LeHTpudyra gnsa onpegeneHma ocagka B HepapuHUPOBAHHbIX Macsax MeTo40M LEeHTPpUYrmpoBaHums.
(TOCT 5481-2022 Macna pactutenbHbie. MeToabl onpeaeneHnsa HeXXUPoBbIX NpUMeceit n oTcTos)
LLPC-8 aBnaeTcA yHMBEPCabHOM LeHTPUPYrom ¢ 4actoTon BpaLleHuma Bana Ao 8000 06/MUH 1 paccinMTaHHOM

ANA paboTbl B 3aKPbITbIX NOMELLEHMAX N1abopaTOPHOro TUMNa C UCKYCCTBEHHO peryampyembiMmm
KNMMaTUYECKMMM YCIOBUSMUN: OTaNIMBaemMble, BEHTUAINPYEMbIE, 3aLUMLLEHHbIE OT MPAMOro BO34enCcTBuA
aTMocdepHbIX 0CaKOB, CONHEYHOM Paanaummn, Necka, Nbiauv, C TEMNEPATYPOM OKPYKatoLWeEero Bo3gyxa oT + 5
00 +40°C 1 BepXHUM 3Ha4YeHMEeM OTHOCUTE/IbHOM BAAXKHOCTM Bo3ayxa 90%.

OTanuntenbHble 0CO6eHHOCTU
— bosblloe KO/IMYecTBO CMEHHbIX POTOPOB.
— Hebonbwune pasmepbl (o158 HANONbHbIX LLEHTpUdYr).
— TepmocTaTupyemasa Kamepa ueHTpudyru. PerynnposaHue
TemnepaTypbl NPOM3BOAMUTCA NepPeKNOYEHNEM NNHUI (KOHTYPOB)

Harpesa M Ox/N1aXkAeHus, YTo obecneymBaeT HbICTPYIO peaKkumio Ha
N3MeHeHne TemnepaTtypbl B Kamepe. OxnaxaeHue B pexxmme
npocros (pre-cooling) nogaep:KMBaeT ONTUMaNbHYIO TEMMNEPATYPY
poTOpa M Kamepbl B Te4EHWNE BCEro npouecca paboTbl.

Takown pexum BocTpeboBaH:
e AnA 3afa4y TpaHcdy3mnonormu;
e 1A obecnevyeHUA BbICOKOM NOBTOPAEMOCTM pe3ynbTaToB Npu
npoBeAeHUN CTAHAAPTM30BaHHbIX NpoLeayp, Hanpumep,
onpegenaembix [OCT;
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TexHUUYEeCKMe XapaKTepuUCTUKn

1 | MaKcumanbHas A4onycTMman YactoTa BpaleHus, 06/MuH 8000

2 | MakcmmanbHasa 3agasaemas senndmHa OLLY, x g 10035

3 | AManas3oH peryiMpoBaHusa 4acToTbl BpalleHua, 06/MuH 100-8000

4 | 3apaHue 4acToTbl BpallleHUs ¢ warom, 06/muH 50
TouyHOCTb NOAAEPKaHUA 3a4aHHOM YaCTOTbl BpaLleHUs, 06/MUH 120

6 | Owana3oH perynvpoBaHua TemnepaTypbl B pabouen kamepe, °C o1 -20 pgo +40

7 | PerynupoBaHue TemnepaTypbl B paboyein Kamepe ¢ warom, °C 1

8 | AvanasoH 3agaHua BpemeHu paboTbl 1 MUH + 234 59mnH

9 | 3apgaHue BpemeHu paboTbl, € Warom 1 muH

10 | Konnyectso npeaycTaHOBAEHHbIX PEXXMMOB pPa3roHa/TOPMOXKEHUs, He MeHee 9/9

11 | KonnyecTBO NO/Ib30BaTENbCKUX MPOrpamm, He meHee 9

12 | Jonyctumbiit ypoBeHb Wwyma (aB), He 6bonee 65

13 | Macca ueHTpudyrm 6e3 poTtopa, He bonee 180 Kkr

14 | NuTtaHue ueHTpUdyrm ot oaHoda3HOM CEeTU NepPeMeHHOro ToKa 220B,50 Iy,

15 | NoTpebnaeman MOLLHOCTb OT CETU NepeMeHHOro TOKa, He bonee 1,7 kBT

16 | NabapuTHble pasmepbl LeHTpudyrn (LUXBxI), mm 630 x 1050 x 730




®YHKUMOHANIbHbIE XapaKTEPUCTUKH
v' [ns ynobcTea nepcoHana ueHTpudyra M3rotaBanBaeTcsa B KOMMAaKTHOM KOPMycCe, B Harno/JibHOM
BapWaHTe, C 60NbWMM NYAbTOM YNPaBAEHMUA.
v’ YCcTaHaB/MBaeTCA Ha BCTPOEHHble 60NTbI-A0MKPaThI.
V' [Ins nepemelLeHmns BHYTPU NOMELLEHMIT MMEeOTCA Kosleca.
v naBHbI NOABEM M ONYCKaHWE KPbIWKK LeHTpudyrn obecneymsaetca A4BYMSA MHEBMATUHECKUMM
nmdTamu (NpyRUHaAMK).
v' Kamepa 13 HepsKaBeloLen cTanu.
V' [Ins U3amepeHms 4acToTbl BPALLEHWUA C MOMOLLbIO CTPOB0CKONMYECKOro TaXoMeTpa NpeayCcMOoTPeHO
CMOTPOBOE OKHO.
v’ TpocTas 1 NOHATHaA NaHeb yNpasAeHMa ¢ 60/bIMMU MHANKATOPAMU, MUAKOKPUCTATMYECKMM
AMCNAeem 1 KNaBMaTypPoOM C KPYMHbIMU KHOMKAMMW.
v MMpumeHsaemblit 6eCLLETOUHbIN YaCTOTHO-YNPaBAAEMbII 31EKTPONPMBOA, UCKNtOYaeT o6pa3oBaHme
YFO/IbHOM NbINN U He TpebyeT NepuoanNYecKoro 06CNyKMBaHUA.
v" MWKpONpoLLeccopHas cucTema ynpassieHus LeHTpmdyroin obecneymsaer:
® BBOJ C KNABMATypbl 3a43aBaeMbIX MAPAMETPOB C BOSMOMXKHOCTbIO MX U3MEHEHMA B Npouecce
paboTbl, M BbIBOA, 3TUX AaHHbIX HA AUCNAEN NAHENN YyNpaBAEeHUS;
® BO3MOXXHOCTb PaboTbl MO 334aTYMKY YACTOTbl BPALLEHUA MW OTHOCUTENbHOTO LLEHTPOBEXKHOro
yckopeHus (OLLY, RCF);
® BbIBOA Ha UMPPOBbIE MHANKATOPbI TEKYLLMX (M3MEPEHHbIX) 3HAYEHWUI YaCTOTbl BPaLLEHUS,
TemnepaTypbl U BPEMEHM, OCTABLLUETOCA A0 Ha4yaa TOPMOMKEHUSA;
e paboTy YaCTOTHO-YNPABAAEMOrO 3/1EKTPONPUBOLAA C BbICOKON TOYHOCTbIO NOAAEPKAHWUA YACTOTbI
BpaLLEHMS;
® ynpaB/ieHMEe CUCTEMOMN TEPMOCTAaTUPOBAHUA (NoAAEPKAaHNE B KaMepe 3a4aHHOM TeMnepaTypbl);
e ynpaBaAemble pemMmbl (Tpodnan) pasroHa U TOPMOKEHUS;
* naeHTUPMKaLMIO TUNA NPUMEHAEMOro poTopa NyTeM 3a43aHMA C KNaBUaTypbl;
e 0oTO6parkeHMe TeKyLLEero COCTOAHNA: KPbILWKA OTKPbITA, BPaLLEHME, OCTAHOB;
e cpabaTbiBaHME CUCTEMbI SNIEKTPOHHbIX 610KMPOBOK;
e aBTOMaTU4yecKoe HNO0KMPOBAHME KPbILWKM NPU ee ONYCKAHUW;
® aBTOMATUYECKYIO MOAAYY 3BYKOBOrO CMrHana 06 okoH4YaHuW paboyero unkna uam npum
BO3HWKHOBEHWUWN HELUITAaTHOMN CUTYaLMK;
® BbIBOJ COODOLLEHNI O BOSHUKHOBEHMM HELITATHbIX CUTYaUMIA HA AUCNAEeN NaHeAN YyNPaBAEHUA:
" KpbllWKa LEeHTPUPYr1 He3aKpbITa;
= naucbanaHc;
" peBblleHMe AONYCTUMOW TeEMNEPATYPbl B KAMepe;
=  owmnbKa N3MepPEeHNA YacTOTbl BPaALLEHUA
v' CMeHHble yrioBble 1 6akeT-poTopbl. YraoBble poTopbl obecneunsatoT 60n1ee BbICOKUI GaKTop
pasgeneHus.
v BO3MOKHOCTb paboTbl ¢ NpobMpKamu, ByTbIIKAMMU U KOHTEMHEPaMU A1 KPOBU.

MaccMBHbIN METaNINYECKUIM KOPMNYC, KAMePa U3 HEPXKaBelLWelh CTanu, 3alNTHOE CTalbHOE KO/bLLO BOKPYT
KaMepbl, KPbILWKa C NHEBMAaTUUYECKMMU NPYHKMHAMM, ITIEKTPOMEXAHNYECKNIA 3aMOK KPbILWKN U cUCTEMA
3aWMTHbIX 6/10KMPOBOK (3aMoK 6e3onacHoCTH) obecneunBatoT 6e3onacHyo paboTy nepcoHana.

UeHTtpudyra LLPC-8 Bbinyckaetcs ¢ 2008 roga. B 2010 roay 3apernctpuposaHa B M3 PO,
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YacToTa BpawieHus potopa, 06/MuH

MaKcumanbHas BMecTmocTs — 400 cm>

MaKcrMmanbHasa YyacToTa BpaleHus — 4000 06/muH

MakcumanbHoe OLLY (RCF) — 3957 g.

OnameTp MaKCMMaNbHOro pasmaxa (Mexay KOHLUAMM NPOTUBOMONIONKHbIX LLeHTPUDYKHbIX NPOBMPOK B

MOMEHT BpalleHua) — 442 mm.

OTHOCUTENbHOMY LiEeHTpobeHOMY ycKopeHuto 700 g coOOTBETCTBYET YacToTa BpaleHus potopa 1700 06/MuH.
OTHOCUTEeNbHOMY LieHTpobexHoMy yckopeHuMto 800 g CoOTBETCTBYET YacToTa BpaleHuns potopa 1800 06/muH
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YacToTa BpawieHus potopa, 06/MuH
MaKcumanbHas BMecTMMocTb — 1600 cm3
MaKcmMmanbHas YyactoTa BpaleHus — 2500 06/muH
MakcumanbHoe OLY (RCF) — 1563 g.
OnameTp MaKCMMaNbHOro pasmaxa (Mmexxay KOHLUAMM NPOTUBOMONOMKHbIX LEeHTPUDYKHbIX NPOBUPOK B
MOMEHT BpalleHuns) — 447 mm.

OTHOCUTENbHOMY LiEeHTpobeHOMY ycKopeHuto 700 g cCOOTBETCTBYET YacToTa BpaleHus potopa 1700 06/MuH.
OTHOCUTEeNbHOMY LleHTpobesxKHOMY yckopeHMto 800 g cOOTBETCTBYET YacToTa BpalleHua potopa 1800 06/mMuH



HTPpUPYIKHAA KOHMYECKaa n MpPKa BMEeCTMMOCTb m3 Kanum BaHHaA ANA uenei nsmepeHus
e af Ko ecKa 06 a BMmecC octbio 100 cm3 KanubposaHHa enein usmepe




FOCT 5481-2022 Macna pactuTenbHble. MeToapbl onpeaeneHns HeXXMpoBbix Nnpumecen n otctos (ctp. 8-10)

MpunoxxeHue b
(cnpaBouHoe)

OnpepeneHue ocagka B HepaPpUHUPOBAHHDLIX Mac/iaX MeTOA0M LeHTpUudyrmposaHmsa

b.1 O6nacTb NnpuMmeHeHUA
MeToa npumeHnm gna onpegeneHns ocagka B pasnmyHbix nsmepenmax ot 0,1 go 15,0 cm3 Ha 100 T.
MeToa NPUMEHUMOCTb K Macnam, Xuakum npu temnepatype 20 °C.

b.2 TepmuHan n onpegeneHume

b.2.1 ocagoK (sediment): YacTb BelecTs, He PacTBOPMMbIX B HepadUHUPOBAHHOM Mac/ie, KOTopble MOTyT 6bITb

oTAeNeHbl LeHTpudyruposaHuem, n obLiee KOANMYECTBO HENPO3PAYHOrO C/10A KOMMOHEHTOB, OCEBLUMX B HUMKHEN YacTu
LEeHTPUDYKHOM NPOBMpPKM Nocne LeHTPUPYrMpoOBaHUA B YCI0BUAX, YKa3aHHbIX B HACTOALWEN METOANKE, BbIPaXKeHHble

8 cm> Ha 100 r macna.

MpumeyaHue — Bcoctas ocagka BXogaT, Hanpumep, pocdonnnuapl, NpUMecH, 3emaa U T. 4., pacnpeseneHHble B
BoAocoAepKalleit Gpase n KONMYECTBEHHO onNpeaensiemble AaHHble MeToA0M. Mpu HaMunK Benbix KPUCTANANYECKUX KOMMNOHEHTOB
Ha NOBEPXHOCTU UM BHYTPW TEMHOTO C/1I0A HEPACTBOPUMBIX BELLLECTB UX YYMUTLIBAIOT KaK 4acTb OCafKa.

b.3 CywHocTb meToAa
MeToza 0CHOBaAH Ha LeHTPUYrMpoBaHUM FOMOreHM3MPOoBaHHOM NPObLI Macaa U U3MepeHnr ob6bema NoJly4eHHOro ocagkKa.

6.4 CpepacTBa UsSmepeHUs U BcnomorartesbHoe 06opyaoBaHue

LleHTpudyra, npurogHas ana pasmeLleHns B Helt LeHTPUDYKHbIX MPOBUPOK ¢ AeprKaTensimu, No3BoAAIOWAA KOHTPOIMPOBATb
CKOPOCTb BpaLLeHMA TaKUM 06pa3om, YToObl paguKanbHOE YCKOpeHMe B 061aCTU HUMKHEN YacTh NPOBUPOK NpeBbIWano ycKkopeHue
cBoboaHoro nageHuns B 700—800 pas. PacueT ckopocTu BpalleHusa npuseseH B b.5.3.

MpobupKkn LeHTpUdYKHbIE BMECTUMOCTbI0 100 cM3 rpyLleBUAHOM UM KOHYCO0bpa3Ho GopMbl, KaK NOKa3aHO Ha

pucyHkax b.1, 6.2, cHabKeHHble NPO6KO.

[JepxaTtenn ana npobupok.

Becbl HeaBTOMATUYECKOrO AeCTBMA C NpeaesiaMmn AoNycKkaemon abcoNtoTHOM norpewwHocTblo He 6onee £0,02 r no

FOCT OIML R 76-1 unu no HOpMaTUBHOMY AOKYMEHTY, AeMCTBYIOWEMY HA TEPPUTOPUM FOCYAAPCTBA, NPUHABLLEro CTaHaapT.

b.5 NMoarotoBka K onpeaeneHnto

b.5.1 OT60p Npob
Bbi6op npob macna — no NOCT 32190.

b.5.2 MoaroToBKa npobbl
Mpn HeobxoaMMOCTN TeMmnepaTypy UchbITyemoro macna gosoasT ao 20 °C — 25 °C. NMpoby macna TwaTenbHO pa3meLLmBaltoT.

b.5.3 PacueT ckopocTu BpaweHUa LeHTpudyru

1

CKopocCTb BpalweHns LeHTpudyru (n), MUH -, BbIYUCAAIOT NO dopmye

ay
n=1337y—, (5.1)

rae ay — OTHOCUTe/IbHOE paguasbHoe yckopeHue (Hanpumep, ay = 700 nau ay = 800);
d — uMcneHHoe 3HaYeHne AnameTpa MaKCMMaIbHOTO Pa3maxa, USMEPEHHOE MEXKAY KOHLAMM NPOTUBONOMOMKHbIX
LEeHTPUYXKHbIX NPOBUPOK B MOMEHT BPaLLEHNA, MM.

6.6 BbinonHeHue onpeaeneHma

[Be ueHTpudyKHble NPOOGUPKK B3BELLMBAIOT C 3aMMCb0 pe3yabTaTa 40 NePBOro A4eCATUYHOrO 3HaKa. B npobupku HanmeatoT no
100 cm3 Macna, B3BeLMBatoT UX C 3aNMCbio pe3y/ibTaTa A0 NePBOro AeCATUYHOro 3HaKa, BCTaBAAIOT B AepXKaTenn 1 NOMeLLatoT B
ueHTpuoyry. YcTaHaBAMBaAOT HEOBXOAMMYIO CKOPOCTb BPALLEHUA U LLEeHTPUDYTrMpytoT B TedeHne 1y £ 5 c.

3anucbliBaloT 06beM ocagka B NpobupKax. Ecin o6bem ocaaka He npesbiwaet 1,5 cm3, pesynbrat 3anucbiBatoT ¢ TOUHOCTbIO

no0,1 CM3, B cny4yae 6osbliero obbema ocagka — c¢ rnybuHoit go 0,5 om3.
B cnyyae HenonHOro pasgeneHuns cnoes NPU UCNOb30BAHUM FPYLLIEBUAHbIX NPOBMPOK (Hannume NPo3payHoro
CNOA B Y3KOM YacTn NPoBUPKK) pe3ynbTaT A0KeH BbITb CKOPPEKTUPOBAH C y4EeTOM 06beMa NPO3PaYHOro cos.
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PucyHok b.2 — KoHuueckan ueHTpudyxHan npobupka
b.7 O6paboTKa pe3ynbTaToB

CopepkaHue ocaaka X, em3 Ha 100 r, BblYUCAAOT No dopmyne
V-100
X=—,
my—ms (6.2)

rae V — obbem ocagka, cm’;

M1 — macca UeHTpudyKHoi npobupkm ¢ npoboit macna, r;

M2 — macca LeHTPUDYKHOM NpobupKwy, T.

3a OKOHYaTe IbHbIN pe3ynbTat NPUHNMMAIOT cpegHee apVICI)METM“IECKOG ABYX NapannenbHbIX OHDEAEHEHMVI. BbluncneHuna
npoBOoAAT A0 BTOPOro AeCATUYHOIO 3HaKa U OKPYrAAT 40 NepBoro.

6.7.1 NMpuemnemocTb pe3ynbTaToB USMEPEHMI, NONYUEHHbIX B YC/IOBUAX NOBTOPAEMOCTU

PacxoxaeHne mexay pesynbTaTamu AByX onpeseneHnin, BbINOAHEHHbIX O4HUM METOAOM HA MAEHTUYHBIX aHAaNNU3UPYEMBbIX

obbeKTax B 04HOM nabopaTtopmm 0gHMM ONepaTopom C UCMO/Ib30BaHMEM OAHOro 060pyA0BaHUA 32 KOPOTKMIA MPOMEXKYTOK BPEMEHMU,
He J0N1KHO NPEeBbIWaTh Npeaen NOBTOPAEMOCTU r NPU A0BEPUTENbHOM BepoaTHOCTM P = 0,95.

3HayeHuWe Npeaena NOBTOPAEMOCTH I NPpUBeAEHO B Tabauue b.1.

Tabnuua B.1
Bcmd Ha 100 1
CopepaHue ocagka Mpeaen nosTopaemMocTy r Mpepen eocnpovssogumocTy R
Menree 1 0,1 0,7
Ot1p03 0,2 1,0

b6.7.2 NMpuemnemocTb pe3ynbTaTOB U3MEPEHUiA, NONIyYEHHbIX B YCIOBUAX BOCNPOU3BOAUMOCTU

PacxorkoeHune mexay pesyabTaTamu onpeaesieHUn, Noay4yeHHbIX B ABYX pa3fIMUYHbIX 1abopaTtopusax, BbINOAHEHHbIX OAHUM METOL40M
Ha MAEHTUYHbIX aHA/IM3NPYEMbIX 0O bEKTaX pasHbIMM OnepaTopamMm C UCMOJIb30BaHMEM Pa3/IMYHOIO 060pYA0BaHUSA, HE LO/IKHO
npeBbIWaTb Npeaesn Bocnpom3BogMmoctu R npu goseputenbHol BepoaTHocTu P = 0,95. 3HayeHMe npeaena BOCnpoM3BogMmocty R
npusegeHo B Tabauue 6.1.





