/YECKVE
XAPAKTEPACTVIKIA
Tun C pa3aenuTeNnbHbIM MOpLUHEM
061bEM, Mn 1000 (apyrue o6bembl N0 3anpocy) }
MakcumanbHoe pabouee naBnenue, Mia no70 HYENKA
MakcumanbHas paboyas Temnepatypa, °C +150 PEKOMBVH AUMM
Martepuan yacteii, KOHTaKTUPYHOLLIX C GNOUZOM HepXxaBerLLasn CTanb
(1cTema nepemelLnBaHme Npo6 (B0OOOAHONAZAIOLLMIA Wap
Tun WHAVMBUAYaNbHbIA Harpes
MakcumanbHas pabouad Temnepatypa, °C +150 m Egﬁgﬂﬂé
HarpeBaemble 3neMeHTbl Aueiika pekomuHaLw, ﬂﬂ
noAKiouaemble Npo6ooTOOPHIKM TEMIEPATYPH
TouHoCTb NoAAePXaHIA TemnepaTypbl, He 6onee, °C +0,1
[TapameTpbl INeKTPUYECKOr0 MATaHNA
Hanpsxenne, B 380
Yactora, 50+1
MoTpebnaemas MOLHOCTb, KBT He Gonee 9 BHELLHVE
JIuHus nogauy okatoro Bo3zyxa, Mia Aasnenue 0,5-0,7 TPEBOBAHIA
Macca, kr 500
[abaputbl WX [IXB, Mmm 80014001600
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BU3YANbHAA AYENKA Bbicokoro AABNEHIA [

Bu3yanbHas Aueiika BbICOKOrO JaBNeHuUA NpeHa3HaueHa and obecneyeHins BOIMOXKHOCTU NPAMOT0 HabnifeHUa B NpoXoAAlLeM (BeTe
TeueHuA GniouaoB B GUNLTPALMOHHBIX JKCNepuMeHTax. fAueiika fJoMKHa 0becneunBaTb NNACTOBbIE YCIOBUA TeueHUa GionfoB.
BusyanbHas Aueilka npeactaBnAeT co60ii KOPMyC, OCHALLEHHbI [JBYMA NPO3PauHbIMM BCTaBKaMit ANA NPOXOX[eHWUA NpAMOro CBeTa U
MeloLLMii NPSMOI KaHan AnA HabnlofieHns notoka dnionzos. MnoLaab ceveHns Kanana 25 Mm’.
Bu3yanbHaa Auelika OCHaLLEHa MCTOUHUKOM HaNpaBNEHHOTO (BeTa, PaboTaloLum Npy NNACcToBbIX TeMnepaTypax.

Pabouee fasnexne, MMa 40/70

Pabouaa Temneparypa, °C 10 +150 TEXHUYECKIE
JlnvHa obnactin HabmoeHus 3a NOTOKOM, MM 50

Mnowwasb ceyeHs KaHana, Mm> 25 KAPAKTEPACTIKA
Martepuanbl, KoHTaKTUpytoLLMe ¢ drouaamn HepXxaBetoLLas CTalb, TUTaH

Becwzpenua, kr 1
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I KEPHOZIEPXATENH NIOT PY)XHOIO TUNA

KepHozepkatenu norpyHoro Tuna npefHa3HaueHbl AnA UCMoNb30BaHNA B YCTaHOBKAX UCCe0BaHNA QUILTPALMOHHO-EMKOCTHBIX CBOMCTB
06pa3LoB KepHa B NNacToBbIX ycnoBuAx. KepHopepxatens npeAcTaBAAeT coboil cOCYA, BbINONMHEHHbIN N0 TUNY LWMAMHAPUYECKOI EMKOCTH C
TopLeBbIMI 3aryLUKamiA (raiikamu). BHyTpu Kopnyca KepHopep»aTens HaxoAATCA NyHXepbl, GNaHLbl 1 Pe3nHOBAA MaHXeTa AnA pa3meLLeHns
KepHa. [TnyHxepbl 1 naHLbl IMEloT BXOAHbIE 1 BbIXOAHbIE MOPTbI ANA N0Aauu NOPOBbIX (JIIOMA0B, MOPTHI CO3AHNA AABNEHUA 00XKMM, A TaKxKe
NOPTbI ANA pa3MeLLEHNA JaTYNKOB KOHTPONA TEMNEPaTypbl 1 pe3epBHble MOPTbI AA 06ecneyeHna 3anonHeHa 1 ocyLIeHnA 06bEMA 06KIMa.
[inA paboTbl ¢ KepHoZepXaTeNeM B KOMMNEKT NOCTABKI MOXET BXOAUTD CMeLuanbHblil LTaTue. (MeHa 06pa3Lia B KepHOAepXaTene NpoUCXOANT ¢
YaCTUYHBIM CNIUBOM TUAPABAMYECKON XUAKOCTA 06xMMa. KepHopepxaTenu MOryT KOMMAEKTOBATbCA OTAENbHOI CUCTEMOIT  Harpesa,
BKIIOYAIOLLIE/ XOMYTOBbIE HarpeBaTeNu, TepMOAaTUNKIA, CUCTEMY U3MEPEHUA U KOHTPONIA TeMnepaTypbl ¢ noakmtoueHnem K K.

» 0COBEHHOCTH

PASIINYHbIE BAPVAHTBI KOHCTPYKLIAN TTNTYHXXEPOB KEPHOLAEPXKATENA: MO AKOUEHIE HECKOIIbKIAX | BO3MOXHOCTb MPOBE/IEHIA BbICOKOTEMMEPATYPHOE
JWVHAATIOAYA G008 Y OT/EMbHbIX MAHIAV VIBMEPEHIA ABNEHWA; KOHCTPYKLMA ANANONAY | M3MEPEHWAY3C YCTAHOBIIEHHbIX | VCTOHEHVE KEPHOLEPXKATESIA
N OWIbTPALIAA BYPOBOr0 PACTBOPA, B TOM WACTE BI0/Ib TOPLA OBPASLLA; BKEPHOMEPXKATEJE OBPASLIOB | ([10+320°C)

KVC/I0TOCTOVKOE VCTIOMHEHVE

[NnameTp nccnesyembix 06pasios, MM 012510110

[JlnuHa nceneayembix 06pasLos, MM 1o 1600

[NlaBnenue o6xuma obpasua, Mia 100 (MHble 3HaueHMA No 3anpocy)

[TopoBoe fasnenua, Mla no70

MakcumanbHas pabouas Temneparypa, °C 0 +320 (cTangapTHoe ucnonHenme +150)
TEXHVHECKIE (xema n3mepeHus 3neKTpuYecKoro CoNpoTBEHNA 2-X
XAPAKTEPUCTUKI Maxera Viton

HepXaBetoLlan (Tanb/TUTaH

Matepuan yacTeii KepHoAEPXaTeNa KOHTAKTUPYIOLLUX C Gtoua0M L )
p pHOAED pylowux ¢ pnioup /xucnotocToitkuii cnnas (Hastelloy)/Viton

Tunbl npucoeanHeHnii NPT/Autoclave/HIP

rOpU30HTaNbHO/BEPTUKANbHO

Paboune nonoxenus /nop Npon3BObHBIM YroM

BO/Ja C MuHepanu3auueii 1o 300 r/n
HeQTb
ras
pactBopbl kincnot, HCL-14%, HF-5%,
YKCycHoit Kuenotbl — 0,2%
dunbTpaTbl 6ypoBbIX pacTBOPOB

Paboune cpeapl
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KEPHOLEPXATENM wcyXoron THNA cXaccners) [

KepHozepxaTenu cyxoro Tuna UM KepHojepxatenn Xaccnepa npefHasHaueHbl A4 UCNONb30BaHMA B YCTaHOBKaX WCCIefOBaHNA
$UNLTPaLIMOHHO-eMKOCTHBIX CBOICTB 00pa3Li0B KepHa B MNACTOBbIX YCI0BUAX. LiunuHpapnyeckmit obpasel; KepHa yCTaHaBANBAETCA B MaHXETY,
KOTOpas pacnonoXeHa B Kopryce KepHofepxatens. MpocTPaHCTBO Mexzy KOPNYCOM U MaHXeToil 3an0NHARTCA TMAPABAUYECKON XUAKOCTbIO.
[llaBneHue, co3gaBaemoe B KOpryce KepHoAepxaTena nepeaérca uepes MaHxeTy, co3aaBas paguanbHoe o6xatne obpasua kepHa. Oceoe Cxatue
(03[1eTCA C MOMOLLbI0 FMAPOAOMKpaTa. Pabouas nnowlazb rmapoAoMKpaTa paBHa nioLasm ceueHna obpasLa KepHa, 3To N03BONAET 034aBaTb
paBHOMepHoe BCecTopoHHee (TpexocHoe) okatve. (MeHa obpasua B KepHofepkatene MpoMcXofuT 6e3 CnvBa ruapaBanyeckoi KuaKocti
00xKuUMa. KepHogiepxxatenu 0CHALLATCA CMeLManbHbLIMI - MYHXepamu, Yepe3 KoTopble NPOMCXOAWT CO3AaHKe MOPOBOro AaBneHus B 06pasLax,
noJaya 1 GuabTpaLma noposbIix GnouaoB. KepHodepKaTenu MOryT KOMNIEKTOBaTbCA OTAENbHON CUCTEMOI HarpeBa, BKIIOYaloLLEl XOMYyTOBble
HarpeBateny, TepPMOAATUNKM, CUCTEMY U3MEPEHUA 1 KOHTPOAA TemnepaTypbl ¢ nogkntoyeHnem K MK.

0COBEHHOCTN K

BOSMOXHOCTb YCTAHOBKI HECKOJIbKIX MOPTOB I3VIEPEHWA IABJEHIA
BLL0/b BCEW KOJIOHK 0BPA3LIOB KEPHA (ChEM MEPENALLOB [IABNEHMA
C BOKOBOYA TOBEPXHOCTY LIIMHAPYYECKIAX OBPA3LIOB)

BbICOKOTEMMEPATYPHOE MCTOHEHNE
KEPHOLEPXKATENIA (10 +320 C)

BOSMOXHOCTb MPOBEAEHIAA ASMEPEHMN
Y3C YCTAHOB/EHHBIX B KEPHOLEPXKATESIE
OBPASLIOB 10 4-X 37EKTPOIHOM CXEME

PASIMYHBIE BAPVAHTBIKOHCTPYKLIWA TINTYH)KEPOB KEPHOLEPXKATENA:

TOAK TKOUEHE HECKO/TbKWIX JIAHWA TIOLAYA COFOII0B U OTJIENbHbIX MHUA USMEPEHIAR [ABIIEHIF;
[TYHXEPbI [L/1A ASMEPEHIA SNEKTPYECKON O COMPOTMBIIEHNA OBPA3LIOB;

KOHCTPYKUMA A TIOLAYW! M Wb TPALLAR BYPOBOI 0 PACTBOPA, B TOM WACTE BA0/b TOPLLA OBPASLIA;
BCTPOEHHbIE JATHVKY TIPOXOXK IEHAA Y NIbTPA3BYKOBbIX BOMH; KIAC/IOTOCTOKGE WCTIO/HEHVE

[Jnametp nccnesyembix 06pasLos, Mm 0T25710110

[nuHa nccnegyemblx 06pasLios, Mm 101000

[NlaBnexue o6xmma obpasua, Mia 100 (MHble 3HaueHua no 3anpocy)

MopoBoe fagnenns, Mla no70

MakcumanbHas pabouas Temnepatypa, °C [0 +320 (cTaHgapTHoe ucnonHewue +150)

(xema U3MepEHNA INEKTPUUECKOro CoNpoTUBAEHIA 2-X/4-x 3neKTpoHas TEXHAYECKIE
Matxeta Viton XAPAKTEPUCTUKI

HepaBeroLLan CTaNb/TUTaH

Matepuan yacteil KepHOAEPXKATENA KOHTAKTUPYIOLLMX ¢ htouaom P .
P pHoAEp pylowwx c gniows /kucnotocToitkuit cnnas (Hastelloy)/Viton

Tunbl npucoeanHeHNii NPT/Autoclave/HIP
Pa6 FOPU30HTaNbHO/BEPTUKaNbHO
abOUME NONOAKEHUA /N NPOU3BONbHBIM YTTIOM

BOZa C MiHepanu3avyeli 2o 300 r/n
He(Tb
ra3
pactBopbl Kucnot, HCL-14%, HF-5%,
YKCYCcHoil Kncnotbl — 0,2%
dunbTpaTbl 6ypoBbIX pacTBOPOB

Paboune cpeppl
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82

KEPHOQEPXXATE/IU PEHTTEHONPO3PAYHBIE

PeHTreHonpo3pauHble KepHoAepXaTenn NpesHa3HaueHbl AnA NpUMeHeHIA B PEHTIEHOBCKIX CKaHepaX U KOMMbHTEPHbIX ToMorpadax ans
nccnenoBaHna GUAbTPaLMOHHO-eMKOCTHBIX (BOICTB 06pa3LioB KepHa B MNACcTOBbIX YCN0BUAX. KOHCTPYKTUBHO peHTreHonpo3payHble
KepHoZepaTeni MOryT BbIMyckaTbCA «cyxoro» (Xaccnepa) v norpy»<Horo Tuna. KoHCTpyKuua kepHofepxatena obecneunsaet 3-x oceBoe Cxatue
KepHa 00XUMHbIM iaBNeH1eM. B 3aBMCAMOCTI OT TUMA KOHCTPYKLMI CMeHa 06pa3Lia B KepHoZepKaTene NpoucXoLuT 6e3 CvBa uim ¢ YacTuYHbIM
CIMBOM rMAPABINYECKON XUAKOCTU 06xuMa. KepHodepaTenu 0CHaLLatTCA CeLnanbHbIMM MTYHKePamiA, Yepe3 KOTOpble NPONCXOAMT C03/jaHue
nopoBoro AaBnexna B obpasuax, nogaua v ¢punbtpauna noposbix Gniongos. KepHosepxaTenn MoryT KOMANEKTOBaTbCA OTAENbHOI CUCTEMOi
Harpesa, BKJIOYAlOLeil NEeHTOUHble 11 XOMYTOBble HarpeBaTesiu, TePMOAATUNKM, CUCTEMY U3MEPEHUA UM KOHTPONA Temnepatypbl ¢

noaknouennem K MK.

> 0COBEHHOCTH

PASTINYHBIE BAPUAHTBI KOHCTPYKLIA TTYHXKEPOB KEPHOIEPXKATENA: NOJKMHOYEHIE HECKOJTBKIAX
JWHAA TIOD AU/ DTIFOM0B W OTAENbHBIX SMHAA USMEPEHVA ABNEHAA; BCTPOEHHBIE JATHMKA

MPOXOXEHAA Y SIbTPASBYKOBbIX BOJIH; KCOTOCTOMKOE UCTIOMHEHIE.

TEXHYECKME
XAPAKTEPVCTUKM

KOMMOHEHTbI

[Jlnametp nccneflyemblx 06pasLios, Mm
[lnuHa nccnegyembix 06pasLos, Mm
[JlaBnenune o6xuma obpasua, Mla
loposoe fagnexus, Mla

MakcumanbHas pabouas Temnepatypa, °C

(xema N3MEpPEHNA INEKTPUYECKOro ConpoTuBNeHNA

ManxeTta

Matepuan uacteii KepHogepxaress KOHTaKTUPYHOLLUX C (HoUAOM

Tunbl npucoeauHeHmiA

Paboune nonoxenns

Paboune cpebl

KOMIMOUTHBIA KOPNYC KEPHOEPXATENA OBECTIEUMBAET
PEHTIEHOMPO3PAYUHbIE CBOVCTBA, 1PV BOSMOXHOCTH
CO3LIAHVA BLICOKWX MTACTOBIX [IABJIEHUI VI TEMMEPATYP

ot 2510 110
1o 1000

1080

no70

+150
2-X/4-X 3neKTpoAHas

Viton

Hep:KaBetoLLas CTanb/TUTaH
/kucnotocToitkmit cnnas (Hastelloy)/Viton

NPT/Autoclave/HIP

FOPU30HTaNbHO/BEPTUKANbHO
/o NPOU3BOAbHbIM YoM

BOZJa C MuHepanu3auueit 1o 300 r/n
HeTb
ras
pactBopbl kucnot, HCL-14%, HF-5%,
yKCycHoit kucnotbl — 0,2%



KNANAH ABTOMATUYECKHWH (C NHEBMOYMPAB/EHWEM) BbICOKOr0 IABJIEHKA

KnanaH aBTomaTiueckuit ¢ NHeBMOynpaBneHneM NpeHa3HaueH AnA FKCMNyaTali B kauecTse 3anopHOro YCTPOIACTBA AUCTAHLIMOHHOTO
yNpaBfeHna NOToKaMK XUAKIX UK ra3000pasHblx cpef Ha TpybonpoBoaax. KnanaHbl npuMeHAIOTCA ANA opraHu3avyuin 6e3umMnybCcHOro NoToka
XKIAKOCTIA B 1aBOPATOPHBIX HACOCAX, MOTYT NPUMEHATLCA AN1A aBTOMATU3ALMM IKCNEPUMEHTOB HA NabopaTopHOM 060pYA0BaHMN. 3aNOPHBIM
7IEMEHTOM B KnanaHe ABMAETCA UMa. 3aKpbiTie/0TKPbITIE KNanaHa NponcxoAuT Npiu noJaye AaBJeHMsA CKaToro BO3AYXa B pabouyto nonoctb,
cpabatbiBaHue nponcxogut Mexee yem 3a 0,1 cekyHpbl. [ind ynpaBneHua noTOKOM CKaToro Bo3jyxa WUCMOMb3YIOTCA JOMONHUTENbHbIE
ynpasnAwLLAe INeKTPOMArHUTHble KnanaHbl. KnanaHbl NHeBMaTUyeckine UMEKT KOHCTPYKLMIO C NOCTOAHHbIM 061BeMOM, B  KOTOPOii
BHYTPEHHMUIT 06BEM XKMAKOCTM HE U3MEHACTCANIPU OTKPBITIAW/3aKpbITAW. l0CTYNHbI BEPCUIA ABYXXOZOBBIX U TPEXXOZO0BbIX MOZeNeil KnanaHos.

OCOBEHHOCTI &

PABOYEE [IABNEHVE [10 140 MNA PABOYAA TEMEPATYPA 10250 °C | MATEPVAM YACTEN KOHCTATIPYIOLLIAX CO CPE/ION: VITON, HEPXXABEIOLLIAA CTA/Tb,
KVCNIOTOCTOVKIAV CTNAB (HASTELLOY C276), MATEPWAN SATIOPHOM T JTbl ~ PEEK

TEXHAYECKIME
XAPAKTEPVCTUKI
MakcumanbHaa [abapuTHble
!\é\akcmmaanoe pabouas y } pasmepbl
aboyee faBneHne, Temnepatypa, aTepuan vyacten * ,
Mogenb Tun P Ml|l'|a °C ! ] KOHTaKTVIp)P}OLI.lI/IX €0 cpegioit TUn nprcoeauHeHna (ﬂmaMﬂ,\ﬁM‘uﬂ”Ha)
[E0/1393.01  2-x x0m0BoiA 70(10 000 PSI) 150 0,11  HepxxaBeloLlad CTab/KNCIOTOCTONKMIA CNyiaB 1/8 ENPT 60%*74
TE0N393.02  3-xxomoBoit = 70 (10000 PSI) 150 0,31 | HepxaBeloLlaa CTanb/KNCIOTOCTONKMIA CNlaB 1/8 ENPT 60%128
TEON 146.21  2-xxopmoBoii 140 (20 000 PSI) 150 0,22  HepxaBelolLas CTanb/KUCnoTocToikui cinas | LF4 (HIP) (7/16-20UNF) 60*82
TEON 146.22 = 3-xxomoBoit 140 (20 000 PSI) 150 0,62  HepaBelowas cTanb/kucnotoctoitkuid cnnas - LF4 (HIP) (7/16-20UNF) 60%142
[EON523.01  2-x xonoBoii 40 (6 000 PSI) 250 0,11 HepaBeloLLas CTanb/KUCNOTOCTONKIIA CnaB 3/8-24UNF 60*74
E0N523.02 = 3-x xopoBoiA 40 (6 000 PSI) 250 0,31 | HepaBeloLLas CTanb/KUCNOTOCTONKIIA CNaB 3/8-24UNF 60*133
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- KOHTEMHEPbI BECMOPLUHEBBIE LA MPOB XMOKOCTW/TA3A

KoHTeliHepbl 6ecnopLuHeBble NpefHa3HaueHbl ANA TPAHCMOPTUPOBKM U XpaHeH!A Npob HedTi 1 ra3a. KoHTeiiHep becnopLuHeBOi MOXeT ObITb
YKOMM/EKTOBAH UrofIbYaTbIMi KpaHaMu, YCTaHOBIEHHBIMY € 0601X KOHLIOB KOHTeliHepa, KOTopble CHabxKeHbl ANA 3aLuTbl 0T NOBPEXAEHNIA Npy
TPAHCNOPTUPOBKE 3aLLUTHLIMI Ayramu. KoHTeiiHep 6ecnopLIHEBO MOXeET KOMNIeKTOBaTbCA GyTAPOM AAA TPAHCMOPTUPOBKIA. KoHTeliHepbl
becnopLLHeBble MOTYT ObITb U3rOTOBNEHbI 113 KOPPO3UOHHO-CTOMKON cTanu (12X18H10T unu aHanor) unm KUCNOTOCTOIKOTO HuKeneBoro cnaga (C-
276 HASTELLOY wnu aHanor). KoHTeiiHepbl 6ecnopLuHeBble paccunTaHbl Ha Temnepatypy ao 150°C.

Konmeiinepol 6ecnopuinessie o6ecneyernol EAICN RU JJ-RU.A/135.B.03244 dexknapayueli o coomeemcmauu.

> 0COBEHHOCTHA

YCTOMYBOCTD BE30MACHOCTb MPY 3KCMTY ATALIMN MUH/MAToHbIA KOHTEVHEPb! C MHbIMM APAMETPAMM (OBBEM, PABQYEE

K ArPECCMBHBIM CPELIAM JI TPAHCTOPTIPOBKE (MEPTRbIV» OBbEM TIABJIEHVE, TEMNEPATYPA, TN COEMHEHNA) T10 SATPOCY

TEXHWYECKWE

XAPAKTEPACTYIKIA

06bem, [JlaBneue, o Macca, = OnuHa, [Juamertp, Tun

Mopenb v M t°C o MM MM Marepuan oenUHeHNs
Kb25.200 200 25 150 4,0 239 64 Hep)xaBeloLyas cTab / KUCNOTOCTOMKIAN CnaB 1/8" ENPT
Kb40.500 500 40 150 18,0 382 120 Hep)xaBeloLwyas cTaib / KUCNOTOCTOMKIN CnaB 1/8" ENPT
Kb40.700 700 40 150 20,0 453 120 HepxxaBeloLwyas cTasb / KUCNOTOCTONKIAN CniaB 1/8" ENPT
Kb40.1000 1000 40 150 23,0 557 120 HepXaBeloLLaa CTanb / KUCIOTOCTONKIAN CNaB 1/8" FNPT
KB70.200 200 70 150 12,6 249 130 HepxaBeloLas cTanb / kucnotoctolikuii cnnas | 1/8" FNPT
Kb70.350 350 70 150 22,0 377 130 HepXaBeloLLaa CTanb / KNCIOTOCTOMKIAN CNaB 1/8" FNPT
Kb70.500 500 70 150 24,7 453 130 HepXaBeloLas CTasb / KUCNOTOCTOMKIAN CnaB 1/8" FNPT
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KOHTEHHEPbI NOPLUHEBBIE 1A PO XXMAKOCTI/TA3A (KOJIOHKI) -

KoHTeilHepbl nopLUHeBble NPefHa3HaueHbl A TPAHCMOPTUPOBKIA U XpaHeHUA Npob HedTu 1 ra3a. KoHTeliHepbl NOpLUHEBbIE MOTYT ObITb
11CNONb30BaHbI MPU NPOBEAEHIN NaBOPATOPHBIX UCCIeA0BAHMIA ANA XPaHEHNA, NOATOTOBKY 1 NoAaum nopoBbIX GtonaoB. KoHTeliHepbl NopLUHeBble
MOTYT ObITb OCHALLIEHbI CUCTEMOIE MArHUTHOTO YPOBHS, KOTOPasA N03BONAET TOUHO ONpPeaenaTb TeKyLL yPOBeHb KUAKOCTU. KoHTeiiHep nopLuHeBOi
MOXeT ObITb YKOMNNEKTOBAH MrobuaTbiMi KpaHaMy, YCTaHOBMEHHbIMI ¢ 000MX KOHLIOB KOHTeliHepa, KOTopble CHabeHbl ANA 3alluTbl OT
MOBpeXaeHIil NP1 TPAHCMOPTUPOBKe 3aLUNUTHBIMU Ayramid. KoHTeliHep MOPLUHEBOI MOXeT KOMMNAEKTOBATbCA GYTAAPOM A TPAHCMOPTUPOBKM.
KoHTeliHepbl nopLUHeBble MOTYT ObiTb U3rOTOB/EHbI 113 KOPPO3MOHHO-CTOKOIA cTani (12X18HT0T uan aHanor) uam KUCNOTOCTORKOTO HUKENeBOro
cnnaga (C-276 HASTELLOY unm ananor). KoHTeliHepbl nopLUHEBbIe paccunTaHbl Ha Temnepatypy Ao 150°C.
Konmeiinepol nopwiHegoie o6ecneyen EAICN RU J-RU.AL35.B.03244 0eknapayueii o coomsemcmeuu.

o
0COBEHHOCTN &K
YCTOMYMBOCTb BE30MACHOCTb MYHMATbHbI KOHTEMHEPBI G MHBIMIA MAPAMETPAMI BCTPOEHHIIA B NOPLLEHL MATHIAT
K ATPECCMBHbIM [PV 3KCMNYATALN (MEPTBbI/ OBBEM (OBbEM, PABOYEE [LABJEHVE, TEMNEPATYPA, [03BOMAET TOMHO OMPELENATD
CPEOAM |1 TPAHCTIOPTIPOBKE T COEIVHEHWA) 110 3AMPOCY YPOBEHb XXIOKOCTH
TEXHAYECKNE
XAPAKTEPUCTUKIA
06bem, [laBneHue, o Macca, = [nuua, [Ouametp, Tun
Mopenb v Mia t°C . MM MM Marepuan oenuHeHNs
KM140.500 500 40 150 18,5 382 120 HEPKaBeloLLad CTab / KUCIOTOCTOMKMIA ciiag | 1/8" FNPT
KM140.700 700 40 150 20,5 433 120 HepKaBeloLLad CTab / KNCIOTOCTOMKMIA ciiag | 1/8" FNPT
KM40.1000 1000 40 150 23,5 557 120 HepXaBeloLLasd CTanb / KUCIOTOCTOiKNIA cnnas | 1/8" FNPT
K40.2000 2000 40 150 46,5 673 150 HepaBeloLLas CTasb / KNCIOTOCTOIKMN cinas | 1/8" FNPT
KMn40.3000 = 3000 40 150 47,1 742 155 HepXaBeloLLas CTasb 1/8" FNPT
K40.400 4000 40 150 49,4 873 155 HepxaBeloLLas CTasb 1/8" FNPT
KMn40.5000 5000 40 150 51,9 1004 155 HepXaBeloLLas CTasb 1/8" FNPT
KNn70.350 350 70 150 22,5 377 130 Hep)KaBeloLLas CTanb / KNCOTOCTONKMIA cinas | 1/8" FNPT
KNn70.500 500 70 150 25,2 453 130 Hep)KaBeloLLas CTanb / KNCOTOCTONKNIA cinas | 1/8" FNPT
Kn70.700 700 70 150 288 555 130 HepaBeloLLas CTanb / KNCOTOCTONKNIA cinas | 1/8" FNPT
KI70.1000 1000 70 150 34,2 708 130 HepxaBetLLad cTanb / KucnotocToiikmil cnnas | 1/8" FNPT
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- AKYCTUYECKM MHOr0cdA3HbIN CENAPATOP BbICOKO0 [IABMEHMA

AkycTiyeckuii MHoroasHblil cenapatop BbICOKOTO /jaBNeHNA NpefHa3HaueH AnA TOYHOro onpeneneHus Gpa3oBoro COCTaBa NocTynaroLuel
CMecn B npouecce GuAbTPALIMOHHDBIX 3KcnepumenToB. (enapaTop npeAcTaBaAeT 060l YCTPOICTBO, COCTOALLEE U3 ABYX UII TPEX CORAMHEHHDIX
MeXay 060 cocynoB BbICOKOTo [AaBneHnA. MepBblii cocyn CIy Ut AnA npuéma noctynailleil ¢ Bbixoda KepHopepatend C(Mecn W
rpaBUTALMOHHOTO paccnoeHusa GniouaoB. BTopoii v TpeTuii cocyabl 0CHALLeHbI BbICOKOTOUHBIMM aKyCTUYECKAMIA AaTynKaMU YPOBHA U CyXKaT A
TOYHOrO onpefieneHns obbema NoCTynuBLLKMX B Hero a3 (Boja-HeTb; HedTb-ra3). [leTekTpoBaHue NONOXeHUA rpaHnLbl pasgena da3 B xoge
3KCNEepUMEHTa NPOM3BOANTCA NOCPEACTBOM LMAPOBOA CMCTEMbI U3MEPEHUA, COCTOALLEN U3 UCTOUHIKA Y3 curHana, npuemHuka ¥3 curtana,
nporpamMmHoro obecneyenua. MporpammHoe obecneyeHne BKNKYAET CPeACTBAa aBTOMATMUYECKOTO pPacno3HaBaHMA rpaHMLbl pasjena
KUAKOCTb/XNAKOCTb 1 Ta3/XUAKOCTb, pacyeTa 06bemMoB a3 1 U3MeHEHNA CTeNeHN HacbllweHua o6pasLa kepHa. Mpu pabote ¢ cenapaTopom
npeayCcMOTpeHbl NpoLieaypbl KanubpoBKH, UTO NO3BOAAET U3MepATb 06beM ¢ 60NIbLIOA TOYHOCTbIO, ¥ AeNaeT M3MepeHIa He3aBUCMMbIMI 0T poda
nocTynawwwmnx dnionaos. ONUMOHANBHO aKyCTUYECKMA cenapaTop MOXKeT ObiTb  YKOMMAEKTOBAH CUCTEMOIA aBTOMATUYeCKIX KNnanaHoB And
aBTOMATU3aLMM NPOLIeCca FKCNepUMeHTa.

TEXHNYECKVE lcnonHenue FBYX$a3Hblli/TpexpasHblit

Pabouee gaBnenue, MMa no70
XAPAKTEPHCTIKIA MakcumanbHas pabouas Temnepatypa, °C +150

06wwmit 06bem cenapatopa, Mn 200/300

Pa3spewenne nsmepenus obbema, mn 0,05

TouHocTb onpeaenexus obbema, Mn +0,1

Matepuan yacteli KoHTaKTMpYIOLMX C GNlOMAOM HepxaBelolLad cTanb, Viton

PaBouvte cpebl BOZa C MUHepanu3avmeii 2o 300 r/n

HedTb
ras
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ONTUYECKMA MHOr0cbA3HbIN CENAPATOP BbICOKOT0 [IABNEHMA

OnTyeckmit MHOrodasHblii cenapatop BbICOKOTO JaBNeHUA MpPeAHa3HaueH AnA TOYHoro onpezeneHua ¢a3oBoro coctaBa MocTynaloleit
CMecy B poLiecce GUALTPALMOHHBIX IKCNepuMeHTOB. (enapaTtop NpeAcTaBAAeT coboii YCTPOACTBO, COCTOALLEE U3 ABYX COEAMHEHHBIX MeXAY C060ii
B BEPXHeli 1 HIKHEl YacTAX COCYMO0B BbICOKOTO AaBNeHus. [epBblil COCYA CTYKIT ANA NPUEMA NOCTYNtOLLEli ¢ BbIXOAA KEPHOAEPXKATENs CMeCH 1
rPaBUTALMOHHOMO paccnoexna ¢niongos. BTopoil cocys ocHalueH candupoBbIMU OKHaMU BU3YaNnbHOT0 KOHTPONA U CRYXUT ANA TOYHOO
onpegeneHns 06bema NoCTynuBLUMX B Hero (a3. [leTeKTpoBaHUe MONoXeHNs rpaHuubl pagena a3 B xofe dKCNepuMeHTa Npon3BoauUTCA
NOCPEACTBOM CUCTEMbI BUAEO-U3MEPEHNs, COCTOALLEN 13 Kamepbl BbICOKOTO pa3pelleHus, MOACBETKH, YCTaHOBNEHHOW No3aju Cenaparopa,
nporpamMmmHoro obecneyenus. lporpammHoe obecneyeHne BKIOYaeT CPeACTBA aBTOMATUYECKOr0 pacmo3HaBaHUA rpaHuLbl pasdena
KUAKOCTb/XUAKOCTb W Fa3/UAKOCTb, pacyeTa 06beMoB (a3 11 3MeHeHNA CTeneHu HacblleHua obpasua kepHa. Mpu pabote ¢ cenapatopom
NpeaycMOTPEHbI MpoLieaypbl KanubpoBKY, YTO MO3BONAET U3MEPATb 00BEM C H0MbLLIOA TOUHOCTbIO, 1 IENAET U3MEPEHUA HE3aBUCMMbIMY OT POAQ
noctynaiowux  ¢niongo. Cuctema Buaeo-U3MepeHns No3BONAET He TONbKO MPON3BOANTb 3aMepbl MOCTYMUBLUMX 06BEMOB, HO 1 COXPAHATb B
NamaTM KOMMbloTepa W300paxeHne npoLecca B TeyeHUe BCero 3KcnepumeHTa. ONUMOHANbHO ONTUYECKMIE CenapaTop MOXeET ObiTb
YKOMM/IEKTOBAH CUCTEMOIi aBTOMATIYECKUX KNanaHOB /s aBTOMATI3aLMy MPOLecca IKCNepUMEHTa.

MakcumanbHoe pabouee aasnenue, Mia 70 TEXHAYECKIE
MakcumanbHas pabouas Temnepartypa, °C +150

061uuit 06bem cenapatopa, M 230 XAPAKTEPUCTVKA
Pa3speLueHue n3mepeHna obbema, mn 0,005

TouHocTb onpepenexua obbema, Mn +0,1

Matepuan yacteil KOHTaKTUPYHOLLUX C GNOULOM HepxaBetoLwas cTanb, candup, Viton

BOZa C MiHepanu3avueii - 5o 300 r/n
Paboune cpeppl HeTb

ra3s
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- AYEWKA NPOBOAMMOCTM NPONAHTHOM NAYKW (ANA NUK-APD

fluelika pnA uccnenoBaHNA MPOBOAMMOCTIA MPOMAHTHOM NauKM NMpefHa3HaueHa U3MepeHna MPOBOAVMOCTA (MPOHMLAEMOCTM) MOZENH
NPONaHTHoI Nauky Niowazblo 10 KBaapaTHbIX 410/iMOB (64,5 CM?) 1 N03BONAET BOCCO3/aTb OCHOBHbIE POLIECChI, NPOUCXOAALLYE B TpeliyuHe [P
(pa3pyLueHue yacTuL NponaHTa Npu B3aUMOAEIACTBUN APYT C APYFOM ¥ C FOPHOIA MOPOAOI CTEHOK TPELLMHbI, BAABNMBAHNE YACTUL NPONAHTA B
TOPHble MOPO/bI CTEHOK TPELLWMHbI, 3arpA3HeHNe NPONAHTHOIA MauKu NPOAYKTaMU Pa3pyLUeHNa YacTial nponaHTa u ap.). JocTynHbl BapuaHTb
0[MHOYHOIT 1 CABOEHHON AYeeK. B KOMNNEKT nocTaBKy BXOAAT: KOpNyC AYeiiki (ABa KOpMyca ANA CABOEHHOTO BapUaHTa AYeeK); BEPXHIIA, HIDKHUI 1
CPeAHMIA NOPLUHY COPTaMK ANA NOAKIOYEHNA TUAPABNMYECKUX IMHINIA; CUCTEMA HarpeBaTeNeli AnA Nporpesa KopMycoB U NOPLUHElt AUeek; WTaHT I

ANA YyCTaHOBKMN AaTYNKOB LLINPUHDI I'IpOI'IEiHTHOVI Nayku; MONAUHT ANA 3aNBKN MIACTH KEPHAa TePMETUKOM; yCTpOVI(TBO ONnA BblpAaBHUBAHKA
nponaHTa B AYelike; KOMNNEKT YCTAHOBOYHbIX LLYNOB.

> 0COBEHHOCTH
AUEVKA MOXKET 13T OTABJIMBATBGA KAK 113 HEPXXABEIOLLIEW CTATM, TAK PA3IYHbIE BAPVAHTbI BICOTbI OCHOBHOI 0 KOPTYCA AYEIKM
U3 KICIOTOCTOMKON O CITABA (HASTELLOY) (76,100, 200 M)

@ .
&' S sec i
TEXHIYECK/E ! = =
XAPAKTEPYCTIKI N\ NN\
| I" . : ]
s | H H o
B 7
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knanatb 0PATHOr0 AABNEHNA (BPR) [

TEXHAYECKVIE
XAPAKTEPUCTUKI
MakcumanbHoe Qnametp 06bEm AemndepHoil
Mogenb faenenne, Mna MeMOpaHbl, MM Matepuan kopnyca Hep. CTanb/KnCnoTocTolKIin Cnnas 8mMKoCTH, N
TEON 236 70 ura Hepx.cTanb/KucnoTocToitkiii cnnas | Hepx. cTanb/KucnotocToiikuii cina-PEEK 0,2
TEON 381 40 69,7 Hep.cTanb/KucnoTocToitkuii cnnas PEEK 0,2
TEON 2110 15 50,8 Hep.cTanb/KUCnoTocToKIiA cnnas dotonnact He tpebyetca

yeumuTenb 2ABnenna rasa [

Younutens (6yctep) npeacTaBnAeT oboii cuCTeMy CKaTuA ra3a, MOABEAEHHOTO OT BHELUHET0 UCTOYHMKA, ANA CO3[AHUA MOBbILIEHHOTO
JaBnenus. KOHCTPYKTUBHO COCTOWT U3 CvnoBoro 6710Ka 1 mynbTa ynpasnenus. [laHHble 0 JaBneHn 0T06paaloTca Ha BbIHOCHOM MyMbTe ynpaBneHus
1 Ha bnoke ycunutena faBneHua. YcunuTens co3gaér AaBneHue ra3a nytem ycuneHus JaneHus nojaBaeMoro rasa nocpeacTsoM ynpasnatoLLero
B03ayxa. [a3 NpoKkauMBaeTcA HempepbIBHO 6Marofapa ABYXX0AO0BON KOHCTPYKLWMM. TIp M3MeHeHM HanpaBieHUs Xo4a NAYHXepa yCunuTens
BO3MOXHbI He3HauuTeNbHble Mynbcauyui AaBneHna. o JOCTUXKeHM YCTaHOBNEHHOTO [aBNeHUA Mynbcalyvn aBReHnA OTCyTCTBYHOT.

Pabouee BxogHoe faBnenue, Mla 7-14

Pabouee BxogHoe faBnenue, Mla 1040

YnpasnatoLee faBnenue (Cxatblit Bo3ayx), MTa 0,1-0,6 TEXHAYECKIE

[Jlnanazon pabounx remneparyp, °C 25-60 XAPAKTEPACTVIKIA
a30T, BO3AYX

Pabouue cpenbl
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- MNNUTbI HATPY)XXEHWA KEPHA C YNIbTPA3BYKOBbIMA JATYUKAMU (ANA NUK-YUOK)

Komnnekt naut (I'IJ'IyH)KEPOB) Harpy»eHua CynbTpa3ByKOBbIMU aTYKaMU TPEAHA3HAYEH AN1A NPOBEAECHUA nccnenoBaHuii 06pa3u03 TOPHbIX

nopog HayctaHoBkax MAK-YULK/NN w NUK-YULK-M.

> 0COBEHHOCTA
PABOTA B YCNOBVAX MOBBILLEHHbBIX PABOTA B YCTIOBWAX [1ABJEHUA MOPThI ANIATIO DAY
TEMIMEPATYP 10+150°C OBXMMA 110 140 MNA M0POBOI0 NABJIEHIA
[lnameTp KOHTaKTHOI! NOBEPXHOCTY
(amametp nccnepyemoro obpasua), MM
TEXHYECKE [JlaBnenue rugpoctatuyeckoro obxuma, Mia, He bonee
XAPAKTEPUCTYIKIA Pabouan cpena

Pabouaa Temnepatypa cpeabl, °C, He 6onee
Matepuan U3senus u cocTaBHbIX YacTeil

MakcumanbHoe oceoe ycunue, kKH
Pabouas yactota, M

Tunbl BO36y)KJJ,aeMbIX N PErncTpupyembix BOJIH
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MOMHAA MEXAHAYECKAA U 3MEKTPAYECKAA COBMECTIMOCTD
G YCTAHOBKAMA TIHK-YWIK/MT U TAK-YWIK-M

25-110

140
MUHEpanbHOE Ui CUHTETUYECKOR MACso
150
TUTaH
1700
1

npoaonbHaA n CABUroBas
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YCTPOVCTBO 1A ONPELENEHMA HACbINHOF noTHOCTH NPONAHTA [

YcTpoiicTBO AnA u3mepeHuii HacbinHoli nnotHocTu TE0J1.100.01.000-02 npesHa3HaueHo AnA onpefeneHna HacbiMHON NAOTHOCTU MyTéM
B3BeLLIBAHNA IPONAHTOB B KanuOpoBaHHOM MeTannyeckoM LAMHAPe C UCONb30BaHNEM CMeLUanbHOMO YCTPOICTBa.

U30enue coomeemcmeyem mpe6osaHusm HOpMamueHeIX I0OKyMeHMo8:
T0CTP54571-2011llponanmel mazHe3uanbHo-Keapyesbie. Texnuyeckue ycnosus
rocTP51761-2013 llponanmel anomocunukamHole. TexHudeckue yciosus

Jokymenmayus: YcTpolicTBO ANA ONpeeneHna HacbIMHON NA0THOCTU.

LUTaTUBA 719 BOPOHKM, MMEIOLLEr0 KBaZpaTHOE METaNIMYECKOe 0CHOBaHME pa3Mepamu
> (305,0 £ 1,0) mm X (305,0 = 1,0) Mmm 1 TpeHory BbicoToi (305,0 £ 1,0) Mm

> KanubpoBaHHOro METaINyYeckoro MepHOro LMAMHAPA U3 HeMarHUTHOro MeTaa u Cnasa COCTONT
BMECTUIMOCTbH0 0k010 100 cM® ¢ BHyTpeHH!M AuameTpoM (38,9 £ 0,1) Mm 3

> BOPOHKU 13 Hep)KaBGIOI.I.IEIZ CTanu CrnafiknmMn BHYTPEHHUMIA LLIBaMIA 1 OTCEKAIOLLMM KJlanaHOM Ha BbIXoae

> lna FapaHTUPOBAHHOIO PACNoNOXKEHNA LUNMHAPA NO LIEHTPY BbINYCKHOr0 0TBEPCTIA BOPOHKI
Ha 0CHOBaHUK y(TpOVICTBa NPOCTaBNAKT METKU

YCTPONCTBO AN1A ONPEAENEHNA CONPOTUBNEHNA PA3ABANBAHMIO NPOMAHTA -

U3denue coomeemcmayem mpe6osaHusm HOpMamueHoIX 00KyMeHMog:
roCTP54571-2011 llponanmel MazHe3uansHo-Keapyessie. Texuuyeckue ycnogus
roCTP51761-2013 llponanmel anomocunukamroie. TexHuyeckue ycnogus
Jlokymenmayus: flueiika Ana pa3naBnnBaHna rpayn

H g
Matepuan ctanb 40X13/ 40XH2MA
TeépaocTb dopmbl (kopnyca), HRC bonee 43
TBéppocTb nyacoHa, HRC 6Gonee 43 TEXHAYECKUE
TeépaocTb Kpbitwku, HRC bonee 43 XAPAKTEPUCTIKI
CpepHuil BHYTpeHHUIT AnameTp Gpopmbl (Kopnyca), Mm 38,1/50,8
CpepHuit fMameTp nyaHCoHa, MM 38/50,7
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I NHEBMOTAPABMUECKIA YCHIMTENb JABNEHUA XHAKOCTY

MHeBMOrMApaBANYECKMI YCUIUTENb ABNEHINA KUAKOCTM NPeHa3HaueH AiA NOAAePXaHNA TPebYeMOoro ypoBHS AaBIIEHNA r1APABANYECKIX
MCTeM C MOMOLLb CkaToro rasa (Bo3ayxa). Heobxoaumoe AnA ZOCTUXEHUS [aBNeHUA XUAKOCTM JaBieHUe ra3a KOHTPOAUpYeTCs
aBTOMATUYECKIM PEryNATOpOM NOCPEACTBOM 06PaTHOM CBA3M C JATUMKOM AABNEHNA XUAKOCTI. 06paTHBIIA X0 NOPLUHA HACOCA OCYLLECTBAAETCA €
MOMOLLbI0 ABTOMATUYECKOTO MHEBMATUYECKOr0 PacnpefenuTenbHoro knanaxa. Mpu [OCTUXEHUM NAyHXepoM Hacoca KpaliHUX MONOXeHuil
KNanaHa 0TKpbIBAIOTCA MM 3aKPbIBAIOTCA, 0CYLLIECTBAAA COPOC ANM 3360 KUAKOCTY 3 EMKOCTY HU3KOFO AaBeHusA. YnpaBrieHue 6710Kom iaBneHns
BO3MOXHO B PYYHOM W) aBTOMATYECKOM PEKMMAX.

» 0COBEHHOCTH

MHEBMATUHECKVA TIPVBOL MPUMEHIAM [PV PABOTAX | ABTOMATWHECKOE NOLLEPXAHIE 3ALAHHOTO YPOBHA [ABJIEHIA | HYASKI YPOBEHD LLIYMA
B0 B3PbIBOOMACHBIX YCJI0BUAX

TEXHAYECKIE

XAPAKTEPUCTIKI Pa6ounii 06bEM niyHxKepa, M 75
MakcumanbHoe pa3guBaemoe fasneHue xuakocti, Ma 70
Paboune cpeapl macno, Boa
Ynpasnatowee faBnenue (Oxatblil Bo3ayx), Mia 0,1-0,6
Pabouaa Temnepartypa, °C 20-65
Pexxumbl pa60TbI noAbem flaBfieHue

noaaepkatiue JaBneHus
paspexeHue
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KOHTAKTHAA Wi oPMALA [

r. HoBocubmpck

Ten./dakc: +7-383-332-17-47

e-mail (06Lme Bonpocsbl): contacts@geologika.ru
TenedoH CepBuicHoro LieHTpa: +7-983-320-30-39
TexHuueckne koHcynbTauum: +7-913-982-2-289

e-mail (Tex. nogaepxka): service@geologika.ru
Hayuto-/labopatopHbiii LienTp: +7-913-000-98-82
e-mail (Hayuo-labopatopHbiii Lientp): lab@geologika.ru
3anpocbl No cToumMocTv npoaykuum: +7-913-719-22-29
e-mail (kommepueckue Bonpocsl): sales@geologika.ru

r. TiomeHb

bL| «Hobenb», yn. Mepmakosa, 1, odpuc 305
TenedoH: 8-922-476-76-92
e-mail (06wme Bonpocsl): tumen@geologika.ru
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