Al

202390041

(19) EBpa3unckoe @) 202390041 13 Al
naTeHTHOeEe
BeAOMCTBO
(12 ONMCAHUE U30BPETEHMS K EBPABUIICKOM 3ASIBKE
(43) Dara nyGnukaumn sasisku (51) Int. Cl. B03D 1/08 (2006.01)
2023.03.28 B03D 1/14 (2006.01)
B03D 1/02 (2006.01)
(22) Aara nopaum sasskn B02C 13/13 (2006.01)
2021.06.23
(54) @®JIOTAIHMOHHASA YCTAHOBKA
(31) 63/046,192 (72) Waobperatens:
(32) 2020.06.30 Ileppea Uau (FI)
(33) US ]
(86) PCT/FI2021/050485 74 ?ITEEE: M:(J::A B., CoxosioBa M.B
(87) WO 2022/003241 2022.01.06 I P Ty T
yrunues A.M., Yepkac [I.A., UrHaTbeB
(7) ;ZFE;,TS:;: OTOTEK ®HHIAHII Oii A.B., buabik A.B., Imutpues A.B.,
(FI) A Byuaka C.M., beasTiokoBa M.B. (RU)
(57) Ilpemnoxena Qumorauuonnas ycranoska (110). brnok Quoraumm COZEp)HT  YCTPOHCTBO  C

TMICEBJIOOKMKEHHBIM CJIOEM, COZEpIKalllee YCTPOMCTBA IJISl CO3AAHUSI TICEBIOOKIKEHHOTO CIIOS, W/HIIH
YCTPOWCTBO TEHHOU (poTanmu, comeprkaliee yCTPOWCTBa ISl CO3MAHMS CIIOA TIEHBI, B KOTOPOE MOJAr0T
YacTUIBl A B3amMoneiicTBus co crmoeMm meHbl. C OmokoM (1) dummorammu coenmwHeHa MeENbHHIA
(2) nns mpueMa TOTOKA MPOAYKTa W3 MENbHUIIBL. MenbHUIA (2) COAEPKUT KOHCTpyKuuio (3)
JUIA W3MEJBUCHISI, Pa3MELICHHYIO Ui KOHIEHTPAIlM{d SHEPIHd W3MENBUCHHS Ha YacTHIaX IOTOKa
MPOAYKTA, W KOHCTPYKIUIO (4) ans KiaccH(UKAIMY, IO MEHBIICH Mepe YaCTUYHO HWHTETPHPOBAHHYIO
C KOHCTpyKIMe (3) /uig U3MeNpIeHHsI 1 pa3MEIeHHYIO ISl HallpaBJIeHUsI YacTUIl HA CTOJIKHOBEHHE C
KOHCTPYKITHEH [T N3MENBUeHIS B 3aBUCHMOCTH OT pa3Mepa 9acTHII TAKUM 00pa30oM, YTO CaMble KPYITHEIE
YaCTHUIBl PACIIPENEICHUS YacTHUIl M0 pa3MepaM H3MENBYAIOTCS OOJBINE, YeM CaMbIC MEJKHE YaCTHIIBI
pacripeqiesieHus YacTHI] 110 pa3Mepam.
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DI0TALHOHHAS] YCTAHOBKA

OO6nacTb TEXHUKH
H3o0pereHne OTHOCUTCS K (DIIOTALMOHHOHN YCTaHOBKE.
CymecTByer moTpeOHOCTH B MOBBIIEHHH 3(PQPEeKTUBHOCTH (ioTammu B mpoueccax

BBIACJICHHUSA LIEHHBIX ITOJIE3HbIX HCKOIIACMBbIX U3 MI/IHepaHbHOﬁ pyAblL

Kpatkoe onucanue

C TOoYKM 3peHUs] TIEPBOrO acreKTa MoxeT ObITh oOecredeHa (OTalMOHHAs YCTaHOBKA,
cofieprkalasi yCTPOWCTBO C MCEBIOOKMKEHHBIM CJIOEM, COEpIKallee yCTPOHCTBA ISl CO3MaHHUs
TNICEBIIOOKIKEHHOT'O CJIOS, W/WJIM YCTPOHCTBO MEHHON (pyioTaum, coaepikaliee yCTpoicTBa s
CO3JIaHUS CJIOsI TIEHBI, T JAJIsl B3AUMOIEHCTBUS CO CJIOEM MEHbl YaCTHLbI MOJAIOT B CJIOH MEHBI,
MOA CJIOEM TEeHbI B HEMTOCPEACTBEHHOM OJIM30CTH OT HErO MJTH HA/l CJIOEM MEHbI, WJIH JIFOOBIMH UX
KOMOMHALUSIMH, TIPH 3TOM (PJIOTALIMOHHASI Y CTAHOBKA JAOMOJIHUTEIBHO COAEPKUT MEJIbHHULLY, TIe
MeJIbHHLIA COeNMHEeHa ¢ OJOKOM (uioTalMy IJisl MpUeMa U3 Hero MOTOKa MPOAYyKTa, MeJbHULA
COIEP’KUT KOHCTPYKLHIO [T H3MENbYEHUs], PAa3MELICHHYIO MJisl KOHLEHTPALMH JHEPruu
U3MENbUeHHsT Ha YaCTHLAX IOTOKA NPOAYKTA, M KOHCTPYKLHUIO ISl KJIACCU(PHKALUK, IO
MEHbLIEH Mepe 4YaCTUYHO MHTETPUPOBAHHYIO C KOHCTPYKLUMEH JJisi U3MENbueHHs W
pa3MeIeHHY 0 JJIsl HATIPABJICHHs] YaCTHII HA CTOJKHOBEHHE C KOHCTPYKLHMEH ISl H3METbYCHUS B
3aBHCUMOCTH OT pa3Mepa YacTHLl TAKMM 00pa3oM, YTO CaMble KPYITHBIE YaCTHULIBI PACIIPeAeICHUsI
YaCTHUIl 10 Pa3MepaM H3MeNbHaroTcs OOJbIlle, YeM CaMble MEJKHE YacTHLBl PacHpereeHus
YaCTHII IO pa3Mepam.

Takum 00pa3oM MOKHO TMOJNYYHTh YCTAHOBKY, B KOTOPOH MEJIKHE YaCTULbl He
U3MeNTbYArTCsI 03 HeOOXOAMMOCTH U KOTopasi criocodHa 3 pexkTHBHO 00pabaThiBaTh Kak OoJjiee
MeJIKHe, Tak U Oosee KpymHble yacTulbl. [logaua B ycTaHOBKY rpy0oil (JoTanuy MOKeET ObITh
Oonee pa3HOOOpasHOH M W3MEHYHBOW, YE€M B U3BECTHBIX YCTAHOBKAX, U, TAKHUM O0Opa3oMm,
o0opynoBaHue, ycCTaHaBiuBaemoe mepen rpyOol ¢uotanmed, MOXHO BbIOMpaTh OoJee
ceodonno. Kpome Toro, ¢uiotanust 6ojiee KPYyIHBIX YaCTHL, CONEPIKAIUX L[EHHbIE MHHEPAJbI,
bonee 3¢gpexTrBHA B coueTaHnH ¢ Oojiee MENKUMH HacTuiiamu. Kpome TOro, MOKHO JHOCTHUYb
yJIyUIIEeHHOH nin Oosiee paBHOMEPHO# MoJauu Ha MOCIEAYIOIINE CTaIUuH, HATIPHUMED, B CHCTEMY
¢daoranum.

VcTaHOBKa XapakTepusyercsi NpPU3HAKAMH, VYKA3aHHBIMA B HE3aBUCHMOM MYHKTE
dopmynbl m300pereHus. HekoTopble npyrue BOIUIOIIEHHS XapaKTePH3YIOTCS TNPH3HAKAMY,

yKa3aHHBIMU B APYTUX MyHKTax (popmybl n3o0pereHus. Boromenns no n300peTeHnIo TaKkxke
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PACKPBITHI B ONMMCAHUM W 4YepTEXax STOW 3asBKH Ha maTeHT. M3o0peraTtenbckoe comeprkaHue
3asiBKM Ha MATEHT TAKXKE MOKET OBITh ONpeNesIeH0 WHaue, YeM OINpPEIeNIEHO B HIDKECIIeAYOLIei
dopmyne wusobperenus. CopepkaHue TmpenMeTa H300PETeHUST TaKXKe MOXKET OBbITh
cOpMHUPOBAHO U3 HECKOJBKUX OTHOEJIbHBIX H300peTeHui, OCOOEHHO eciu u300peTeHue
paccMaTpUBAEeTCsl B CBETE BBIPAXKEHHBIX WJIM MOAPA3yMEBAEMBbIX MOA3a7a4 WU C Y4ETOM
NOJIyYEHHBIX MPEUMYyLIECTB MM Tpynn npeumyliects. Hekoropele u3 omnpeaeneHui,
conepKaluxcsi B Hukecnenywouein ¢gopmyne mzoOpereHusi, MOryT ObITb HEOOs3aTENbHBIMU
BBUJY OTHENbHBIX HIeH n300peTerus. [Ipu3Haky pa3Iu4HbIX BOIJIOLIEHUH H300PETEHHSI MOKHO
B mpeziesiax o0beMa OCHOBHOM naen n300peTeHus MPUMEHSTh K 1Py THM BOIUIOLICHHSIM.

B opgHOM BOIUIOIIEHHMH MENbHULIA COAEPKUT KaMepy HU3MeNbUeHHUs U Bpallaroliuiics
3JIEMEHT, PACMOJOXEHHBI B KaMepe H3MeNbueHUs s BpalleHus B Hel. lIpeumyinectso
COCTOHT B TOM, YTO MOXKET OBbITb JOCTHTHYT 3HEPro-3((PEKTUBHBIN MPOLIECC U3METBUEHHSL.

B opgHOM BOIUIOIIEHMM MENbHHUIIA COAEPKUT MENIOLINe Teja, Takhe KakK KBapLEBBIi
NECOK, OTPAaOOTAaHHBI IUIABMJIBHBIA IIJIAK, KEPAMHYECKHE MIapbl, METAJUINYECKHUE [IapBbl,
pacroyNio’keHHblE B KaMmepe u3MeNb4yeHHs. [IpenMyInecTBO COCTOMT B TOM, YTO MOXKET OBITh
IOCTUTHYTa AaBTOMAaTHYeCKas KjacCH(pUKanMsg U3MENbYSHHbIX YaCTHL, OOYCJIOBJIECHHAs
I'PaHyJIMPOBAHHONW KOHBEKLMEH W/WIM pas3iuyusiMH B YAEIbHOH Macce MEXAy MEIOIIUMU
TeJaMM U PyAOH B MenbHHLE. Jlpyroe NpeuMylLIecTBO COCTOMT B TOM, YTO 3arps3HEHHE
MEJIbHUIIBI MOXKET OBITh CBEAEHO K MHUHUMYyMYy. IIpenMyIecTBOM yKa3aHHBIX THIIOB MEJIOIINX
TeJ SIBSIETCS] UX BBICOKAs HM3HOCOCTOMKOCTb, YTO MO3BOJIAET CBECTM K MHMHHUMYMY Pacxof
MEJFOIIUX TeJl.

B onHOM BOMJIOLIEHUHU TMOJIE3HBIH 00BEM KaMepbl U3MEbYCHHS 3aNOJHEH MEJFOIIMMU
teaamu Ha 70-80%. IIpeuMyInecTBO COCTOMT B TOM, YTO aBTOMAaTH4YeCKasl KJacCH(UKAIUs
U3MEJIbYCHHBIX YaCTHUL[ MOXKET OBITh yJy4llleHa MOCPEACTBOM YMEHbLICHUs o0mero odmema
MyCTOT U YBEJIUYEHUsI MOCTYNaTeIbHON CKOPOCTH MOTOKA. [[pyroe npenmy ecTBO 3aKIr04aeTcs
B TOM, YTO MOYKHO YBEJIMYUTb KOHTAKT C PyAOMH, UTO MOBBIIIAET CKOPOCTh U3MENIbYEHHSL.

B onHOM BOMIIOLIEHNH MENIOLME TeNa BKIOYAIT kepaMudeckue mapsl. [Ipenmyinectso
COCTOMUT B TOM, YTO MOXKHO YJIYUYIIUTh U3MeJIbueHHe JyacTull. Jlpyroe npeumMyInecTBO COCTOUT B
TOM, YTO 3arps3HEHHE MENbHUIBI MOXeT OBITb CBEAEHO K MHUHUMyMy. Eme omaMM
NPEUMYLIECTBOM SIBJISIETCSI BBICOKAsi W3HOCOCTOMKOCTh KEPAMHUECKUX MIAPOB, TAKHM O0pazom
MO>KHO CBECTU K MUHHUMYMY PacXOJl MEIOIIUX Tel.

B onHOM BOMIOLIEHNH MENbHULIA COAEPXKUT LMJIMHAPHUYECKYIO KaMepy H3MeNb4eHU,
BPALLAIOLIUICS BaJl, PACHOJOKEHHBIH KOHLEHTPUYHO C KaMepol M3MebUYeHUs U BHYTPU Hee,
psI AMCKOB, YCTAHOBJIGHHBIX HA BPALIAIOIIEMCs Basly, MPUYEM TUCKU O0OpasyroT Mexay coOoi

00bEMBI HU3MEJIBYCHUS, TIPU 3TOM AUCK COACPIKHUT I10 MEHbIIeH MEpPE OAHO CKBO3HOEC OTBEPCTUC,



npoxodsimee OT OZHOro oObeMa U3MENbYeHHs K JAPyromy oObeMy HU3MEJIbUeHUs.
[IpenmyiiecTBO COCTOMT B TOM, HYTO MOXET OBbITb JOCTUTHYTa BBICOKAsi HHTEHCHUBHOCTH
M3MEJIbUYCHHUS] B 00BbeMaxX N3MEJIbYCHHS.

B onmHOM BOmIOmIEHWH MENbHHLIA COAEPKUT KOHTPKONbLO (counter ring),
PACIIONIOKEHHOE TI0 MEHbIIEH Mepe B HEKOTOPbIX 00beMax HM3MebUeHUs], MPUKPEIJICHHOE K
CTEHKE KaMepbl M3MEJbUCHHUs U TIpoxozsiee K Baly. [IpeMMyInecTBO COCTOMT B TOM, UTO
3¢ (HEeKTUBHOCTD H3MEJIbYEHHUsT MOXKET ObITh TOBBIIIEHA MOCPEACTBOM IPeIOTBPALIEHUS
MPOCKaJIb3bIBAaHUSI MaTepHUaa.

B omHOM BOIJIOLIEHUH MO MEHBIIEH Mepe OOUH U3 JUCKOB MMEET MPOQPUIUPOBAHHYIO
MOBEPXHOCTh. [IpenMyIIIeCTBO COCTOUT B TOM, YTO U3HOC AUCKOB MOKET OBbITh OTPaHUYEH.

B onHOM BOIJIOIMIEHUH METBHULIA COACPIKUT MEPEMELTNBAIOLINN IIIHEK, PACTIOIOKEHHbIN
KOHIICHTPUYHO C KaMepoll M3MeNIbYeHHss U BHYTPU Hee JJIsl BpalleHus B Hel. [IpeumyinecTBo
COCTOHT B TOM, YTO MOKET OBbITh MOJTy4eHa MPOCTasi, HO 3PP eKTUBHAS KOHCTPY KLU METHHHUIIBI.

B omHOM BOITIOLIEHUH 1TO MEHBIIIEH Mepe YaCTh CTEHKU KaMepbl U3MEJIbUECHUST CONEPIKHT
OOJIMLIOBOYHBIA CJIOH, TAKOH KakK CeT4aTblii OOJUIOBOUHBINA cioi. IIpenmMymecTBo cOCTOWT B
TOM, YTO U3HOC CTEHKH MOXKET OBbITh OTPaHHYEH.

B oxgHOM BoOmIOmEHNN (PIOTAIOHHAS yCTAaHOBKA CHA0XKEeHA MEPETUBHBIM CPEICTBOM, a
MEJIbHULIA COEAWHEHAa C YKa3aHHbIM TMEePEINBHBIM CPEICTBOM, B pe3yJbTaTe HYero IOTOK
MPOAYKTa BKJIIOYAET IMOTOK KOHLIEHTpara rpyOoi (orauuy, MojJydaeMblii M3 TEPeTUBHOTO
cpenctBa. IIpenmMyIIiecTBO COCTOMT B TOM, 4YTO MOXET OBITb JOCTUTHYTa YIIPOIICHHAS
TEXHOJIOTHYECKAsi CXeMa, M, CJEAOBaTeJIbHO, TpedyeTcss MeHbine  00OpyIOBaHMS,
NPOM3BOACTBEHHBIX TUIOMIA/IeH, KOHTPOJIbHO-U3MEPHUTEIBHBIX TPUOOPOB, CPEACTB YIPABJICHUS U
T.J.

B onmHom BomomeHuu (HIOTALMOHHAS YCTAHOBKA CHAOkeHa OJIOKOM KJacCHU(UKALMU
wiu OJI0KOM 00E€3BOKMBAHMSI, MEJIbHULIA COETMHEHA ¢ YKa3aHHBIM OJIOKOM KjIacCu(DUKAIMK WU
YKa3aHHBIM OJIOKOM OO0€3BOXKMBAHUS, MPH 3TOM IOTOK MPOAYKTA, MpeIHA3SHAYEHHBIA IS
MOJAa4Yl B MEJIbHUIY, COIEPKUT KPYITHBbIE YACTHIBI C Pa3MEpOM, MPEBBIMAKIIAM [TOPOT
knaccuukanuy OJ0Kka KIacCU(PUKALMU WM pa3Mep TBEPABbIX YaCTHUI] OJioka 00e3BOKUBAHUS.
[IpenmymiecTBO 3aKJIFOYAETCS] B TOM, YTO B MEJBHUILY MOAAIOT TOJIBKO T€ YACTHIIBI, KOTOPBIE
HEOOXOAMMO U3MEJTbUHTb.

B opmHOM BOmIOmEHWH OJOK KJIACCU(UKALUUA COIAEPKUT LHKJIOH-KIacCu(UKaTop.
[IpenmyIecTBO COCTOUT B TOM, YTO MOKHO MOJIYYHUTh MPOCTYIO KOHCTPYKIHIO 0€3 IBHKY X CSI
JEeTaJEH.

B onHOM BOmIIOIIEHMHM CHCTEMa PELUPKYJSIUUU CHaO)keHa OJIOKOM OO0€3BOKHBAHMS,

TaKUM Kak 00€3BOKHBAIOIINKA LHUKJIOH, (PUIBTP, CIyCTUTENb UiN LeHTpudyra. [IpenmyiecTso



3aKJIFIOYa€TCsA B TOM, 4UTO A0JIA TBEPAbIX BCIICCTB B ITIOTOKE MPOAYKTA, MOAABAEMOI'0 B MCJIbHUILLY,
MOKET 6bITb YBCJIIMYCHA. 3TO MO3BOJISIET MOBBLICUTD 3(1)(1)6KTI/IBHOCTI:; HU3MECJIBYUCHUA TTOCPEACTBOM
YBCJIIMUCHUSA BSaHMOHeﬁCTBHﬂ MECXKAY YaCTULAMHU U ITOBBICUTH MPOU3BOAUTCIIBHOCTD.

B oxgHoMm BomomieHnn O0OK 00€3BOKMBAHHUSI BKIIFOYAaeT OO€3BOKHMBAIOLINI LIMKIIOH.
[IpenMy11eCTBO COCTOUT B TOM, YTO MOXKHO TOJY4YUTh IMPOCTYIO KOHCTPYKIIHIO O€3 ABHIKY LIHXCS
aeTanein.

B oxHoM BomomeHun (GJIOTALMOHHAS YCTAHOBKA COMEPIKUT YCTPONCTBA Ui CO3MaHUS
IICEBAOOXKNKECHHOI'O CJIOA. HpeI/IMYH_[eCTBO COCTOUT B TOM, YTO LCHHBIC YaCTHULbI BCILJIBIBAOT U
U3BJIEKAETCSI 10 MEHbIIEH Mepe OOJbIasi YacTh MEJKHX YaCTHUI[. ITO TO3BOJIIET HEMEIJIEHHO
YTUIIU3HUPOBATh KPYIMHO3CPHUCTBIC OCTATKH. EH_[e OOHHUM TMPEUMYIIECTBOM SABJIACTCA TO, YTO
MEJIKHE YaCTHULbl MOXXHO O6pa6aTbIBaTb Aaje€ Mo MnOTOKy B CTaHAAPTHOM q)HOTaLII/IOHHOM
obopynoBaHuu ¢ OoJiee BHICOKOH 3 (PEeKTUBHOCTBIO pa3eeHuUsl.

B onHom BomoiieHun (JIOTAIMOHHAS YCTAHOBKA COMEPIKUT YCTPOMCTBA Ui CO3MaHUS
CJIOs TICHDbIL, ITPU 5TOM IJIA BSaHMOHeﬁCTBHﬂ CO CJIOEM IE€HBbI HaCTHULBI ITOOAOT B cJION TIICHBI, I1IOQ
CJIOEM IICHBI B HeHOCpeHCTBeHHOﬁ 6J'II/130CTI/I OT HEro WjiM Hajd CJIOEM IICHbI, WUJIIH .]'[IO6I>IMI/I nux
koMOuHammsaMu. [IpenMyInecTBo 3aKiFO4aeTcsi B TOM, YTO pa3Mmep (JIOTALMOHHOW YCTAHOBKH
MOXKET 6bITb YMCHBIICH, MOXKET 6I:>ITb AOCTUTHYTa BBICOKAs NMPOU3BOAUTCIbHOCTL HA €AWHUILLY
oObeMa (JIoTalMK, a HEMOCPEACTBEHHOE B3aUMOIEHCTBUE C MEHOW/My3bIphKaMH MPUBOAUT K
MOTEHLHMAIBHO 00Jiee BHICOKOMY U3BJICUSHHIO.

B oxgHOoM BomioLIeHHH (hJIOTALMOHHAS YCTAHOBKA COAEPIKUT YCTPOMCTBA Uil CO3MaHUS
NICEBIOOXKIDKEHHOTO  CJIOST W YCTPOWMCTBA [JJIsi CO3MAHMSL CJIOSI TEHBbL, TPH OTOM MAJIst
B3aUMOJIENCTBUSI CO CJIOEM IMI€HbI YAaCTHIbl MMOMAOT B CJOH IMEHbI, TMOX CJOEM TE€Hbl B
HETIOCPEICTBEHHOM OJIM30CTH OT HEro WJIM HaJ CJIOEM IMEHbI WU JIOOBIMU UX KOMOWHAIUSIMU.
HpeI/IMYH_IeCTBO COCTOUT B TOM, UYTO HU3BJCUYCHUE LCHHBIX MHHEPAJIOB MOXET 6bITb
MaKCUMHU3UPOBAHO.

B omHOM BOmJIOIIEHHH Ui ToAadd BO (DJIOTAIMOHHYI YCTaHOBKY IPEIyCMOTPEHa
CEKI[Us TIPEIBAPUTENHHOIO pa3Moia. [IpenmMymecTBO COCTOUT B TOM, YTO MOXKET OBITh CHIKEHO
MPOLUEHTHOE COACPKAHUEC HYacCTUll, CJIHUIIKOM KpPYyHOHbIX MJJjd TMo4a4u BO q)HOTaI_II/IOHHYI'O
YCTaHOBKY .

B 0mHOM BOIUIOIIEHHH YCTAHOBKA BKIJIFOYAET OJIOK pa3esieHus], PaclONOKEHHbBIN Mepe
(IOTALIMOHHON YCTaHOBKOW WM TOcie (DJIOTAIMOHHON yCTAHOBKM JJIsi TpUEMa U3 Hee
OCTAaTKOB. HpeI/IMYH.IeCTBO 3aKJIl04acTCsd B TOM, YTO MOTYT 6I:>ITb HU3BJICUYCHBI YaCTHUIbI,
COACPIKKAIMUE LECHHBIC MHUHEPAJIbI, KOTOPLIC ABJIAIOTCA CIHUIIKOM KPYIHBIMU IJIA MOIMAJaHHS B

HOTOK NpoaykTa. biiok paszneneHus, pacnoioKeHHbIH nepes (oTalmoHHON yCTaHOBKOM, MOKET



o0ecrnieunTh yajeHue KPyIHBIX YaCTHUL], KOTOPbIE MOTYT 3a0JOKHPOBATh BBITPY3KY OCTATKOB
WJIA 3aTPYOHUTD pa3feiieHue, HalpuMep, MyTeM paspyLIeHUs CJIOs IEHBI.

B opmHOM BomuomeHuMM ONOK pa3feneHus CONEP’KUT KOJOCHUK MM PELIEeTKY.
[Ipenmy1IecTBO COCTOMT B TOM, YTO MOXKET OBITh JOCTUTHYTa IMPOCTasi KOHCTPYKUMs OJoKa
paszaeneHus.

B opHOM BomIOmEHNH OJIOK pa3feieHus] COCAMHEH C CeKLMeH NpeaBapUTeIbHOIO
pasmonia sl JONOJHHUTENBHOrO wu3MenbueHus. I[lpemmylnecTBo 3akiouaercs B TOM, UTO
KPYIHBIC YaCTHLbI, COACPKAIIUC LHECHHBIC MHWHCPAJIbI, MOTI'YyT 6bITb HN3MECJIBYCHBI OO pasMepa,
KOTOPBI MOKET MOMACTh B MOTOK MPOAYKTA (PIOTALIMOHHON YCTAHOBKH.

B onHoM BomIOImEeHNH niepen 0J0koM (puioTaruu pacmoyioskeH OJI0K 00e3BOKUBAHHUS IJIsI
yHAJeHUusT BOIbI W3 TIOTOKA TMPOAYKTa, IIOAABAEMOr0 B YyKa3aHHBIA OJOK (JoTanum.
HpeI/IMYH_IeCTBO COCTOUT B TOM, UTO MOXKHO YBCJINYUTD JOJJIO TBEPABIX BEIICCTB B MMOAAYC 6J'IOKa
dbraoraun.

B OAHOM BOIUIOINECHUWU BBIXOJ MEJBbHUIBI COCOIUHEH C CHUCTEMOU (I)J'IOTaLII/II/I JJIA MUTaAHUA
yKa3aHHOW CHCTeMBbI (DJoTanuu, MpU 3TOM cHUcTeMa (PIIOTalMU COAEPIKHUT MO MEHbIIEeH Mepe
OnHy (PIOTALIMOHHYI0 €MKOCTb. [IpenMyInecTBO COCTOMT B TOM, YTO MOTYT OBITh H3BJICUEHBI
LICHHBIE MUHEPAJIbL.

B onHom Bomtomenun (OTalMOHHAsT €MKOCTh MPENCTaBisieT COOOH YCTPOKMCTBO ¢
NICEBAOOKUKEHHBIM CJIOEM, COAEpIKalllee YCTPOICTBA [JIs1 CO3/IaHUS MCEBAOOKIKEHHOTO CIIOS.
[IpenMy1eCTBO 3aKJIIOYAETCS B TOM, YTO MOKHO YJYYIIUTh H3BJICUEHHE OoJiee KPYIHBIX
YacTUI], NpPUYEeM YyKa3aHHble Ooyiee KpPYIHbIE YaCTHIbI TMPENCTaBISIOT COOOH, Hampumep,
YacTUIbl OoJiee KPYIHOrO pa3Mepa MaTepuasta, U3MEJbYeHHOTO B MEJIbHHUIE, WM YaCTHULBL,
MPOLIEAIINE YePe3 MEJIbHUILY 10 JOCTHKEHUSI KOHEYHOTO pa3Mepa U3MeJIbYeHUsI.

B omHoM BomiomeHuu (IOTALMOHHAST €MKOCTh MPENCTaBsieT COOOH yCTPOMCTBO,
cojieprkaliee yCTpONHCTBa AJisl CO3JAHUs CJIOS MEHbL, MPU 3TOM JJIsl B3aUMOZEHCTBHS CO CIIOEM
TICHbI YaCTUIIbI OJAIOT B CJIOH TIEHBI, MO CJIOEM TMEHBbI B HEMOCPEACTBEHHON OJIM30CTU OT HETrO
WK Hajd CJIOEM II€HBI, HJIAU .]'II-O6I:;IMI/I nux KOM6I/IHaLII/I$IMI/I. HpeI/IMYH_IeCTBO 3aKJIKYacTCA B TOM,
YTO MOXHO YJIYYIINUTb U3BJICUCHUC 60.]'[66 KPYINHBIX YaCTHUL, IPUIEM YKA3aHHBIC 6OJICC KPYIHBIC
YaCTUIbl MPEACTABISIFOT COOOH, HampuMep, 4acTUIbl Oojiee KPYIHOTO pasMepa MaTepuaa,
HU3MECJIBYCHHOI'O B MECJIBHULC, WKW YaCTHULbI, MPOMCAIINEC YC€PE3 MCEJIbHHULY A0 AOCTUXKCHUA
KOHEYHOTO pa3Mepa U3METbUECHUsI.

B onmHom BommomeHuu cuctema (IIOTAlMU  CONEPKUT IO MEHbIIeH Mepe Tpu
(I)J'IOTaLII/IOHHbIX C€MKOCTH, PACIOJOXKCHHBIX MOCJICAOBATCIIbBHO TAKUM o6pa30M, YTO BBIXOO IJIA

yAaJieHus] HYDKHErO MPONyKTa Mpenbinymed (hJIoTalHOHHOW €MKOCTH COEOUHEH CO BXOIOM
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cienyroomeit (GrorannoHHONW eMKOCTH. [IpenMyInecTBO 3aKJIF04aeTcsi B TOM, YTO MOTYT OBITh
U3BJICYEHBI LIECHHbIE MUHEPAJbl B HIDKHEM IIPOAYKTE.

B onnoMm Bomsomenun (IOTALMOHHAS €MKOCTb CONEP’KUT YCTPOMCTBO, BKIIIOYAOINEE
BXOZI, COEJUHEHHBbIM I TNpHeMa I[I0JaBaeMOro MaTepuana, IMOoAaNexaero obpadoTke B
YKa3aHHOH (DJIOTALIMOHHOM €MKOCTH, M pACIOJIOKEHHBbIH B HIJKHEH YacTH (hIOTalMOHHOM
€MKOCTH, TIEPEJIMBHOE CPEICTBO IS Y JaJIeHHs (PJIOTALIMOHHOTO KOHLIEHTPATA, PACIIONIOKEHHOE B
BEpXHEeH YacTH (JIOTALMOHHON €MKOCTH, M BBIXOA JJIsl YJAJCHUS HHXKHErO TMpPOAYKTa,
PACTIONIOKEHHBIN B HIKHEH 9acTh (PIIOTALIMOHHON eMKOCTH. [IpenMyecTBO COCTOUT B TOM, YTO
BBICOKMH BBIXOJI MOJKET OBITh JOCTUTHYT Oyilaromapsi OOJbIIOMY KOJHYECTBY MOABOIMMOMN
SHEPTUHU U XOPOLIUM CBONCTBAM MepeMeIINBaHMSL.

B oxgHOM BomutomeHn# (proTaMoOHHAS eMKOCTh CONEPKUT MEXaHUYECKYI0 MELIAIKy JJIst
NepeMellBaHus CyCIeH3UH B yKa3aHHON eMKoCTH. [IpenMyIecTBo COCTOUT B TOM, YTO MOKHO
UHTEHCU(UIMPOBATE OTAEICHNE YACTHII, COAEPIKALINX [IEHHbIE MUHEPAJIbI, OT IPYTHX YACTHII.

B oxgHOM BomutomeHn# (proTaMoOHHAS €MKOCTh CONEPKUT MEXaHUIECKYIO0 MELIANKY JJIst
CO3/1aHMsI My3BIPPKOB B YKa3aHHOM eMKOCTH. IIpenMyInecTBO COCTOMT B TOM, YTO MOSKHO
MHTEHCU(UIMPOBATH OTAEICHNE YACTHII, COAEPIKALINX [IEHHbIE MUHEPAJIbI, OT IPYTHX YACTHII.

B onmHOM BomtomeHun (JIOTAlMOHHAS €MKOCTh MPEACTABISIET COOON 3aKPBITHII COCY[
11 (GIOTalMU N0 NABJICHUEM, ITPH 3TOM (IIOTALIMOHHBIM KOHLIEHTPAT YIAJSIOT O] AaBJIEHHEM
u3 cocyzaa. [IpenMyInecTBo COCTOUT B TOM, YTO MOXKET OBITh JOCTUTHYTO BBICOKOE M3BJICUEHUE,
TaK KaK HeT I0TepPb B MEHE.

B omHOM BomomeHun (JIOTALMOHHAS €MKOCTb COAEPKUT YCTPOWCTBA  AJIS
THEeBMATUYECKOHN mojauu ra3a. [IperMyInecTBO COCTOMT B TOM, YTO MOXKET OBITh JOCTHUTHYTO
0oJiee BBICOKOE Ka4eCTBO MPOAYKTA H/HITH YTy YLIEHHOE U3BJICUEHUE MEJIKUX YACTHII.

B omHOM BOIJIOMIEHWMH 1O MEHbIIEH Mepe oaHa U3 (IOTALMOHHBIX €MKOCTEH
MPECTaBJIsIeT COOOM yCTPONCTBO MEHHOTO Pa3ieNieHus], COEpIKallee YCTPOMCTBA JJIsl CO3MaHMSI
CJOs TEHbL, BKJIIOYANOIlee BXOJ, COEIUHEHHBIM [JIs1 IpUeMa I10AaBaeMOro MaTepuana,
nojJieskamero o0paboTke B yka3aHHOU (PIOTAIIHOHHOW €MKOCTH, U PACTIONIOKEHHBIN B BEpXHEH
4acTh (PIOTAIIMOHHOH €MKOCTH, TE€pPEeUBHOE CPENCTBO Ui yHaleHus (IOTAlMOHHOTO
KOHIICHTpPATa, PACIOJOXKEHHOE B BEpPXHEH YacTH (PJIOTALMOHHON €MKOCTH, M BBIXOA MJIS
yAalNeHuss HIKHEro NPOIYKTA, PACIIONIOKEHHBI B HIDKHEW 9acTh (DIOTALIMOHHOM €MKOCTH.
IIpenMyImecTBo COCTOUT B TOM, YTO MOXKET ObITh JOCTHUTHYTO BBICOKOE KaY€CTBO MPOIYKTA.

B onHOM BomutomeHn# (GIOTalOHHAsE €MKOCTb COIEPKHUT CIMBHYIO TPYyOy Ui momadu
CYCIEH3UH, NpPUYEeM CIIMBHAas TpyOa cHaOXeHa COIUIOM [JIsl MOJadu B CYCHEH3MIO B HeM
¢noTauMOHHOrO rasa mox AaeieHHeM. [IpeMMyInecTBO COCTOMT B TOM, YTO MOXKET OBbITh

AOCTHUIHYyTa BBICOKAsI CTCIICHb HU3BJICHCHUS B PE3YJIbTATC JIOKAJIHU30BAHHOI'O IMOABOAA OOBIIOTO
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KondecTBa sHepruu. Eiie ogHO MpenMyIecTBO COCTOMT B TOM, YTO MOXKET OBITH YIIyHIIEHO
U3BJIEUEHHE OCOOEHHO MENIKOH (ppaKiiH.

B onHOM BOmomeHHH CIMBHAs TPyOa CONEPIKUT BBIXOAHOE COILIO, BBINOJHEHHOE IS
CO37JaHMsI CBEPX3BYKOBOMN yJapPHOM BOJIHBI B CYCIIEH3UH, KOT7Ia OHA BBIXOAUT U3 CIUBHOM TPYOBI.
IIperMyecTBO COCTOMT B TOM, YTO MOXKHO YJYYIIHTH (DIOTALMIO MEJNKHX U YJIBTPAMENKHX
YaCTHL, COJEPKALINX, HAIIPUMEDP, MUHEPAIBHY IO Py Ay WU YIOJlb.

B oHOM BOIUIOIIEHHUH MEJBHHIY SKCIUTYaTHPYIOT B KOHQUIYpPALUU OTKPBITOrO LHKJIA.
[IpenMyIecTBO 3aKJIKOYaeTCss B TOM, YTO MPOCTasi KOHQPUIYpaLusl TO3BOJISET CHH3HUTH

3Hepron0Tpe6neHMe " CHU3UTD KaIllUTAJIbHBIE U SKCILTyaTallMOHHBIC PaCXOAbI.

Kpatkoe onncanue ueprexein

HexkoTtopble BOIIIOMIEHNS], WILTFOCTPUPYIOIINE HACTOsIIee N300peTeHne, OMUcanbl Ooee
noapoOHO Ha YepTexax, rae

¢ur. 1 mpencrasnsier cob0i CXeMaTUYECKHI BUJ YCTAHOBKU B YaCTUYHOM IONEPEYHOM
CEeUeHNH,;

¢ur. 2 mpencrasisier cobOW CXeMaTHYECKUH BHJI APYTrOH YCTAHOBKA B YaCTUYHOM
MIONIEPEUHOM CEUEHUH,

¢ur. 3 npencrasnser coO0i cxeMaTH4eCKuii BUA COOKY TPeThel MEJIbHHULBI B YACTUYHOM
MIONEPEUHOM CEUEHUH,

¢ur. 4 npencrasiser coOON CXeMaTHYECKHH BHJ CUCTEMBbI (DIIOTALHH,

¢ur. 5 npeacrasisier cOOON CXeMaTUYECKHI BUA JPYTOi CUCTEMBbI (DIOTALHH;

¢ur. 6 npencrasisier coOON cxeMaTUYeCKHil BuA Onoka duiorauuu, u

¢ur. 7 npencrasisier cOOON CXeMaTHYECKHUI BUI TPETbeH CUCTEMbI (PJIOTALINY.

Ha wudeprexax HEKOTOpble BOIUIOINEHHUS T[OKa3aHbl YIPOLIEHHO JUIsl SICHOCTH.

AHanoruyHele A€Talii OTMCYCHbI OAUHAKOBbIMU HOMEPAMU HOSI/ILII/II\/'I Ha YE€PTEXkKax.

ITonpobHoe onucanue n300peTeHus

@ur. 1 mnpencraBnser coOoil cxeMaTHUeCKUH BHI (PJIOTALIMOHHOW YCTAHOBKH B
YaCTUYHOM IONIEPEYHOM ceueHnH. Y ctaHoBka 100 Bxirovaer 6sok 1 uoranum u MmenpHULy 2.

Menbauna 2 coenuneHa ¢ Giokom 1 dnoramum s mpueMa B Hee MOTOKA MPOAYKTA, B
JaHHOM ciy4ae (JIOTALMOHHOTO KOHLEHTpara. MenbHuIa 2 COXEp’KUT KOHCTPYKLUUIO 3 s
U3MEJIbYEHHUS, PAa3MELIECHHYI JUI1 KOHLEHTPALMHU OJHEPruM MU3MENbYEHUsT Ha 4YacCTULAx
(IOTaLMOHHOTO KOHLEHTPATa, U KOHCTPYKUIMIO 4 U KiacCU(pUKALIUK, KOTOpPas MO0 MEHbIIEH
Mepe YaCTUYHO HHTETPUPOBAHA C KOHCTPYKLMEHW 3 AJid U3MENbYEHUs U INpeIHa3HA4YeHa JJIs

HarpaBJICHUS 9aCTUL HA CTOJIKHOBCHUE C KOHCTPYKLIPIGP'I 4 AJist UBMEJIBYCHUS Ha OCHOBE pasMeEpa



YJaCTHUI TAKUM 00pa30M, YTOOBI YaCTHULIBI CAMOTO KPYITHOTO pa3Mepa pactpeneseHus YacTHIl 10
pasMepaM H3MeNbYAINCh B OOJbLIEH CTENEeHH, 4YeM YacTHULbI CaMOro MEJIKOrO pasMepa
pacnpenesieHus: 4aCTULl IO pa3MepaM.

Du3nuecKkne NpoLEecChl U3MENbUYEHUs PyAbl MOTYT OCHOBBIBATHCS HAa COYETAHUU yAapa,
abpa3MBHOrO M3HOCA M MCTHPAHUS. YJapHOEe pa3pylLIeHHe OCHOBAHO HAa TPEIUHAX B YaCTHILIE
pyzbl, 4TO pazOuBaeT 4acTuily Ha Oojiee Meykue Kycouku. AOpasuBHBIA M3HOC M HUCTHPAHUE
OCHOBAHBI Ha TIOBEPXHOCTHOM JABJICHUH M CIABUTE, YTO OTAEJSIET OoJiee MeJIKHue KyCKH OT Oolee
KPYNHBIX 4acTull pyael. Hawubosnee kpymHble wuacTHUbl 00bMHO Oonee 3ddexTuBHO
U3MENbYAIOTCST TPU  yAape, a caMble MeEJNKHe 4YacTUlbl OObdHO Oosiee 3ddexTuBHO
U3MENBbYAIOTCS MPpH a0pa3UBHOM U3HOCE M UCTHPAHHH.

B coorBercTBMM C OJHMM acCHEKTOM MEJbHULA 2 COAEPKUT NPEANOYTUTENIBHO
CTAlMOHAPHO pAa3MEIICHHYK KaMmepy S U3MeNbueHUsT ¢ BpALAOUIMNCA 3J€MEHT O,
PaCMoOJIOKEHHBI B KaMepe S5 HM3MeNbUe€HUs C BO3MOKHOCTBK) BpalleHHs B Heil. B omHOM
BOIUIOIEHUHA MEJIbHULA 2 AOMOJHUTENBHO COAEPXKUT MENIOUIUE Tena 7, PacloOKEHHBIE B
Kamepe S5 m3menbueHus. [lone3Hblii 00BEM Kamepbl 5 M3MENbUEHHUs] MOXKET ObITh 3arlOJHEH,
Hanpumep, n0 70-80% memomuMu Tenamu. Mentoliue Tena 7 MOTYT BKJIHOYaTh, HalpuUMep,
KBapILEBbIN MECOK, OTPaOOTAHHBIM IUIABIIBHBIN IIJIAK, KEPAMUYECKUE IIapbl, METAJIMUECKUE
LIapBI.

B omHOM BOIUIOIIEHMM TO MEHbBIIEH MeEpe YacTb CTEHKU KaMepbl 5 H3MEIb4eHUs]
COIEPKHUT OOJMLIOBOYHBIH CJIOM, TAKOM KaK CeTYaThIN OOTMLIOBOYHBIN CJI0H 14.

B oxHOM BOmIOmEHMHM Kamepa 5 HU3MeNbueHHs HMMeeT LWIMHAPHYECKYI (opMmy H
pacrosiokKeHa, 0 MEeHbIIEH Mepe MO CyLIeCTBY, BEPTUKAIbHO.

B opgHOM BOMmIOIEHMH MEJBHULA 2 COAEPKUT MNEePEMEUIMBAIOIMUNA IIHEK 13,
PACIIOJIOKEHHBIM KOHLEHTPUYHO C KaMepoW 5 U3MENbUEHUs U BHYTPU HEE C BO3MOXKHOCTBIO
BpaineHusi B Heil. MenbHua 2 MoxeT ObITh, Hanpumep, Vertimill® npoussoacTea Metso Oy
wi Towermill® npomssoncrea Eirich GmbH.

ITo mepe BpalieHUs NepeMELINBAKOIINUN MHEK 13 NOCTOSIHHO MOJAHUMAET MUHEPAJIBbHYIO
pyay ¥ Memolue Teia (Hampumep, CTaJbHbIE WM KePaMHYECKHE LIapbl, KOTOPbIE O0JIErdaroT
U3MeNbUeHHE) BBEPX JI0 TE€X TOp, ITOKA OHU B KOHIIE KOHIIOB HE Ma/al0T OOpaTHO HA MaTepual u
MEJIOIME TeNla, HaXOAsIIHMECs B HACTOsALEee BpeMsl B HUKHEW 4dacTu MenbHUUbL. llonsem u
ONyCKaHUE MaTepuaja U MENIOIIUX TeJl BbI3bIBAET U3MENIbUCHUE MaTepHalla, NPEUMy LIeCTBEHHO
MOCPECTBOM yAapa.

B onnHom Bomyomenuu Onok 1 ¢uoranum cHaOXeH NepesuBHBIM CPEencTBOM 15 mums
CJIMBa MOTOKA (DJIOTAIMOHHOIO KOHLEHTPATa, T.€. YacTHLl ¢ OOHAKUBIIMMUCS MUHEpalaMU Ha

MIOBEPXHOCTH, KOTOPbIE MOCTYIHIIN B BEPXHIOI 4acTh (PIOTALIMOHHON ycTaHOBKM 1. MenbHuIa
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2 coeAuHEHA C YKa3aHHBIM MEpEIMBHBIM CPEICTBOM 15, Tak UTO MOTOK MPOAYKTA BKIIOYAET
MOTOK (PJIOTAIMOHHOTO KOHLIEHTPATA, MOCTYMAOLINHA U3 NePETUBHOIO CpeacTna 15.

B oxgnom Bomomenuun 650k 1 ¢aoTauun Comep>KUT YCTPONUCTBO € INCEBIOOKIKEHHBIM
CJIOEM, COZeprKallee YCTPONUCTBA AJIsl CO3/IaHuUs MICEBAOOKIDKEHHOTO ¢Jiosl B Osoke 1 duoranum.
B nppyroMm BoOIUIOLIEHHH, HampuMep, MokasaHHOM Ha ¢ur. 6, 6ok 1 dQuoramun comepkut
YCTPOWCTBO MEHHOW (JIOTalMK, UMERINee YCTPOHCTBA Ui CO3JaHMsl CJIOsi MeHbl B Ojoke 1
¢notaumu. Ciol meHbl MOXKET B3aMMOJEHCTBOBATh C YaCTHLIAMH IMOTOKA Mpoxaykra. B omHOM
BOIUIOLEHUH MTOTOK MPOAYKTA Pa3MELIAOT TaK, YTO €ro MOAAOT B CJIOU NEHBL, MOJ CJIOEM IEHbI
B HEMOCPEICTBEHHOH OJIM30CTH OT HEro, WIM HaJ CJI0eM TeHbl, WIH JIOOBIMH HX
KoMOMHamsAMU. TepMUH « HENIOCPEACTBEHHAs OJIM30CThY 371€Ch O3HAYAET paccTosiHhe 20 CM HIIH
MEHeE OT CJIOSI IIEHBL

B onHOM BoOMIIOLIEHNH NOTOK MPOAYKTa pa3MeLIaoT TaK, YTO €ro MOJAr0T B CJIOH MEeHBI,
TIOZ CJIOEM TEHBI Ha PACCTOSIHUM He OoJiee 2 CM OT HEero, WM HaJl CJIOEM IEHBI, WIH JTIOOBIMH HX
KOMOWHALIUSIMH.

B ongnom Bomtomennu 0ok 1 QuioTammu comepiKUT Kak yCTPOWCTBA IJIsl CO3MAHUS
TNICEBIOOKIKEHHOT'O CJIOsA, TAK U Y CTPOUCTBA [JIs1 CO3AAHUS CJI0s NIEHBI.

B ognom Bomnomenun ycranoBka 100 comep:xur Hacoc 18, pacnosOKE€HHBIA MEXIy
6mokom 1 ¢noranum ¥ MenbHULEH 2, 4TOOB! CIIOCOOCTBOBATh MPOTEKAHUIO TMOTOKA MPOIYKTA
MEXy HUMH.

B opgnom Bomnomenun ycraHoBka 100 comepUT cekuuoo 26 NpeaBapUTEIbHOIO
pasMonia, mpeqHa3HaYeHHyIo s nutaHus Onoka 1 ¢uorammu. Cexims 26 npenBapUTEIbHOTO
pasMoJia MOXKeT MPEACTaBIATh COOOH, HAIIpUMep, MEJIbHHULYY CAMOU3MENbYEHUs, I MEJIbHULYY
TIOJTy -CaMOM3METbYEHUS, MITH HLTA(OBAIIbHBIN BaJIOK BHICOKOTO JTABJICHUSI.

B omHoM Bomtomennn yctanoBka 100 cogep:kut 0ok 23 pasnesieHus, pacrioiI0KeHHbINH
mbo no, mubo mocie 6noka 1 ¢uortanuu. biok 23 pa3geneHuss MOXKeT OOECTIEUUTD yaalieHUe
TaKUX KPYIHBIX YACTHIl M3 MOTOKAa MaTepualia, KOTOpble HE MOTYT IOMACTh B MEPEuB OJIoKa
¢dnotaumy, ¥ UX WoAady B JajbHEHIIUI mporecc (MpOLecchl) Uil BBICBOOOXKIEHHUS] W3 HHX
LIEHHBbIX MHUHepasioB. Hampumep, Omok 23 pa3geneHuss MOKeT OBbITb COENMHEH ¢ ceKuuen 26
MPEABAPUTENIBHOTO pasMoiia [Uid AajbHEHIIero usMenbueHus. biok 23 pasneneHuss MOXeET
cozepKaTh, HAPUMEP, KOJIOCHUK WM PELIETKY.

B oxnom Bomiomennu ycranoBka 100 comepkut 00k 00€3BOKHMBAHUS, Pa3MEIIEHHBIN
nepen 6mokom 1 ¢uorammu. brnok o0e3BokuBaHUsI o0ecrieunBaeT yaajieHHe BOIbI U3 MOTOKA
NPONYKTA, KOTOPBIHA MpeaHa3HaueH i nogadn B 0ok 1 ¢uorarnmm.

@ur. 2 npencrasnseT coOOH CXeMaTHYeCKUH BUA APYrod YCTAHOBKH B YaCTUYHOM

NMonepeIHOM CCUCHUH.
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B omHom Bomiomenun Onok 1 ¢Quoranmm cHaOxen Onokom 17 xmaccuduxanmy,
Harpumep, LHUKJIOHOM-KJIAaCCU(PHUKATOPOM, HIH OJOKOM 24 00e3BOKMBAHUS WM YIAJICHUS
TBEPABIX YACTHIL, HAPUMep, 0OE3BOKUBAIOIUM LHUKJIOHOM, (PUIBTPOM, OJIOKOM OCaXICHUS,
TAKUM KaK CTyCTUTENIb WM OCBETIHUTENb, WM LeHTpudyroi. brok knaccupuxanmm wnnmm
00€3BOXKMBAHMSI MOXKET OBITh COEINHEH C MEePEJIUBHBIM CPENCTBOM 15 Onoka ¢uotanuy uim co
BTOPBIM BBIXOAOM 27 (Kak MokaszaHo Ha ¢ur. 2) 6yoka ¢roramum.

Menbhuia 2 coenuneHa ¢ 6iokom 17 kmaccudpukanuu wid 0J0koM 24 00e3BOKUBAHMS,
TaK YTO MOTOK MPOAYKTA, NMOJABAEMbIi B MEJIbHUILY 2, COAEPKUT KPYIHbIE YaCTULbI pa3MepPOM
BbIIIe TIOpora kjaccudukanuu 00ka 17 kmaccupukauy WM pasMepa TBEPIAbIX 4acTULl OJIOKa
24 00e3BOKHUBAHMUSL.

B ongHOM BOmIOIIEHMH MOTOK NPOAYKTA, MOJABAEMBbI B MENbHUIy 2, BKIIIOYAET HE
TONIBKO Tomauy u3 Omoka 17 kmaccudukammu i Onoka 24 00e3BOKMBAHUS WM yIAJCHUS
TBEPAbIX YACTHL], HO TAK)KE U IPYTO€ ChIpbe.

B onHOM BOIUIOIIEHWH TIEPETUBHOE CPeAcTBO 15 Ojoka (oTanuu COENUHEHO 4Yepes
650k 24 00€3BOKMBAHUS MITH YIAJICHUS] TBEPABIX YaCTHUI] C MEJIbHULICH 2.

B ogHOM BOIIOIIEHMM MENBHHULA 2 COAEPKUT KOHTPKOJNBLO 12, pacnosioKeHHOe IO
MeHbIIEH Mepe B HEKOTOphIXx oObemax 10 m3menbuenus. KonTpkombLo 12 mpukpemieHo K
CTEHKE KaMmepbl 5 W3MEeNbYeHUs] U IPOXOAUT MO HANPABJIEHUIO K Basly 9. B ogHOM BomoueHun
MHOXeCTBO 00beMOB 10 M3MenbueHHUs BKIIOYAeT KOHTpkojibuo 12. B ogHOM BOmiomeHun
KaXapli u3 o0beMoB 10 W3MeNnbueHHs COAEpPKUT KOHTpPKOJbHO 12. MenbHuma 2 MOXeT
npeACTaBIsITh cO00M, Hanpumep, MesbauLy HIGmill® mpoussonctsa Outotec Oyj.

B onHOM BOMJIOIIEHNH 1O MEHbIIEH Mepe OMH U3 TUCKOB 8 MMeeT MpO(IIMPOBAHHY O
noBepXHOCTh. [IpoduupoBaHHas MOBEPXHOCTb MOKET BKJIIOYATH 3AIIHMTHBIE 3JIEMEHTBI, TAKHEe
KaK OJIOKH, BBICTYTAIOIUE U3 JHICKOB 8.

B onHOM BomomeHHH MeJbHHUIA 2 COAEPKUT BXOJA B BEPXHEHM UacTu WJIM B Ipenenax
BepxHUX 20% MeNbHUILBl Ui [IpHeMa MHUHEPaIbHON pyJAbl M BBIXOJ B HIDKHEH 4acTU WIH B
npenenax HWKHUX 20% MeIbHUIIBI AJs yaleHHs U3MEIbUeHHOIro MaTepuana U3 MeJlbHULbL. B
APYyrOM BOIUIOLIEHUH MeJbHHUIIA 2 CONEPKUT BXOA BHM3Y WIIM B Mpeaenax HWwkHUX 20%
MEJIbHULIBI I IPUEeMa MUHEPAJIbHOM Py bl M BBIXOJ B BEpXHEH 4aCcTU WM B Mpefesax BEPXHUX
20% MeTbHUILIBL

@ur. 3 npencrasiseT cob0i cxeMaTH4IeCKUl BU COOKY TpeThbeil MEJTbHHULIBI B YACTUIHOM
MONIEPEUHOM CEUEHUU.

B opHOM BOmIOImEHMH MeNbHHULA 2 COAEPKUT IO MEHbIIEH Mepe TIOPU30HTAJIBHO
PaCIONOKEHHY K0 LIUIMHAPUYECKYIO KaMepy S u3MesibueHus. Bpamaronuiics Bal 9 pacnoyioxkeH

KOHLEHTPUYHO C KaMepou 5 u3MeNb4eHust U BHYTpU Hee. Psn nuckoB 8 yCTaHOBJIEH Ha
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BpAIIAoIEeMcs Bajly 9 Tak, 4TO AUCKH 8 CO3Mar0T Mexay coboit oobembl 10 m3menpuenus. Juck
8 conmepskuT Mo MeHbIneH Mepe OHO oTBepcTHe 11, mpoxozsiee yepe3 Hero U3 OJHOro o0bema
10 u3MenpueHust B APyroi oObeM m3MenbueHusi. Takol TUIT METbHHLIBI 2 MOXET MPEICTaBIIsITh
coboti, Hartpumep, MenbHuIly IsaMillTM npoussonctsa Glencore Technology.

@ur. 4 mnpencraBisier coOOH CxeMaTHUeCKWi BHI CHUCTeMbl Quotarmu u  ¢ur. S
IpencTaBIsieT coOOH cxeMaTHdeckuil BUI Apyroi cucremsl ¢uoranuu. Cucrema 20 ¢roranmm
pacrojioskeHa B COOOIIEHUH TI0 TEKy4Yel cpelie ¢ MeJIbHULIEH 2, ONMUCAHHOW B 3TOM OMMCAHUMY,
TaK 49TO BbIXOH 19 MenbHUIBI coemuHeH ¢ cuctemoi 20 Quortanmm, KOTOpas CONEPIKHUT IO
MeHbIIel Mepe OHY (IIOTAIMOHHYI0 eMKOCTh 21.

MenbHuULy 2 3KCIUYaTHPYIOT B KOH(PUTYpPALMH OTKPBITOrO IMKJA, T.€. 0€3 OTHeIbHOH
KJIaCCU(UKALNH U PELUPKYJSIIUK MaTepuata 0OpaTHO B MEJIbHUILLY.

B onrOM BorutomeHnH (IOTaMOHHAS €MKOCTh 21 SBISIETCS ONHON U3 CIIEAYIOIIHX:

YCTPOUCTBO C MCEBAOOXKWKEHHBIM CJIOEM, COAEpIKallee yCTPOMCTBA Il CO3AAHUS
NICEBIO0KIKEHHOIO CJI0s1, WU

YCTPOWCTBO, COAEp:Kalllee yCTPONCTBA Il CO3JaHMsl CJOs MEHbl, B KOTOPOM JiA
B3aUMOJEHUCTBUSL CO CJIOE€M IE€Hbl YaCTHULBl MNOJAOT B CJIOM MEHbI, MOJ CJIOEM IIEHbI B
HETIOCPEICTBEHHON OJM30CTH OT HETrO, WM HaJ| CJIOEM IeHbI, WIH JIIOOBIMU X KOMOWHAIUSAMH,
WIH

YCTPOWCTBO, COAEpIKaLlee yCTPOMCTBA [J1s1 THEBMAaTUYECKOM MMOAAYM ras3a, uiu

3aKpBITBIM cocyn Ui (JIOTalMU TOJ JaBjeHHEM, Ine (IOTALMOHHBIM KOHIEHTPAT
YIAQJISIOT MOA JaBJIEHUEM U3 COCYAa, WU

YCTPOIMCTBO (Takoe, Kak Moka3aHo Ha ¢ur. 4), comepkaiiee BXoa 22, COeIUHEHHbIH AJIs
nmpreMa TOAaBaeMOro Marepuana, Momjiexanero odopaboTke B yKa3aHHOM (PJIOTALIHOHHOM
COCyJie, U PacIONIOKEHHBIN B HIDKHEHW YacTH ()JIOTALIMOHHOTO cocyna 21, mepearBHOe CPeaCcTBO
15 nns  ynaneHuss (HJIOTAIMOHHOTO KOHLIEHTPATa, pACIOJIOKEHHOE B BEpPXHEH YacTu
¢aoTauroHHO# eMKocTH 21, U BBIXO 25 ISl yOaJIeHUs] HU)KHETO MPOAYKTA, PACTIOIOKESHHBIH B
HIDKHEH yacTu (IIoTannoHHON eMkocTh 21.

B omnom Bomomenuu cucrema 20 ¢uoTanuu COAEPKUT TO MEHBbINEH Mepe TpHu
(IOTAMOHHBIX €MKOCTH 21, pacToIOKeHHBIX MOCIEIOBATEIBHO TAKUM 00pa3oM, 4TO BBIXOA 25
IUIA yAAJeHWusT HWKHEro NpPOAyKTa mpeabiayined ¢poTannoHHON eMkoctH 21 coenmHeH co
BXOZIOM 22 crenyroiei ¢paorannoHHoN emMkocTr 21. B omHOM BomiomeHnu Bce (I0TalMOHHbIE
emkoctd 21 B cucreme 20 QuoTtanuu OTHOCATCS K OAHOMY U TOMy e Tumy. B nmpyrom
BomuomieHnn B cucreme 20 ¢roTauMyM NPUCYTCTBYeT IO MEHbLIEH Mepe [Ba TUMa

(bIoTaMOHHBIX eMKOCTeH 21.
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B oxgHoMm Bomiomennn (uiorannoHHasi eMKOCTh 21 COmepKUT MEXaHUYECKY0 MEIIaJKy
IJIs1 TIEPEMEIIUBAHUs CYCIEH3UU B YKA3aHHOM €MKOCTH. JIOMOJHUTENbHO WM AJIbTEPHATUBHO
MO>KHO HUCIIOJIB30BAaTh MEXaHUYECKYHO MELIAJIKY I CO3aHHUs Iy 3bIPbKOB B COCY JI€.

B opHom BomtomeHun (TakoM, Kak InokasaHo Ha ¢ur. 5) ¢uoranuonHass eMkocTh 21
NpeACTaBsieT COOOM YCTPOWCTBO ANl TMEHHOTO pasfeNeHus], COAeprKallee YCTpOHCTBa st
CO3/1aHMs CJIOs MEHBI, IPU 3TOM BXOJ 22, COEAMHEHHBIN I IpueMa MOAAaBaeMOro MaTepuala,
nojJieskamero oopaboTke B yKka3aHHOH (DIOTALIMOHHONW €MKOCTH, PAcroOJIOKEeH B BEPXHEH YacTH
¢daoraumonHoit emxkoctu 21, B BepxHe#dl wacTu (HIOTAMOHHONW €MKOCTH 21 pacmojioKeHO
neperBHOEe CPencTBo 15 s ynaneHus: (JIOTAMOHHOTO KOHIIEHTpaTa, a B HIDKHEH YacTh
¢aoTaurorHO# eMkocTH 21 pacnonokeH BeIXoA 19 s yaaneHus: HUKHEro MPOIyKTa.

B oxgHOM Bomutomenn# (uioTanmoHHas eMKOCTh 21 COmep KUT MO MEHbLIEH Mepe OIHY
CIIMBHYIO TPyOy, MO KOTOPOH B €MKOCTb MOJAIOT cycnen3mto. CiuBHas TpyOa cHaOKeHa COTIOM
Ut oavyy (PIOTALMOHHOTO ra3a IMoj AaBJIEHHEM B HaXOIALIYIOCS B Hel cycreHsuto. Kpome
TOTO, CIMBHas TPyOa COMEPIKUT BBIXOIHOE COIUIO, KOTOPOE BBINOJIHEHO MJIsI BO30Y KIEHHS
CBEPX3BYKOBOH yAapHOH BOJHBI B CMECH ra3a M CYCIIEH3UH Ha BbIXOJE U3 CIMBHOMN TPYOBI.

@ur. 7 npencrasnsier cOOOH CXeMaTUUeCKUN BUJ TpeThell cucteMsl ¢uiotaumu. Kak yike
OIKCAHO, B OJHOM BOIUIOIIEHHUHU (PIOTALMOHHAS eMKOCTh 21 mpencraBnser coOOH 3aKpbITHIN
COCYZl TOA MAaBJIEHHEM, B KOTOPOM MOJKET MNPOHMCXOAUTH (PIOTaLMs IOA JABJICHUEM U W3
KOTOpOro (pJIOTALIMOHHBIA KOHIEHTPAT YIAJIAIOT IOJ JaBjieHueM. B ogHOM BoOmoLieHHH B
cocyze He oOpasyercs eHa, HO 3arpy KeHHbIe My3bIpbKH COOMPAIOT nepen oOpa3oBaHUEM IEHBI.

Bxon 22 moxer ObITh PacHoONIOKeH B HIDKHEH 4acTh (DJIOTALMOHHON eMkoctH 21,
nepeBHOE CpeacTBO 15 mans oTBoAa (PJIOTALIMOHHOTO KOHLIEHTpaTa B BEpPXHEH 4YacTu
¢aotaumnonHoit emkoctu 21 u BhIxoA 19 nmisl ynaneHus: HUXKHEro MPOAYKTa B HIDKHEH 4acTu
¢aoTaumnonnoit emMkoctu 21. @noTaunoHHbIE eMKOCTH 21 MOTYT OBITh YCTAHOBJIEHBI HA OJHOM
ypoBHE (KakK MOKa3aHO), MIOCKOJIbKY MEpPEeTeKaHHue M3 COCyJa B CIEAYIOIIUN COCYJl MPOUCXOAUT
MOCPENICTBOM JABJIEHUs, CO3aBAEMOr0 B COCYAAX.

B onmHoM BomomeHuu BbIXON 19 Ui yOaneHWs HIDKHErO IMPOAYKTa MOXKET OBITh
PAaCIIONOKEH B BEPXHEH 4acTh (PIIOTAMOHHON eMKocTH 21.

B onHOM BOIIOIIEHMH €MKOCTb MOJ AABIEHUEM COACPKUT MEXAHUYECKYH0 MEINAJIKy.
OnuH U3 MPUMEPOB TAKOTO THUIA EMKOCTEH U3BECTEH Kak «peakTop npsmoi ¢guorauum» (DFR).

3necp cienyer OTMETUTh, YTO BCE (PJIOTALIMOHHBIE €MKOCTH 21, pacmoJOKEHHBbIE B
cucremMe 20 ¢aorammu, MOryT OBITH OJHOIO THIA WM, AJBTEPHATHBHO, MOXKET OBITH IO
MeHbIIel Mepe ABa TUMa (PIOTALIHOHHBIX EMKOCTEH.

N3o00pereHne He OrpaHHMYEHO TOJBKO BOIUIOIIEHUSMH, ONMCAHHBIMH BBILIE, BMECTO

OTOTO BO3MOXHBI MHOIM€ BApUAHTBI B TIIPEACTIaX o0bemMa I/1306peTaTeJ'IbCKOFO 3aMbICJia,
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OTIPENENIEHHOTO HIDKETPUBEASHHON (opMysiol uzoOpereHus. B pamkax m300peTaTebcKoro
3aMbICJia MMPU3HAKU Pa3JIMIHbIX BOHJ'IOH_IGHI/Iﬁ u HpI/IMeHeHI/II\/'I MOKHO HUCITIOJB30BATH B COUCTAHUU
C MMpU3HaKaMH1 APYyroro BOIJIOLICHUS UJIH ITPUMCHCHUA, WIN 3aMEHATDH UX.

UepTesku M COOTBETCTBYIOIEE ONMUCAHME MpPEIHA3HAYEHbI TOJBKO JJIST WLTIOCTPALUU
unen uzoOpereHus. M3o0peTeHne MOXeT BapbHPOBATbCS B AETAIAX B Ipenenax oObema

n300peTaTeNnbCKON aeH, ONpeNeNeHHO B Hipkecaenyomei Gpopmyie nzodpereHus.

0O003HAYEHHUS NO3ZHLIUHA

—

010K rroTaruu

2 MEJIbHALA

3 KOHCTPYKIUS I U3METbUCHHUS
4 KOHCTPY KLU I KJIacCU(PUKALUU
5 Kamepa U3MeIbYeHus

6 BPALIAOLIUICS 3JIEMEHT

7 MEJIIOIIHE TeNa

8 JIIUCK

9 BaJI

10 00BeM H3MeTbUEHUS

11 OTBEpPCTHE

12 KOHTPKOJIBLIO

13 NEePEeMELINBAIO NN HTHEK

14 ceT4aThlii OOJMLIOBOYHBIN CIION
15 NEPEJIMBHOE CPENCTBO

16 CHUCTEMA PELUPKYJISALIUU

17 Onok knaccudukanmum

18 HacocC

19 BBIXOJ

20 cucrema (roranuu

21 ¢oTaunoHHAsS €eMKOCTh

22 BXOZ (JIOTAIIMOHHON €MKOCTH
23 OJIOK pa3menieHus

24 010K 00€3BOKUBAHUS

25 BBIXOJ[ JUIs1 HUDKHETO ITPOAYKTa
26 CEeKLIUs NPEBAPUTENBHOIO pa3mosa

100  ycraHOBKa



DOOPMYVYIJIA U30BPETEHUA

1. ®noranmonHnas ycranoska (100), coneprkaruast

- 6710k (1) dpnorauuu, copepraruii

- YCTPOMCTBO C ICEBAOOKI)KEHHBIM CJIOEM, COJeprKallee YCTPOMCTBA AN CO3JaHHS
IICEBIO0KIKEHHOTO CJIOSL, U/HITH

- YCTPOMCTBO MEHHOM (yioTanmu, coaepskaliee yCTpONRCTBa JIsl CO3AHUS CJIOS TIEHBI, TTIe
IUIS B3aMMOZIEWCTBHUSI CO CJIOEM IMEeHbl YaCTHLbI TMONAIOT B CJOH IMEHBI, TMOA CJIOEM IEHbI B
HEMOCPEICTBEHHOH OJIM30CTH OT HErO MITH HAJl CJIOEM TMEHbI, WU JIFOOBIMU UX KOMOWHALIUSIMH,

(oTalOHHAS Y CTAHOBKA JAOTOJHUTEIBHO COIEPIKUT

- MenbHULY (2), e

- MenpHHNA (2) coenuHeHa ¢ Onokom (1) doranuu IS TpreMa W3 HEro TOTOKa
NPOAYKTA,

- MeJbHULA (2) CONEePIKUT

- KOHCTPYKIHMIO (3) i M3MeJbYEeHUs, Pa3MEINEHHYIO Uil KOHLIEHTPALMU SHEePruu
U3MeJTbUeHHs Ha YaCTHLAX MOTOKA MPOAYKTa, U

- KOHCTpyKuuro (4) 1ma xnaccupukanuy, IO MeHbIIEH Mepe YaCTUYHO
MHTErPUPOBAHHYIO C KOHCTPYKUHMeH (3) Ui M3MENbUeHHs] U Pa3MELICHHYIO Ui HalpaBlICHUS
YaCTHIl HA CTOJKHOBEHHE C KOHCTPYKLMEH JJIsl U3MENIbYEHUsI B 3aBUCMOCTH OT pa3Mepa 4acTHll
TaKUM O00pa3oM, YTO caMmble KPYIHbIE YaCTHLbI pACHpenesieHHs YacTUI[ IO pasMepam

HU3MEIbYar0TCA 6OJ'IbIJ.Ie, 49€M CaMbI€ MEJIKUE YaCTHULbI PACTIPDENCTICHUA YaCTULl 1O pasMeEpam.

2. VcraHoBKa 110 1. 1, B KOTOpOit MenbHULA (2) COOEPKUT
- kamepy (5) usmMenpueHus u
- BpamaIUiics 31eMeHT (6) pacrhoNOKeHHbIH B Kamepe (6) H3MeTbueHHs IJIst

BpALIEHUs B HEU.
3. YcraHoBka no n.2, B KOTOpOi
- MenbHUIa (2) comepxur Memomue Ttena (7), pacnonokeHHele B Kamepe (5)

HU3MCJIBYCHUA.

4. YcranoBka 1o 1.3, B KOTOpOH

- TTOJIE3HBIH 00BbEM KaMepsbl (5) U3MeNbYeHUS 3aM0JHEH MeToIMH Tenamu Ha 70-80%.

5. YcraHoBka 1o 1.3 uinu 1.4, B KOTOpOu



- Memoure tena (7) BKIIOYAKOT 10 MEHbLIEH Mepe OIHO M3 CIEAYIOLIEro: KBapLEBbIi

IECOK, OTpa6OTaHHbII‘/'I IUTABUJIbHBIN HJIaK, KEPAaMUYCCKUE MIapbl, METAJIJIMICCKUEC LIAPbI.

6. YcraHoBka 1o 1.5, B KOTOpOi

- Memo1nue Tesa (7) BKIIOYatoT KepaMHUYECKUe IIaphl.

7. YcraHoBKa 110 JiroOoMy U3 1i.2-6, B KOTOpOH
- UWIMHApUYeCKass kKamepa (5) U3MeNbYeHMs pACIOJIOXKEHA, 10 MEHBbIIEeH Mepe IIo

CYLLECTBY, TOPU30HTAJIBHO.

8. YcraHoBka no moOoMy u3 mir.2-6, B KOTOPOit
- LWIMHApUYEcKass kamepa (5) U3MeNbYeHMs PACIOJIOXKEHA, 10 MEHBbIIeH Mepe IIo

CYLLECTBY, BEPTUKAJIBHO.

9. YcranoBka 1o mobomy u3 mm.2-8, B KOTOpoi
- BPAILAFOIIHHNCS 3JIEMEHT (6) BKIIIOYAET 10 MEHbLIEH Mepe OIHO M3 CIENYIOINX: JUCK

(8), nepememuBaromuii mHek (13).

10. YcranoBka no moOomMy u3 nr1.2-9, B KOTOpoi MenbHuULA (2) COnepsKuT

- LWIMHAPUYECKYIO Kamepy (5) u3MenbueHus,

- Bpawarouuiics Baj (9), pacrnoyiosKeHHbIH KOHLEHTPUYHO ¢ kKaMepoit (5) u3MenbueHus 1
BHYTpH Hee,

- psia auckoB (8), 3aKperuIeHHbBIX Ha BpamaromeMmcs Baiy (9), mpu 5Tom

- muckH (8) obpasyroT Mexay coboit oobemsr (10) n3menbyeHus,

- nuck (8) comepuTr o MeHbInel Mepe onHo orBepctue (11), mpoxopsimee yepes HEro

u3 ogHoro oobema (10) u3menpueHust B Apyroi 00beM N3MeTbueHUs.

11. Ycranoska no modomy u3 mir.2-10, B KOTOpoi MenpHHINA (2) CONEp:KUT
- KOHTpKOJBLIO (12), pacnojoXeHHOEe MO MeHbIIeH Mepe B HEKOTOphIX oObemax (10)

U3MENIbYCHHUS], MPUKPEIUIEHHOE K CTeHKE KaMephl (5) M3MeNbYeHus 1 poxoasiee K Baiy (9).

12. YcranoBka no mobomy u3 mm.10-11, B KOTOpoi O MeHbIIEH Mepe OANH U3 TUCKOB

(8) BrurOHaeT NpoPpUINPOBAHHYIO TTOBEPXHOCTb.



13. YcranoBka no modoMy 13 mit.2-9, B KOTOpoi MenbHULA (2) COmepsKUuT
- mnepeMemmBarommii mHeK (13), pacmoJOXKEHHbIM KOHIEHTPUYHO C kamepor (5)

U3MCECJIbYCHUS U BHYTPU HEC C BO3BMOXXHOCTBIO BpalllCHUs B Hel.

14. YcranoBka no moOoMy u3 mi.2-13, B KOTOPOH HO MeHbLIeH Mepe 4acTb CTEHKH

Kamepbl (5) U3MeNbYeHUsT CONEePIKUT OOJTMIIOBOUHBIH Cioit (14).

15. VcranoBka mo m000My W3 MPENIIECTBYIOIIUX IyHKTOB, B KOTOpod Osok (1)
GbroTtanuu cHaOxkeH

- IepeuBHBIM cpenctBoM (15) u

- MenbHHLA (2) COEOUHEHA C YKa3aHHBIM NepeNuBHBIM cpenactsoM (15), mocpenctsom
Yero IMOTOK MPOAYKTA BKJOYAET MOTOK (PJIOTALIMOHHOTO KOHIIEHTpPATa, IOJyYaeMbld U3

nepenuBHOTO cpenctaa (15).

16. VcranoBka mo mo00My W3 MPENIIECTBYIOIIUX IYyHKTOB, B KOTOpod Omok (1)
¢aoranun cHaOxeH

- Onoxom (17) xnaccudukarun umm 6;10koM (24) 06e3BOKUBAHMS, TPUIEM

- ykasaHHbI Onok (17) kmaccuduxarmu wnn ykasaHHbli Onok (24) oOe3BOKHMBaHUS
COEIMHEH C MepeuBHbIM cpencTBoM (15) Onoka ¢orannu uim co BTOpbIM BxonoM (27) Gnoka
¢norauuu, u

- MespHHLA (2) coequHeHa ¢ yKa3aHHbIM OsokoM (17) kiaccudpukanuy UM yKa3aHHBIM
onokom (24) o0e3BOXKHMBAaHMSI, MOCPENACTBOM Yero IMOTOK MPOAYKTa, IMpeaHA3HAYEHHBIH s
NO/Ia4yK B MEJIbHHUILY, COIEPIKUT KPYITHBIE YaCTHIbI C PA3MEPOM BBILIE MOpOra KiaccupuKaum

WK pa3Mepa TBEPIbIX YacTULl OJIOKA 00E3BOKHUBAHUSI.

17. YcranoBka no .16, B KOTOpoH
- 6ok (17) xnmaccudukanuu uau 0ok (24) 00e3BOKUBAHUS COENMHEH CO BTOPBIM

BX0Z10M (27) 6noka duiotammm.

18. YcranoBka no n.16 unu .17, B xoTOpoi

- 0ok (1) dpnoranmu cHadOxen 6yokoM (17) knaccudukarym.

19. Ycranoska no n.18, B koTOpOH

- 6710k (17) xknaccuukanyu CoOnep KUT UUKIIOH-KIACCU(PUKATOP.



20. Ycranoska 1o 1. 16 unu .17, B KOTOpOi

- cucreMa (16) peunpkysauuu cHabkeHa 0J10koM (24) 00e3BOKUBAHMUS.

21. YcranoBka no .20, B KOTOpOH
- Onok (24) 00e3BOKMBAHUS COAEPIKHUT MO MEHbIIeH Mepe OAHO U3 00€3BOKHMBAIOLIETO

LIUKJIOHA, PUIIbTPA, OJIOKA OCAYKICHUS MITH LEHTPUPYTH.

22. YcranoBka 1o .21, B KoTopoi

- 6710k (24) 00e3BOKMBAHMS CONEPKUT 00€3BOKUBAIOIIUIN IIUKJIOH.

23. YcTaHOBKA MO JIFOOOMY U3 MPEIIIeCTBYIOIIUX MyHKTOB, B KOTOPOW

- 6710k (1) bnoTanuu COmepKUT YCTPOUCTBA IJIsl CO3NAHUS TICEBAOOKIKEHHOTO CIIOS.

24. YcranoBka 1o modomy u3 mit. 1-22, B KOTOpoit
- 6mok (1) duotaumu comepKUT YCTPOWCTBA IJIsi CO3MAHUS CJIOSI TIEHBI, INIe IS
B3aUMOJICHCTBUSI CO CJIOEM IEeHbl YacTUIbl MOAAIOT B CJOH MEHbI, MOJ CJIOEM IEHbI B

HENOCPEACTBEHHOM OJIM30CTU OT HErO WJIHM HaJ CJIOEM IEHbI, WIH JFOOBIMUA UX KOMOUHALIMSIMH.

25. YcraHoBKa 1o robomy u3 . 1-22, B KOTOpoi

- 6sok (1) dnoranuu comepsKUT yCTpoiicTBa ISt CO3AHUS TICEBJOOXKIDKEHHOTO CJIOs U
YCTPOWCTBA Uil CO3JAHUSI CJIOSI TEHbL, A€ Ul B3aUMOJAEHCTBHS CO CJIOEM IeHbl YaCTHLBI
HOZIAIOT B CJIOH MEHBI, O CJIOEM MEeHbI B HEMOCPEACTBEHHON OJIM30CTH OT HErO WM HaJl CJIOEM

IIEHBI, WJIH JFOOBIMHA UX KOMOUHALUSIMU.

26. YcraHoBKa 10 JFOOOMY M3 MPENUIECTBYIOIINX MYHKTOB, B KOTOPOH
- Mexay Omokom (1) ¢rnoraumm m mensHunei (2) pacmonoxkeH Hacoc (18), 4ToOBI

CHOCOOCTBOBATh MPOTEKAHUIO MEXTYy HUMH ITOTOKA MPOIYKTA.
27. YcTaHOBKa MO JIFOOOMY U3 MPEIIIeCTBYIOIINX My HKTOB, COAepKaIast
- cexuio (26) mpeaBapUTEIBHOrO Pa3MoJia, PACIONOKEHHYIO Juist nutaHust 6yoka (1)

¢daoranun.

28. YcraHoBka 1o n.27, B KOTOpOH



- cexmus (26) mpeaBapUTENIbLHOTO Pa3MoJia BKIIFOYAET MEJTbHHIYY CAMOU3MEIbUCHUS, HITH

MECJIbHUITY NTOJY-CaMOU3MEJIbUCHUSA, UITU LHHH(l)OBaHbeIfI BaJIOK BBICOKOI'O IaBJICHHA.

29. YcraHOBKa 110 JIEOOOMY M3 MPEALIeCTBYIOLIUX MyHKTOB, COEpIKaIIast
- Omox (23) pasmeneHuss AL M3BJEUYEHMS KPYNHBIX dYacTul, npuuem Onok (23)
paznenenusi pacnoyioskeH nepen Omokom (1) ¢uotaumu wnu nocne 6noka (1) ¢roraumu ans

npueMa U3 HETO OCTAaTKOB.

30. YcranoBka no n.29, B KOTOpoH

- 6710k (23) pasnenenust pacnojoxkeH nepen oaokom (1) drorarum.

31. YcranoBka no n.30, B KOTOpOH
- 6yok (23) pa3geneHust pacnojioxkeH nocye Ojoka (1) daotamuu 1 npueMa U3 HEro

OCTAaTKOB.

32. YcranoBka no sobomy u3 mm.29-31, B KoTopoi

- 6710k (23) pasnesneHus CONEePKUT KOJIOCHUK WJTH PEIIETKY.

33. YcranoBka no mobomMy u3 nm.29-32, B KoTopoi
- Onok (23) pasmeneHusi CoequHEH C cekuueil (26) mpeaBapUTENBHOrO pasMoia s

JOMNOJJHHUTECJIbBHOI'O U3MEJIbYCHHUA.

34. YcraHoBKa 1O JIOOOMY U3 TIPEAIIECTBYOIINX MYHKTOB, COMEpIKaIias
- 0ok 00e3BOKUBAHMS, PACTONOXKEHHbIH nepen Omokom (1) duotanum s ynaneHus

BOJIbI M3 TIOTOKA MPOJYKTa, MPEAHA3HAYEHHOTO JIJIs IOJa4u B YKa3aHHbIi 0710k (1) dioranuu.

35. YcraHoBKa 1O JIFOOOMY M3 MPEIIECTBYOIINX TYHKTOB, B KOTOPOH
- BbIxo[ (19) mMenpHULIBI coennHeH ¢ cucteMol (20) duoTanmu aisl MMTaHUS YKa3aHHOM
cucteMsl ¢uiotaunu, npudeM cuctema (20) draoTanuu cogep kUt

- 10 MEHbIIEeH Mepe OHY (PIIOTALOHHY0 eMKOCTh (21).

36. YcranoBka no n.35, B KOTOpOH

- (porarmonHast eMkocts (21) npencrasisier coboi



- YCTPOWCTBO C ICEBAOOKHUKEHHBIM CJIOE€M, COIEp’Kallee YyCTpPONCTBA A CO3JaHUs
NICEBAOOXKMKEHHOTO CJI0s1, WU

- YCTPOMCTBO, COAEp:Kallee yCTPOMCTBA [JId CO3JaHUsl CJOs IMEHbl, TIAe s
B3aUMOJAEWUCTBUA CO CJIOEM IE€Hbl YacTHUILbl MOAAKT B CJIOH MEHbI, MOA CJIOEM IE€Hbl B
HETIOCPEICTBEHHOM OJIM30CTH OT HETO MJIM HAJl CJIOEM IEHbI, WIIN JIFOOBIMU UX KOMOWHALUSIMY,

- YCTPOMCTBO, BKJIFOHAKOLIEE yCTPOICTBA 711 MTHEBMATUYECKOHN MOAAYHU ra3a, UiH

- YCTPOWCTBO, COAeprKaliee 3aKpbIThI cocyd Ui (poTanum MOn MAaBIEHHEM, TIIe
(bIOTALIMOHHBINA KOHIEHTPAT YAAJSIOT IO AABJIEHHEM U3 COCY 1A, UK

- YCTPOWCTBO, CoAepIKaliee

- Bx0x (22), COeqUHEHHBIN I MpreMa Mojadu, nojexamieit oopaboTke B yKa3aHHOM
(bIOTaLIMOHHOM €MKOCTH, U PACIIONIOKEHHBIN B HIDKHEH YacTh (pIIO0TallMOHHOHN eMKkocTH (21),

- mnepenmuBHOoe cpenctBo (15) ana  ypmaneHuss  (IOTAIMOHHOTO — KOHIIGHTpATa,
PACIIONOKEHHOE B BEPXHEH 4acTu IIoTalMOHHON eMKocTH (21), u

- BBIXOX (25) nmns ypmaneHusi HIDKHETO IMPOAYKTA, PACIIONIOKEHHBIH B HUKHEHW YacTH

¢noraunonHoi emkoctu (21).

37. YcranoBka no n.36, B KOTOpOH

- (porarmonHast eMkocts (21) npeacrasisier coOoi

- YCTPOWCTBO, BKJIIOYAKOLIEE YCTPONCTBA 1JIsl MHEBMATUYECKOM MOAYU rasa, Win

- YCTpOMCTBO, COAepiKallee 3aKpbITbIii COCyn uid (IOTaluM TOA HaBJICHUEM, I7e
(b1OTAIIOHHBIN KOHLEHTPAT yAAJSIIOT IO AABJICHUEM U3 COCY 1A, WIH

- YCTPOUCTBO, CoZepIKaliee

- Bx0x (22), COeqMHEHHbIH Ui preMa Mojayu, nojexanieit oopaboTke B yKa3aHHOM
(bIOTALIMOHHOM €MKOCTH, M PACIIONIOKEHHBIH B HIJKHEH YacTH (hII0TallMOHHOHN eMKkocTH (21),

- mnepenmuBHoe cpenctBo (15) pmna  ynmaneHuss  (IOTAIMOHHOTO — KOHIIGHTpATa,
PACIIONIOKEHHOE B BEPXHEH 4acTh IIOTALMOHHON eMKocTH (21), u

- BBIXOX (25) nmns ypmajeHusi HIDKHETO IMPOAYKTA, PACIIONIOKEHHBIH B HUKHEHW YacTH

¢oraunonHoi emkoctu (21).

38. YcraHoBka 1o .37, B KOTOpOU

- roTaumonHast emkocTh (21) npexncrasiusier coboi

- YCTPOWCTBO, COAeprKallee 3aKpbITbI cocyd Uit (proTanuu Moj MAaBlICHHEM, TI7e
(b1OTaLMOHHBINA KOHIEHTPAT YAAJSIOT IO AaBJIEHHEM U3 COCY 1A, UIIH

- YCTPOWCTBO, COAepIKalLiee



- Bx0Z (22), cOeqUHEHHBIN Ui MpHeMa IMojayu, nojexaiieit oopaboTke B yKa3aHHOM
(bIOTaLMOHHON €MKOCTH, ¥ PACIIOJIOKEHHBIH B HIDKHEH 4acTH (PJIOTAlIOHHOM eMKOCTH (21),

- mnepenuBHoe cpenctBo (15) nana  ypmaneHus  (IOTAIMOHHOTO — KOHIIGHTpATa,
pacrosnio’keHHOe B BepXHel yacTu (paoTaunoHHON eMkocTH (21), u

- BBIXOX (25) nns ypajeHuss HIDKHErO IPOAYKTa, PACIONIOKEHHBIH B HUKHEH 4acTH

¢aortatmronHoi eMkocTH (21).

39. YcranoBka no .35, B KOTOpoH

- cucreMa (20) ¢aoTanuu COAEPKUT MO MeHbIneld Mepe Tpu (HIOTALUOHHBIX €MKOCTH
(21), pacmoJOXKeHHBIX MOCJIEeOBATEIbBHO TAKHUM O0pa3oM, 4TO BbIXoA (25) nmns ynajeHws
HIDKHETO TIPOAYKTa Mpenplaylei (uotanuoHHONW emkoctu (21) coemuHeH co BxomoMm (22)

crenyromen GpIoTaunoHHON eMKocTH (21).

40. YcranoBka no n.38, B KOTOpOU

- roTanmonHast eMKoCTh (21) comepKUT yCTPOICTBO, ConepIKaIiee

- Bx0x (22), cOeqUHEHHBIN Ui MpHeMa IMojadu, nojexaiieii oopaboTke B yKa3aHHOM
(bIOTAMOHHOI €MKOCTH, M PACIIONIOKEHHBIN B HUKHEN 4acTH (proTanioHHON eMkocTH (21),

- mnepenuBHoe cpenctBo (15) nana  ypaneHus  (IOTAIMOHHOTO — KOHIIGHTpATa,
pacrosnokeHHOe B BepXHel yacTh (IoTaunoHHON eMkocTH (21), u

- BBIXOX (25) nns ypajeHus HIDKHErO IPOAYKTa, PACIONIOKEHHBIH B HUKHEH 4acTH

¢aoTanmronHoit eMkocTH (21).

41. Ycranoska 1o .40, B KOTOpO#i (ioTarioHHast eMKOCTb (21) comepxut

- YCTPOMCTBA JJIs1 CO3JAHUS CJIOST TIEHBI.

42. YcraHoBka 1o n.38, B KOTOpou
- (norauuoHHass eMKOCTh (21) COmEp:KUT B3aKphIThIA COCyn mjisi (broTauuu oA

naBJieHueM, e (pIOTalMOHHBIA KOHLIEHTPAT yAAJSIEOT MOJT IaBJIEHUEM U3 COCY/a.

43. YcranoBka mo jrobomy u3 mm40-42, B koTopoi (uorarmoHHass emMkocTh (21)
COZEPKUT

- MCXaHUYCCKYI0 MCIIAJIKY IJIA NMEPEMECIINBAHUSA CYCIICH3UN B YKaSaHHOﬁ CMKOCTH.



44. YcranoBka mo jrobomy u3 mm.40-43, B kortopoit ¢noranmoHHas emMkocTh (21)
COZEPKHUT

- MCXaHUYCCKYI0 MCIIAJIKY IJIsA CO3JaHUs ITy3bIPHKOB B YKasaHHOﬁ CMKOCTH.

45. Ycranoska 1o n.37, B KOTOpOH

- (poraronHast eMkoCTb (21) comep KT yCTpOIHCTBa AJisi THEBMATHYECKOM MMOIa4u rasa.

46. YcraHoBka no .45, B KOTOpou

- (notaumonHasi eMKOCTh (21) mpencrasisier coOOM YCTPOMCTBO MEHHOTO pa3fesieHusl,
BKJIFOYAIOLIEe YCTPONCTBA IUIsl CO3JIAHUsI CJIOS TIEHBI, COZepIKalnee

- Bxon (22), coemuMHEHHBIH IJIsI MpHEeMa NOJAaBAEMOIrO MaTepHaja, MOIJIEKAIIETO
o0paboTke B yKa3aHHOW (DJIOTAMOHHON €MKOCTH, W PACIOJIOKEHHBIM B BEpXHEH YacTu
¢daoraumnonnoit emxoctu (21), u

- mnepenmuBHOoe cpenctBo (15) mna  ynmaneHus  (IOTAIMOHHOTO — KOHIIGHTpATa,

pacroyNio’keHHOe B BepXHEH yacTh (pIoTannoHHON eMkocTH (21).

47. YcraHoBKa 110 11.46, B KOTOPO# 1O MEHbLIEH Mepe OJ1Ha U3 (PJIIOTALIMOHHBIX €MKOCTEH
(21) conepxur
- BbIXOX (19) nmns ypaneHuss HIDKHErO INPOAYKTA, PACIIONIOKEHHBIH B HUKHEHW 4YacTH

¢noTaunonHoM emkocTH (21).

48. YcraHoBka 1o .46, B KOTOpon
- ¢notaumonHass eMKOCTh (21) comep>KUT CIUBHYK TPyOy sl MOAA4Yu CyCIIEH3UH,

CHa6}KeHHYIO COILJIOM 1A ToAa4H B CYCIICH3UIO B Heil q)HOTaLII/IOHHOFO rasa rnmoJ 1aBJICHUEM.

49. YcraHoBka no m.48, B KOTOpou
- ciuBHas TpyOa CONEPXKHUT BBIXOMHOE COIUIO, BBINOJHEHHOE U1 CO3JaHUs

CBEPX3BYKOBOH yIapHOI BOJIHBI B CYCIIEH3HH, KOTTIa OHA BBIXOAUT U3 CJIUBHOU TPYOBI.

50. YcraHoBKa no JIOOOMY 3 MPEAIIECTBYOIINX MYHKTOB, B KOTOPOM

- MeJbHULYY (2) SKCIUTYaTHPYIOT B KOH(PHUIYparuy OTKPBITOTO LUKJIA.
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