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JKUJKUX KOMIIOHEHTOB cpeacTB 3amuThl pactenuit (C3P), BbimonHeHHas B Bujae (QYHKIMOHAJIBHO
BBICTPOCHHOTO psila TEXHOJIOTHYECKHX E€MKOCTEH M YCTPOICTB, COEOWHEHHBIX TPYyOOIpOBOZAMH, H
COZIEP>KUT OCHOBHOM HACOC MOJA4YH BOABI, HACOC IPOMBIBKH, 110 MEHBIIIEH MEpe OHY BHEIIHIOIO EMKOCTh
¢ koHuenrparoM C3P, o MeHsblIeil Mepe OMH J03UpYIOLINi 010K, MUKcep U kKommpeccop. [To MeHbIueit
Mepe OMH JO3UPYIOLIHi OJIOK, COCTOSAIIIIA U3 JO3UPYIOIIEH KOJIOBI ¢ KOHYCHBIM JHOM, yCTaHOBJICHHOM ITO
MEHBILIEH Mepe Ha OJHOM TE€H30AaT4YNKE UM MOABEIIEHHON 0 MEHBIIEH MepEe Ha OTHOM TEH30/]aTYHKE K
KapKacy Jo3upyomero 6noxa. CBepxy B JO3UPYIOLIYIO KOOy TOABEICHBI MarkucTpall CXaToro BO3ayXa,
MIPOMBIBKH M BAaKyyMa, CO€AMHEHHBIE IOCPEACTBOM TMOKHMX COETMHUTEIBHBIX IIIAHTOB C OTCEYHBIMH
KpaHaMH: PECHBEpa CXKATOr0 BO3IyXa, MaruCTpaldd MPOMBIBKM U PECHUBEPa BaKyyMa U C PECUBEPOM
CO CXKaTbIM BO3AYXOM JUIs MOJAYU CHKATOTO BO3[yXa B JO3UPYIOLIYI0 KOJIOY, OCHOBHBIM HAacOCOM A
MIPOMBIBKH JIO3MPYIOIIEH KOJIOBI M PECHBEPOM C BaKyyMOM. TE€XHHMUYECKHM PE3YyJIbTaTOM 3asiBICHHOTO
N300peTeHUs SBISETCS OBBIIICHHE OTKa30yCTONYNBOCTH yCTaHOBKH Jjo3upoBaHus C3P.
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MIIK: BO1F 21/00
BO1F 25/00
YcraHoBKa 103UPOBAHUSA )KUJKUX KOMIIOHEHTOB CPEACTB 3alHThI
pacreHu

N300peTeHne OTHOCUTCS K CEITbCKOXO3AWCTBEHHOMY MAITMHOCTPOCHHIO, B
YAaCTHOCTH, K YCTAaHOBKAM JJIsI TPHUTOTOBJICHUS PACTBOPOB CPEACTB 3ALUATHI
pactenuii (manee — C3P). 3asBieHHas ycTaHOBKA MPEACTaBIIACT COOOHM TpyIimy
JeTajgeil 1 MEXaHU3MOB, B COBOKYITHOCTH M IO KaTE€rOPHUM BBIMOJHACMbBIX 33134,
4acTo WMeHyeMbiX kak PactBopubiii y3en (manee — PVY). VuuteiBas, uto B
COBPEMECHHOM PACTEHUEBOJACTBE MPUMEHSETCS oOrpomMHbii nepedeHs (3P,
OTJIMYAKOIIMXCS  MEXKAy co0Ol HE TOJIbKO MO NPHUHIUIY HCMOJb30BAHUA
(MpOTpaBUTENH,  WHCEKTHIUABI,  TEPOWIUABI,  aabIOBAHTH,  JECHUKAHTHI,
(yHTHIHIBI), HO W HWMEIONMX, JaXX€ BHYTPHU OJHON TPYMIbI, PA3THUYHYIO
npenapatuBHyl0  (HOpMy,  IJIOTHOCTh,  KOHCHUCTCHIMIO,  KOHIICHTPAIIUIO
JEUCTBYIOIIETO BEIIECTBA, MEPEA arpapusMu PEryJisipHO BO3HUKAET mpoldiema
MPAaBWJIBHOTO W CBOEBPEMEHHOTO WCIOJIb30BAaHUE KOHKPETHOrO TMpemnapara.
YuuTteiBas, 4To Bce 00pabOTKH MPOBOAATCS CMECHhIO KOHKPETHOTO BelIecTBa (MK
BEIIIECTB) C BOJOW, MEPBOCTEMECHHOE 3HAYEHWE HMMEET TOYHOCTh JO3MPOBAHUSA
KOKIOTO KOMIOHEHTa U 3p(deKTHBHOE TMepeMemrBanue Ui CO3JTaHHS
OJIHOPOJIHOTO PacTBOpA.

[To pe3ynbTaTy 10ATON PAbOTHI C CENBXO3MPOU3BOUTEIIAMH CTAJIO SICHO, UTO
CYILIECTBYET OUCHb OTPAHUUCHHOE KOJIMUECTBO TEXHUUYECKUX PEIICHUN IJid
npuroToBJieHus cmeceit C3P, mpu 3TOM Jaxke CyIIECTBYIOIINUE PEIICHHUS, 3a4acTyIo,
CJIMIIIKOM JIOPOTH B SKCIUTyaTallMK, U MHOTHE arpapyi HE MOTYT MO3BOJIUTH ce0e X
npuoOperenrie. B cBsa3m ¢ 3TuM  ObUT TPOU3BEACH MOAPOOHBIA  aHAW3
CYILIECTBYIOIIMX TEXHUYECKUX PEIICHUH C LEJIbI0 YCTPAaHWUTh HEAOCTAaTKU H
He0pa0OTKM KOHCTPYKIMH W TOAHATH Ipoliecc mpousBoactBa cMmece C3P B
XO034AMCTBAX HA KQUYECTBEHHO UHOM YPOBEHb.

H3BecTeH aBTOMATUYECKUN TOYHBINA J103aTOP MPOU3BOJACTBA IMOJ TOPrOBOM

MapKOH Harpo (https://nagro.group/upload/equipments/ATD SZR 6.pdf).




YCTaHOBKA COCTOMT U3 IIECTEPEHYATBIX HACOCOB HA KAXKABIMA KOMIOHEHT
(OMIIMOHABHO € KOPHUOJUCOBBIM PACXOJOMEPOM), IIEHTPAIBLHOTO HAcCOCa BOJIBI,
CUCTEMBI KPAHOB, BAKYYMHOT'O HAcOCa, MATYMKOB YPOBHS, mikada ympaBiICHHUS U
METaJUIMYeCKoro kapkaca. [IpuHuun nedictBusa ycTtaHOBKM: «OCHOBHOM Hacoc
MIPOKAYMBAET BOAY IO LEHTPaIbHON Maructpaiv. K HEeHTpanbHON Marucrpaiu
MOABEEHBI TPYOKH OT KaX0TO W3 AO3UPYIOMIMX MOyJIeH. - [logaua KOMIOHEHTOB
B MOTOK MPOUCXOJUM 3a CUET padOThl CKTPOHHBIX AO3UPYIOMIMX HAcocoB. Bo
BpeMsl TPOKAUMBAHWSA BOJbl MO OCHOBHOW MAarucTpajii, KOMIIOHEHTHI W3
JO3UPYIOIIMX MOAYJIEH HAYMHAIOT MOCTYNaTh B LHEHTPAJIBHYIO MArucTpajib, KOraa
KOJINYECTBO KOMIMOHEHTA BBIJIAHO, COIVIACHO 3aJaHHOMY KOJIMYECTBY, I0Ja4a
npekpamaercsa. - KOMIOHEHThl mnomazas B UCHTPAIbHYKD  MarucTpalib
MEPEMEIIMUBAIOTCS B TOTOKE W FOTOBBIM pabourii paCTBOP 3arpy»kaeTcs B €MKOCTH
JUISL TIOABO3a KUJKOCTEN B TIOJIEY .

Takum 00pa3zoM, B TNOTOK JKHJIKOCTH MPOW3BOJUTCS TMOJada KaKAOro
KOMIIOHEHTA OTACJIbHBIM IIECTEPEHYATHIM HACOCOM.

OCHOBHBIMH HEIOCTAaTKaMH JTAHHOTO crocofa sBAeTcs (ecau MmoAPOOHO
PACCMOTPUM MPOLECC MPSAMOM MOAAYA KOHLEHTPATA B MArucTrpajib C BOAOW IPHU
3arpaBKe TPAHCMOPTHOW KacceThl (IMyCTh OyAeT IMEeCTUKOMIOHEHTHBIM PAacTBOP
C3P, na mpumepe ATJ] C3P 6 Harpo):

- CTaHJapTHas KacceTa, COCTOAIIAs U3 ABYX €MKOCTEH, OyJIeT HAMOJHATHCS
MOCJIECIOBATENBHO — CHAYAJIa OJTHA, IOTOM BTOPas €eMKOCTb.

- IPU 3aMyCKE HAYHETCS MOoAa4a YUCTOM BOJBI B IEPBYIO €EMKOCTb.

- TIeCTepeHUaThid (peske MeMOpaHHBIN) HACOC Uepe3 CUECTUMK TMOAACT B
TpyOOIMpPOBO MOPLIUIO IEPBOTO KOHIIEHTPATA.

- KOHIIEHTpPAT C BOJOW MEpeHeceTcss B KacceTy. Hukakoro akTUBHOIO
NEPEMEIIUBAHUA B TPyOE HE MPOU3OMIET, TaK KaK HE MPEAYCMOTPEHO HUYETO I
co3JaHus TypOyJEHTHOrO MOTOKAa M CMEIIMBAHUS Cpel MeExay coOoH; Boaa
BBICTYIAET MPOCTO TPAHCIIOPTOM JJIs KOHLICHTPATA.

- MOPLMSA KOHLIEHTPATa 3aiMET CBOE MECTO B TOJIIIE BOIBI, B 3aBUCUMOCTH

OT IUIOTHOCTH, MpPU OSTOM HE OyAeT PpaBHOMEPHOrO paclpeAcsicHHsT HU B



TOPU30HTAIIBHON, HA B BEPTHUKAJIbHOM MJIOCKOCTH, OOJbIIAA YACTh OCTAHETCS B
palioHe HAMOPHOTO NaTpyOKa.

- Jajee JOJDKHA TOCHEAOBaTh CHOBA MOPUUA YHCTOM BOJBI, YTOOBI
UCKIIFOYUTh NPSIMON KOHTAaKT JBYX KOHLEHTPATOB M HECAHKIIMOHUPOBAHHOE
B3aMMOJICHCTBHE JEHCTBYIONINX BEIIECTB (KCTATH, TAPAHTHPOBATH, UTO 3TO YUTEHO
B JIOTHKE J03aIUH HEBO3MOXKHO, a IPAMON KOHTAKT (hOPMYJISAIINI MOXKET MPUBECTH
K CAMbIM HETaTHUBHBIM ITOCJICACTBHSM ).

- MOJAIOTCA CIEAYIOIIME KOHIEHTpPAThl MO MpUHIMNY 1.5 + 1m.6., moka
CUETUHK BOJBI HE 3a(PMKCUPYET 3aTaHHBIH 00bEM /T TIEPBOH EMKOCTH (IO CTHM
5000m). JInGo monwBaeTcs ymcTas BOJAA MPOCTO CBEPXY, €CIHM BCE OBLIO BHIAAHO,
Harpumep, Ha 30001,

- B WUTOTrE MOJy4YaeTCcsi MHOTOCJIOWHBIA pacTBOp ¢ HamOoJiee aKTUBHBIM
MATHOM B 00JIaCTH MOAAIOIIETO NaTpyoKa.

- QHAJIOTUYHO BCE JOJKHO NMPOU30UTHU JIA BTOPOU EMKOCTH.

- €CJIM CYMMApPHBIE J103bl HE BEJIUKU, TO MOXKHO CAEJIaTh HECKOJIBKO KPYTOB
J03allMA HA KKIOW mojade, OAHAKO NMpoOJeMy KapAWHAJIbHO 3TO HE PEIIAeT, a
JIEIAET JINIIb HECKOJIbKO TPYMI CJI0E€B BOKPYT Mojaroiiero narpyoka. Eciam no3sl
OoJbIlKe, CALNATh HECKOJIBLKO KPYTOB MPOCTO HE MOYUYHUTCS.

B wrore, mocie 3anpaBKM TPAHCHOPTHOM KAacCEThl, MBI MOJIYy4YaeM HE
TOTOBBIA PAacTBOP, @ MHOT'OCJIOWHYIO 3aroTOBKY, MYyCTh W C Oojee-MEeHEEe TOUHO
JIO3UPOBAHHBIMH TPEMapaTaMH.

W »1y 3aroTtoBky TpeOyeTcsi KAUECTBEHHO TMEpeMeliaTh Mepes] BhlAaueh B
onpbickuBaresib. COOTBETCTBEHHO MPUJIETCS TPATUTh BPEMS U HKCIUTyaTUPOBATH
TOJIBKO KaCCEThI C CUCTEMOM THAPONEPEMEIIMBAHUA.

BriTekaromue u3 npoiecca npoOaeMBbl:

KTo-T0 10/5K€H TOCTOSIHHO KOHTPOJIMPOBAaTh BOJUTENA, YTOOBI OH
KQUE€CTBEHHO MEIIAJ OTACIBHO KAXAYI0 €MKOCTh B TPAHCIIOPTHOM KacceTe.

Ecnu cnomanace MoTonomiia — BCE, HUKakoro padboyero pactsopa He Oy AeT,

IMTOKa HaCOC HC 3aMCHCH.



Ecnm e xBaTwiio BOABI M1 TO3AIMH KAKUX-TO KOMIIOHEHTOB (HAmpHUMeED,
CJIMIIKOM OOJbINIasgs 703a OCTHIBIIETO HOYHI0 W BS3KOTO TMpenapara, WA B
MPEMUKCEPE TMO3THO HAYAJA PACTBOPATH T'PAHYJIMPOBAHHBIE MUKPOAJIEMEHTHI) —
n00aBUTh UX B TPAHCTIOPTHYIO KACCETY YK€ HEBO3ZMOMKHO.

MammHaa [0JTO CTOMT Ha 3ampaBke W (PUHAIBHOM CMEIIWBAHWUW, XOTSA
JOJIKHA MAKCUMAJIBHO OBICTPO MOTYYUTh O0bEM U JOCTaBUTh K OMPBICKUBATEINIO.
YBeTUUMBAETCS BPEMS JIOTUCTHKH.

B cnyuae ocranoBkm mpomecca (o 000 MpPUUYMHE) OCTAIOTCA
3aIMOJTHEHHBIME JOPOTHM TMPENapaToOM TOIA0IIAE MAaruCTPalii, HACOC, PacXoI0Mep
—T.¢. Bcst muHUsA oT IBC-koHTEHHEpa 10 BX0/1a B MAruCTPab € BOIOM. OMyCTOIUTh
€€ MOJYUNTCA TOJIBKO BPYUHYIO, YTHIIM3UPYA Mpemnapar.

OueHb JOPOTHE MACCOBBIE PACXOAOMEPHl (KOPHOJMCOBBIE) — PaHO WIIH
MO3/THO WX TIPHICTCS MCHSITD.

JITATEbHBIA CPOK M3TOTOBJICHWA MAaCCOBBIX PacXoJOMEpPOB — B TIHK
00pabOTKH BBIXOJ U3 CTPOSI MOXKET ObITh KPUTHYEH.

Hannumne Ha kaxxaoM KOMIIOHEHTE OTACIBHOTO HAacoca — YBEIMYHMBACT
OOIIyI0 CTOUMOCTh 000PYIOBAHUA U PUCK MOJIOMKH.

W3Bectna crannmsa mosmpoBanus C3P https://ast-58.ru/catalog/rastvornye-

uzly/statsionarnye-rastvornye-uzly/modul-dozirovaniya-iz-odnoy-kolby/ «Momyiib

JO3WPOBAHUST W3 OAHOM KOJIOBI MpeAHAa3HAYEH MJi1 OOBEMHOr0 JO03WPOBAHMS
xuakux C3P 1 ux BbIIauy C MOTOKOM BOJIbl B aBTOMATH3UPOBAaHHOM pexume. [1pu
YCTAaHOBKE peHenTypsl (A0 TpexX pa3IMuHBIX MPENapaTroB) TOCPEACTBOM
ABTOMATUUYECKON pabOThl HACOCOB W KPAHOB C MHEBMATUYECKUM YIPaBJICHUEM
MPOUCXOJUT MPOLECC TO3UPOBAHUSA: HAOOP 3aJaHHOTO 00bEMa WHIPEAUEHTA B
JO3UPYIOIIYIO KOJIOY, a TaKkKe €ro BbJaua C MOTOKOM BOJIbI B JIHOOYIO €MKOCTD,
MOAKIIOUCHHON K Moayto. [lanee asig 0€30MacHOTO Mepexoia ¢ OAHOro mpenapara
HAa JPYro MNPOW3BOAMUTCSA TMPOLECC NPOMBIBKM BHYTPEHHEHW TMOBEPXHOCTH
JNO3UPYIOIIEH KOJIOBI OT OCTaTKOB XWMHH, TOCJI€ KOTOPOTO CTaHIUA TOTOBA K

AHAJIOTHYHOMY HUKITY pa6OTBI CO CJICAYIOIUM HHI'PCAUCHTOM.) .



Takum 00pa3oM KOMIOHEHT 3a0HUpAETCs M3 HAKOMUTEIBHOW €MKOCTH C
MOMOIIbI0 MEMOpPaHHOTO Hacoca, W TOJAETCS B TapUPOBAHHYIO KoOJIOy C
YCTAHOBJICHHBIM BHYTPH  IIIQPUKOBBIM  ypoBHemepoMm. Ilpm  goctrkeHun
YPOBHEMEPOM OMPEACIICHHON BBICOTHI, CHCTEMA MEPECUNUTHIBACT €0 MOKA3aHUS B
00beM JKMAKOCTH (Tak Kak KoJyida TpeacTaBiisieT COOOH CTajlbHON ITUIMHID
U3BECTHBIX rabapuToB). [Ipw mocTH)keHMHM 3amMaHHOTO O00BeMa MPOU3BOIMTCS
BbIJIa4a U3 KOJIOBI KOMIIOHEHTA TaK k€ MEMOpPAHHBIM HACOCOM B MOTOK >KUJIKOCTH
OT IEHTPAJIbHOrO Hacoca. [lpousBoauTeNb Tak XK€ 3asABAAECT O BO3MOXKHOCTH
J03alMA HAIMpsAMYIO B MOTOK MPH 3ampaBKEe TPAHCIOPTHOW KACCEThI, MPU ITOM
BO3HUKAIOT OMATH MPOOJIEMBI:

[TonyuaeTrcsi MHOTOCJIOWHBIA PacTBOpP ¢ Haubojee AKTUBHBIM MSTHOM B
00J1aCTH TOJAIOIIETO MaTpyOKa.

KTo-T0 [0/bK€H TOCTOSIHHO KOHTPOJMPOBATh BOJWTENA, YTOOBI OH
KQUE€CTBEHHO MEIIAJ OTACIBHO KaXAYI0 €MKOCTh B TPAHCIIOPTHOM KacceTe.

Ecnam He xBaTriio BOABI /TS AO3AIMH KAaKUX-TO KOMIIOHEHTOB (HAMpUMED,
CJIMIIKOM OoJiblllasi A03a OCTBIBIIETO HOYBKD M BS3KOrO Mpenapara;, Wil B
MPEMUKCEPE TMO3HO HAYaJId PACTBOPATH I'PAHYIMPOBAHHBIE MUKPOIJIEMEHTHI) —
N00aBUTh UX B TPAHCTIOPTHYIO KACCETY YK€ HEBO3MOMKHO.

Hanmnune Ha KakI0M KOMIIOHEHTE OTACIIBHOINO HAcoca — YBEIMYUBACT
OOIIYI0 CTOUMOCTH 000PYIOBAHUS U PUCK ITOJIOMKH.

B cnydae mojmomMku Hacoca — HEBO3MOXKHO 3aKOHUYUTH TPUTOTOBJICHHE
pacTBopa.

OO0beMHOE JO3UPOBAHHE MOXKET OBITH OUCHb HETOUHBIM, €CIIH B IPOIIECCE
JI03allMH €CTh U3MEHEHUS TeMIiepatypbl. Hanpumep, naMeHeHue o0beMa pacTBOPOB
MIPY HarpeBe TapbI-HAKOMHUTEIS COJTHIIEM MOXKET A0X0UTh A0 10%.

[TocTOSSTHHO HaxXOAAIIMWCS B arpeCCUBHONM Cpele YPOBHEMEDP IMOJBEPKEH
KOPPO3UH, HAJUIAHUIO, 3arPSA3HEHUI0 W, PAHO WM MO3QHO, BBIMAET W3 CTPOS.
Y4uuTeiBas, 4TO 3TO OJJUH U3 OCHOBHBIX 3JIEMEHTOB J03allM1, BHE3aMHAasl OCTAHOBKA

paboThl ypOBHEMEPA MPUBEAET K HEBO3MOKHOCTH MPOAOJKUTE 00pabOTKY TMOJIEH.



OnepaTUBHO TNOYMHUTH TAKWE YPOBHEMEPHI HE NPEACTABIACTCS BO3MOXKHBIM,
TOJIBKO 3aM€Ha.

HanbGonee Onu3kuMm aHAIOroM 3adBJICHHOTO HW300pETEHUsA SABIACTCSA
PaCTBOPHBIN y3€J, BBITIOJIHEHHBIH B BHUAC (DYHKIHMOHAIBHO BBICTPOEHHOTO psiAa
TEXHOJIOTUYECKUX €MKOCTeH M YCTPOWCTB, COEAMHEHHBIX TPyOONMpOBOIAMM,
coJieprKamiero mkad YIpaBJICHHA C CEHCOPHON MaHENbI0, MAarucTpajib TOJAud
BOJIbI, CUECTYMK pacxoJa BOJbI, JATUYAK YPOBHS JKHAKOCTH, KPaHbI, €MKOCTH,
CBs3aHHBIC YepPe3 HACOCH ¢ (PMIIBTPOM YCTPOMCTBA OTIPY3KH THIIA «KYPaBIIb» W
JTU3EJIbHBIM TEMJI0O0OMEHHUKOM, OTJIMYAIOIIMICA TEM, YTO MarucTpajib MOJauu
BOJBI UEpE3 3aMOPHBIA KpaH, PUIIBTP, CUCTUUK-PACXOJAOMEP BOJBI M OJWH HACOC
COEIMHECHA C MPEMUKCEPOM, 4epe3 APYrod HAcoC - ¢ MO MEHBIIEH MEPE NBYMS
BEPTUKAJIBHBIMH €MKOCTSAMH [JI1 TOTOBOTO PAacTBOPA, BBIMOJHEHHBIMHA C
KOHMYECKUM JHOM, MU TOPU3OHTAJIbHOM €MKOCTBhIO AJid pacTBopa KapOaMHIHO-
aMMHAUHBIX CMECEH, MPEMUKCEP MPEACTABIACT COOON UITUHIAPUUECKYIO EMKOCTB C
KOHUYECKUM JTHOM M BCTPOCHHBIMH JATYMKAMU HHIKHETO W BEPXHETO YPOBHS,
CBA3aHHBIMU CO IKadOM yrpaBiaeHusa, 000PyI0BaH MPUEMHBIM yCTPOHUCTBOM IS
KaHUCTP C XUMHUKATaMHU, KPAHOM ITPOMBIBKY KAHUCTP, THEBMATUUYECKUM KIIATIAHOM
[OJauyM BOJBI B IIPEMUKCEP, HACOCOM OTKAYKM pPacTBOpa, KOTOPBIA uepe3
[THEBMATUYECKUN KJIANlaH COEAMHEH C MEPBOM BEPTUKAIBHOM EMKOCTBIO JUIA
rOTOBOTO PacTBOpa, a 4Yepe3 JAPYro IMHEBMATHYECKUM KJIallaH - CO BTOPOM
BEPTUKAJIBHOM €MKOCTBIO JJIsI TOTOBOTO PACTBOPA, KaXIasd M3 BEPTUKAIBHBIX
€MKOCTEH /jis TOTOBOTO pacTBOpa o0OpyJOBaHA COOTBETCTBYIOIIMM HACOCOM,
KOTOPBIA 4EPE3 COOTBETCTBYIOMINK TPEXXOI0BOM MHEBMATUYECCKUNA KPAH CBA3AH C
BCTPOCHHBIMH B  MarucTpajib OTIPY3KH  COOTBETCTBYIOITUMH  (PHIBTPOM,
CYETYMKOM-PACXOAOMEPOM, 3aNIOPHBIM KPAHOM OTTPY3KH H YCTPOUCTBOM OTIPY3KH
THMA «KYPABJIbY», U COOTBETCTBYIOIINMHY MHEBMATUUECKUM KPAHOM MOIA4H BOABI U
ITHECBMATUYECKUM KPAaHOM MPOMBIBKH, MPU 3TOM TOPU3OHTAJIbHAS €MKOCThH IS
MIPUTOTOBJICHHS PacTBOpPa KapOaMHUIHO-aMMHUAYHBIX CMECei 000pyI0BaHA HACOCOM
M CBS3aHA Yepe3 COOTBETCTBYIOILMM TPEXXOAOBOW IHEBMATUUYECKUM KpPaH C

BCTPOCHHBIMM B  MarucTpajib OTIPY3KH  COOTBETCTBYIOIIUMHU  (PHIBTPOM,



CYETUYMKOM-PACXOOMEPOM, TMHEBMATUYECKAM KPAHOM OTIPY3KH, 3alOPHBIM
KPaHOM M YCTPOWCTBOM OTIPY3KHM THIIA <OKYypPaBJiib», U C COOTBETCTBYIOLIMMU
IMHEBMATUYECKUM KPAaHOM MOJA4u BOABI U ITHEBMATUUYECKUM KPAaHOM NPOMBIBKH,
Yyepe3 COOTBETCTBYIOIIME TMHEBMATHUECKUH KpaH 3arpy3kd KapOamMuaHO-
AMMHUAYHBIX CMECEH COEIMHEHA C NEPBOW WM BTOPOM BEPTHUKAIBHOM €MKOCTBIO,
yepe3 MHEBMATUUECKHUI KJlamaH - C JAU3EJIbHBIM TEMJI000OMEHHUKOM, MPH 3TOM I10
MEHBIIIEH Mepe OJHa €MKOCTh THIIA «EBPOKyO» uepe3 3alopHbIA KpaH,
MHCBMATUYECKUI KJIAMaH, CYETYMK MOBBIIIEHHOW TOYHOCTH U HACOC COEOUHEHA C
MPEMUKCEPOM M COOTBETCTBYIOIUM MMHEBMATHUYECKUM KJIAMAHOM MPOMBIBKH,
MIPUYEM BCE MHEBMATHYECKHUE KJIAMAHBI U MHEBMATUYECKUE KPAHbI MOAKIIFOYEHBI K
MTHEBMATHUYECKOMY KOMIIPECCOPY, CBsi3aHHOMY co mmkadom ympasnenus (RU
2747084 C1, BOIF 1/00, 26.04.2021).

HenoctaTkoM yKa3aHHOrO TEXHMUYECKOTO PEIICHUs SBISIETCA IM0]a4a
koMrnoHeHTOB C3P nu0o BpyuHYIO B MPUEMHOE YCTPOWCTBO MJii KAHUCTP, JIUOO
BHITPY3Ka W3 KPYMHOM Taphl (€BPOKY0O) HACOCOM Yepe3 CUCTUUK >KUIKOCTH. PyuHas
noJavya UMEET HU3KYIO CTEMEHb 3allUThl OT OMIKUOKK M XaJaTHOCTH, MPHU 3TOM HE
WCKITFOYAET BO3JCHCTBHS HA YEJIOBEKA BpeAHbIX apoB u kanenb C3P. /lo3upoBanue
Y3 KPYITHOM Tapbl HACOCOM UY€pEe3 CUETUUK NMOABEPracT BO3ACHUCTBUIO arpeCCUBHOM
Cpeabl HECKOJBKO CIIOHBIX MEXaHHU3MOB (HACOC, CUETUMK), YTO BBIHYXKIACT
UCIIOIb30BaTh JUIA  JTOW 1AM JOPOTHE CHEIUATU3UPOBAHHBIE TPUOOPHI.
COOTBETCTBEHHO, TIPU YBEIUUYCHUN KOJIMUECTBA KOMIOHEHTOB C aBTOMATHUECKOM
no3amuel, ceOeCTOMMOCTh O0OpPYIOBAaHUSA 3HAUMTEIBLHO YBEIMYHBACTCA, YTO
HaAKJIaJpIBACT OTPAHWUYEHUA ¢ (PUHAHCOBOW CTOPOHBI /I moTpeduTens. K Tomy xe,
TpedyeTcs moaA0MpaTh MPOU3BOIUTEIIBHOCTh HACOCA M CUETUMKA UCXO/ U3 HOPMBI
JO3UPOBAHUS KAXKJIOr0 KOMIIOHEHTA, TaK KakK AT MNpUOOpbl BCErJa HUMEKOT
KOHKPETHBIM pabounii aMana3oH NOTOKA MW JABJCHUSA KUJIKOCTH, U, TMPH
3HAYMTEIIBHOM U3MEHEHUH HOPMBI, HAIPUMED, MPH MEPEX0/IC HA APYrOoM mpenapar,
MPUIETCS 3aMEHATh U HACOC U CYETUYMK, UTO BJIEYET OTPOMHBIE 3aTPATHI, IPU 3TOM
MHOKECTBO MEXAHU3MOB, KOHTAKTUPYIOIIUMX C arpe€CCUBHOW CPEIOH, CEPbE3HO

YBCIIMYHUBAKOT PUCK ITOJIOMKH YCTAHOBKH B LICJIOM.



TexHuueckoi mpoOJIeMOid, HA PEIICHUE KOTOPOH HAPABJICHO 3aABJICHHOE
M300peTeHne, SBACTCA pa3padOTKa YCTAHOBKH I TPUTOTOBJICHHS PacTBOPOB
C3P, He uMeromell yKa3aHHBIX BBIIIE HEAOCTATKOB MPEACTABICHHOTO YPOBHA
TEXHUKH.

Texnuueckum  pe3ysabTaToOM  3asABJICHHOTO  HM300pETEHUs  ABJISAETCS
MOBBIIIIEHUE OTKAa30yCTOWYMBOCTH YCTAHOBKM Jo3upoBaHus C3P, BbIpakeHHOE B
YMCHBIICHUM  KOJIMYECTBA  3aJICMCTBOBAHHBIX B  NOPSAMOM  AO03alMU U
KOHTAaKTUPYIOIIUX C arpeCCHUBHBIMM  KOHLUCHTPUPOBAHHBIMU  MpEraparamu
YCTPOMCTB W CJIOXHBIX NPUBOJHBIX MEXAHW3MOB, TEM CaMbIM yIOpoOIIas
KOHCTPYKIIMIO U MOBBIIIAA €€ CPOK CITYKOBI.

TexHuueckuil pe3yabTar 3asABJACHHOTO0 U300PETCHUS JNOCTUTAETCA TEM, YTO
yCTAaHOBKA JO3UPOBAHUS KHUJAKAX KOMIIOHEHTOB CpeICTB 3anuThl pactenuit (C3P),
BHITIOJITHEHHAA B BUJE (YHKIIMOHATHHO BBICTPOEHHOTO pPAZla TEXHOJIOTHUCCKUX
€MKOCTEH M YCTPOMNCTB, COEIMHEHHBIX TPYOONPOBOIAMH, U COAEP KAIllasi OCHOBHOM
HACOC MTOJA4Y¥ BOJBI, HACOC MPOMBIBKH, IO MEHBILIEN MEPE OJTHY BHEIIHIOK €EMKOCTh
¢ koHueHtpatom C3P, mo meHblield Mepe OAWH MO3MPYIOLIMKA OJOK, MHKCEp H
KOMITPECCOP, COTJIACHO H300PETEHUIO 1O MEHBIIEH MEPE OJIHA BHELIHSAS €MKOCTb C
koHneHTparoM C3P coeauHeHa mocpeACTBOM THOKOTO COSUHUTEILHOTO IIIJIAaHTa C
YCTAHOBJIEHHBIM HA HEM 3allOPHBIM KPAHOM HWJIA KJIAMIAHOM MarvucTpalid MOJAYu
koHIeHTpara C3P ¢ 1o MeHbIIeH Mepe OJHAM JTO3UPYIOIIAM OJIOKOM, COCTOSIIM
13 JIO3UPYIOIIEH KOJIObI ¢ KOHYCHBIM JHOM, YCTAaHOBJICHHOM Ha IO MEHBIICH Mepe
OJHOM TEH30JIaTUAKE WJM TMOJABCIICHHOM HAa MO MEHbBIIEH Mepe OIHOM
TEH30JaTUUKE K KapKacy AO3UPYIOIIero OJioKa, KOTOpas BBIXOJHBIM MAaTPyOKOM
yepe3 TMOKUM COCIMHUTENIbHBINA IIJIAHT, UMEIOIINA 3arOpHbI KpaH WM KJlanaH
MarucTpaiv BbIAAYM U3 JIO3UPYIOIICH KOJIObI B CTPYHHBIN CMECHUTEIb, COCTUHEHA
CO CTPYMHBIM CMECHUTENIEM, YCTAHOBJICHHBIM OaMIacHBIM CIOCOOOM K OCHOBHOM
HAMOPHOUW MAarucTpaju MoIa4y BOAbl UEPE3 CUCTEMY 3alIOPHBIX KPAHOB U OOPATHBIX
KJIAalaHOB, MPU 3TOM CBEPXY B JO3UPYIOLIYI0 KOJOY MOJBEICHBI MaruCTpajiu
CKATOTO BO3/yXa, MPOMBIBKM W BAaKyyMa, COCAMUHEHHBIE MOCPEACTBOM THOKHX

COCAMHUTCIIBHBIX HIJIAHTIOB C OTCCUYUHBIMH KpaHaMH. PCCHUBCPA CXKATOI'O BO3AYyXa,



MarucTpajii TPOMBIBKH M PECHBEPA BAKyyMa M C PECHBEPOM CO CHKATHIM BO3TyXOM
JUIA TIOJIa4M C)KAaTOro BO3AyXa B JO3UPYIOLIYIO KOJIOY, OCHOBHBIM HACOCOM IS
MIPOMBIBKH JTO3UPYIOMICH KOJIOBI M1 PECHUBEPOM C BAKYyMOM ISl BAKYyMHPOBAHUS
J03UpYIOIIed KoJIObl, MPH STOM HAMOpHAs MAarucTpajb OCHOBHOTO Hacoca
BBITIOJIHEHA ¢ BO3MOXKHOCTBIO TOJIaYM BOABI U I03UPOBaHHOTO KoHIeHTpara C3P B
MUKCEp 4epe3 TuapoMemiayiky ¢ pactsopenrem C3P B BojJe, mpuueM OCHOBHOM
HACOC BBITIOJTHEH C BO3MOYKHOCTHIO BBIIAUX PACTBOPA M3 MUKCEPA B TPAHCTIOPTHBIC
WM HAKOMHUTEIbHBIE €MKOCTH, a HAacOC TPOMBIBKM YCTAaHOBJIEH Ha OCHOBHOM
MarucTpajd TOJa4d BOJBI, MAPaUICIbHO OCHOBHOMY HACOCY, W BBITIOJHEH C
BO3MOYKHOCTHIO TTPOMBIBKH MUKCEPA TTOCPEICTBOM YCTAHOBJICHHOM B HEM CHCTEMBI
MIPOMBIBKH MUKCEPaA W JIO3UPYIOIIEH KOJIOHI.

Kpome Toro, 3amopHbie KpaHbl W KJIAMaHbl BHITIOJIHEHBI ¢ BO3MO>KHOCTBIO
NpUBEACHUS B JCWCTBHE  NHEBMATHYECKWMM  CMOCOOOM  HAa  OCHOBE
aBTOMATU3UPOBAHHOW CHCTEMBI YTIPABIICHHUA.

Kpome Toro, 3amopHbie KpaHbl W KJIAMaHbl BHITIOJIHEHBI ¢ BO3MO>KHOCTBIO
NpUBEACHUS B JACHCTBHE OSJIEKTPOMEXAHMUYECKMM CIOCOOOM HAa  OCHOBE
aBTOMATU3UPOBAHHOW CHCTEMBbI YIPABJICHHUA.

Kpome Toro, 3amopHbie KpaHbl W KJIAMaHbl BHIMOJHEHBI ¢ BO3MO>KHOCTBIO
NpUBEACHUS B JCHCTBME  TUIPABJIMYECKMM  CIOCOOOM  Ha  OCHOBE
aBTOMATH3UPOBAHHOM CHCTEMBI YITPABIICHUA.

N3o0peTeHne mosCHACTCS YepTekamMu, TIe:

Ha ¢wur. 1 npencraBnena oOmas TuapaBIddecKas CXeMa YCTaHOBKH
JO3UPOBAHMS KUJKAX KOMITIOHEHTOB CPECTB 3aITUThI PACTCHUH (/T HATJIATHOCTH
MOKa3aHa CXeMa C YCTAHOBJICHHBIMH TPEMS TO3UPYIOIIHMHE OJTIOKAMH).

Ha ¢wur. 2 npencrasnena ruapaBinyeckas cxema J03UPOBAHUS OTACIIBHOTO
JO3UPYIOMEro OJI0Ka YCTAaHOBKHA JO3MPOBAHUA KHIAKHX KOMIIOHEHTOB CPEICTB
3alUUATHl PACTEHUH.

Ha ¢wur. 3 npencrasnen obmuii BU OTASIBHOTO JO3UPYIONIETO O10Ka (BUI B
W30METPUH) YCTAHOBKM AO3UPOBAHUA KUJKAX KOMIOHEHTOB CPEICTB 3allUThI

PACTECHUN.



Ha ¢wur. 4 nmpencraBnen oOmmii BHI OTAEIBHOTO JO3WPYIOMEro OJioKa

YCTAaHOBKH AO3UPOBAHUA KUJIKHUX KOMIIOHCHTOB CPCACTB 3alllUThI paCTeHI/II‘/’I (BI/II[

cOOKY).

Ha ¢ur. 5 npencrapnena cxema cTpyiHOTro cMecuTeNs (CTPYHHOTO Hacoca).

[lepeueHnp MO3ULMNA, TPUBEICHHBIX HA YEPTEXKAX:

1. Buemmnusas

emMkocTh ¢ KoHmeHtparom C3P Nel (manpumep, ibc-

KOHTEHHED)

1.1 Jlozupyromias kooa.

1.2 Kpan wnu kjanad BakyyMHOW MarucTpai.

1.3 Kpan wnu kiianad npoMbIBOYHON MarucTpasiu.

1.4 Kpan wiu Kj1anaH MarucTpajiv CKaToro BO3ayXa.

1.5 Kpan wnu knanad Maructpainu noaaun koHentpara C3P.

1.6 T'mOKkuit COeAMHUTENBHBIHN IIIAHT.

1.7 Kpan wnu knanaH MarucTpajid BbLAAUM W3 JO3UPYIONIEH

KOJIOBI Ha CTPYHHBIA CMECHUTEb.

1.8  CrpyliHblii CMECHUTEND.

1.9 Kpan win knanaH nmogayv BOJbl OT OCHOBHOTO Hacoca B
CTPYHHBIA CMECUTEID.

1.10 Kpan npsimo¥i HanmOpHOM JIMHUKA OCHOBHOTO HACOCA, MUHYS
CTPYWHBIA CMECHUTEID.

1.11 OGpatHbiit kamnaH.

1.12 OOGpartHsbliii kJamnaH.

1.13 TeH30METpUUECKHI NATUUK.

1.14 BeixogHoii mnarpyOOK W3 HWXKHEH YacTH KOHyca
JIO3UPYIOIIEH KOJIOHI.

1.15 Mecrto coenunennsa marpyOka mocie kpana 1.5 (momada
konnenTpata C3P w3 BHemHe#d emkxoctu 1) B marpy0Ook
1.14.

1.16 Kapkac mo3upyroriero 0oka.
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10.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21
22.

23.
24.
25.
26.
27.

. Baemnsisi emxocte ¢ koHneHtparom C3P Ne2 (mampumep, ibc-

KOHTEHHED)

Buemnsss emxocth ¢ konunentpatom C3P Ne3  (mampumep, ibc-
KOHTEHHED)

Pecusep co cxaThiM BO3TyXOM.

PecuBep ¢ Bakyymom.

Brixon ¢ pecuBepa cxaToro Bo3Ayxa Ha KOMIPECCop.

Brixon ¢ pecrBepa BakyyMa Ha BaKYyMHBIA HacOC WJIU BO3AYXOMYBKY.
OrtceuHOM KpaH pecuBepa CxKaToro BO3ayXa.

OrtceuHOM KpaH pecuBepa BaKkyyMa.

Hacoc marucTtpanm npoMBbIBKH.

OtceuHoit KpaH 0011Ie# MarucTpaad MPOMBIBKA JO3UPYIOIINX OJTOKOB.
Kpan nogaun Bo/ibl HACOCY MPOMBIBKH.

Bxon mis noAKIr0YeHrs MUTAOIIEr0 BOAOPOBOIA.

Kpan nonauu BoJIbl OCHOBHOMY HAcoCy.

Kpan nonauum pactBopa u3 MUKCEpa OCHOBHOMY HAcoCy.

OcHOBHO# HacocC.

Kpan npoMbIBKM MHKCEpa.

Cucrema nmpoMbIBKM MUKCEPA.

Cucrema ruaponepeMeninBalrs B MUKCEPE.

Mukcep.

. Kpan nonauu BoJibl B MUKCEDP OT HAMIOPHOM JIMHUU OCHOBHOTO HAcoca.

Kpan Bbilaun Ha BHEWIHWNA NOTPEeOUTENb OT HAMOPHOW JIMHUH
OCHOBHOTO HAcoca.

Brixoa noAKIrOYEHHS BHENTHETO NOTPEOUTEIA.

Comio cTpyHHOTO CMECHUTETIA.

[Ipunemuas kamepa CTpyHHOTO CMECUTEIIA.

Pab6ouas kamepa.

Auddysop.



B ycraHoBKe 103WpOBaHUs )KUIKUX KOMIIOHEHTOB CPEACTB 3alIUTHl PACTCHHMA
(C3P) BuemHsa emkocTh ¢ kKoHeHTpatom C3P (1), mpencrasnennas Ha ¢ur.l u 2,
MOKET OBITH JTIOOOH, HAa YCMOTPEHHE dKCIuTyaTaHTa. Yarie Bcero Bcrpevarorcs ibe-
KOHTEHHEphl (€BpOKyObl) YyMakoBaHHbIE Ha 3aBoie-usrorosutene C3P, wnm
KOHYCHbI€ TIacTHKOBbIe eMKOCTH oT 100 mo 10005, kyaa sKkCIulyaTaHT BBUIABAET
koH1eHTparel C3P u3 kanmcTp 5, 10 wm 201 ¢ pacyeToM Ha CyTOYHYHO HOPMY
BBhIpa0OTKH. C TO3UPYIOMKM OJIOKOM BHEIIHSAS €MKOCTh COSAUHICTCS TPYyOOH HIH
nutaarom uepes Bpesky (1.15) B Beixomno# natpy6ok (1.14) nosupyromieii Kona0bl
(¢ur.4), momBoas NUIAHT HETMOCPEACTBEHHO K KpaHy WM KjamaHy MarucTpajd
nomayuun koumenTpara C3P (1.5).

PecuBep co cxareim Bo3ayxom (4) (¢ur.l) mcmoms3yercs s moAaudu
CKaToro BO3Myxa B mosupyromiyio koidy (1.1) depe3 kopmyc TpPOMBIBOYHOTO
yCTPO#CTBA, U4TOOBI BHITOJKHYTh W3 MPOMBIBOYHOTO YCTPOHCTBA OCTATKH BOJIBI
MOCJIC TPOMBIBKMA JJIsi JIydlield TOYHOCTH JIO3UPOBAHUSA, W, TaK XKe, Ui
HOPMAJIU3AlMK JIaBJICHUS TOCJIE BAKyyMHUPOBAHHS MO3UPYIOIei konObl (dur.4).
Kpome Toro, npy nmHEBMAaTHYECKOM YIPABJICHWW KPAaHAMH W KJIamaHAMU, CXKATbIi
BO3/yX W3 pecuBepa (4) HUCMONB3YeTCS KaK OCHOBHOM WMCTOUYHHWK DSHEPIHH.
Hamonnenne pecuBepa CKaTbIM BO3AYXOM OCYIIECTBJISIETCS 4Yepe3 BBIXOJ Ha
komrmpeccop (6).

Pecusep ¢ Bakyymom (5) (dur.1) Hy)eH 11 BaKyyMHPOBAHUS TO3UPYIOIICH
k01061 (1.1) uepes kpan (1.2) ayis Toro 4ToOHI, TPU OTKPHITOM KPaHE MaruCTPajIH
nomaun koHneHtpara C3P (1.5) B mosmpyromnryto konOy (1.1) mauanm momaBarbes
koHueHTpar C3P u3 BHemnel emkoctu (1), mpu 3ToM Kkpad Bbiaauu (1.7), kpan
cxaroro Bo3ayxa (1.4) m xpan mpombiBku (1.3) MOJDKHBI OBITH 3aKPBITH TIPH
HaMoJIHCHUU J03UpyIomied KonObl koHieHTparoM C3P. B MOMEHT HamoJHEHHS
no3upytomei kojaosl Terzoaarauku (1.13) (¢ur.3) momydaroT akTyaibHBIC TaHHBIC
0 mocrtynatomeM Bece koHmentpata C3P u, mpu moCTH)KCHHMHM 3aJaHHOTO Beca,
3aKphIBACTCS KpaH Maructpaiau moaaur koninentpara C3P (1.5), moctymienue

KOHLIEHTpaTa NpeKpamaercs, B JO3UPYIOIIEH Koia0e HaXOOUTCA HYXKHOE



konnuecTBO KoHIeHTpaTa C3P. HanonHenue pecuBepa BaKyyMOM OCYILECTBIAETCS
Yyepe3 BhIXO/ Ha BaKyyMHbIH Hacoc (7).

Muxkcep (20) (¢ur.1) npeacrasnger coboit eMKOCTh HEOOXOIUMOTO 00BEMA,
B 3aBUCUMOCTH OT TeXIpoLecca dKCIuTyaTaHTa. EMKOCTh MOKeT ObITh BBITIOJIHEHA
W3 XMMOCTOHKOTO TUIACTHKA, HEPXKABEIOIIEH CTajau WM OOBIUHOW YTJIEPOAMCTOM
CTaJI, €CJIA KOMIIOHEHTBI PacTBOPA HE SABJISAIOTCS arpecCUBHBIMU. {715 momydeHus
OJTHOPOJTHOTO M KAUECTBEHHOTO PACTBOPA B MHUKCEPE MOJDKHA OBITH YCTAHOBJICHA
rugpomemnanka (19) u cucrema mpombiBku Mukcepa (18). Cucrema mpoMBIBKH
PUBOAWTCA B nieficTBHEe OT Hacoca mpoMbiBkH (10) uepe3 kpan (17). Boay mis
npombiBKM Hacoc (10) momywaer w3 BXOoga A1 MOAKIIOUEHHUS THUTAIOIIETO
Boaomnposoaa (13) gepes kpan (12). M3 storo xe Bxoma Boasl (13) vepes kpan
nomauu Bojbl (14) OCHOBHOW HACOC MOJY4YaeT HYXHBIH OOBEM BOJBI, KOTOPBIH
nomaercs B wmukcep (20) wuyepe3 HAMOPHYIO MarucTpajb W CHCTEMY
ruaponepeMemBanns mukcepa (19). B mpomecce momaum BoABI B MHKCED
HAaYMHAETCS A03upoBanue koHieHTpatos C3P uepes crpyitnbiii cmecutens (1.8).

Crpyiiabii  cmecutens (1.8) mpeacrasmsier coboit  o0mien3BecTHOE

ycrpoiictso (https://www.hydro-pnevmo.ru/topic.php?ID=30):

«CTpyHHBIM HAcCOCOM WJIM 3KEKTOPOM Ha3bIBAIOT HACOC, B KOTOPOM
MACCUBHBIN MOTOK TOJYYAET PHEPTHIO W TEPEMEIaeTcsi Oaroapsi CMEIICHUIO C
AKTUBHBIM IOTOKOM, OOJafaroImM OoJibiieli »Hepruei. [ToaBHIKHBIE AETad B
MKEKTOPE OTCYTCTBYIOT, a TMPUHIUI ero padoTel OCHOBAaH Ha Tepeaavyu
KHHETHYECKOW SHEPTHH OT aKTMBHOTO MOTOKA K MAaCCHBHOMY 0€3 MCTOJIb30BAHUS
MIPOMEKYTOUHBIX MEXAHH3MOB. Ha d¢wur. 5 mnpencrasneno comio (24),
KOTOPOE MPETHA3HAUCHO /I IPeo0pa30oBaHus MOTCHIMAIBHONW YHEPTHH TIOTOKA B
KHHETHYECKYIO, T.. JUIs TIOJYyUYCHHS BBICOKOCKOPOCTHOW cTpyw. [lpmemnas
kaMmepa (25) npenHasHaueHa /I MpUeMa MacCUBHOTO MoToka. B pabodeit kamepe
(26) MPOUCXOANT CMEIIIEHUE AKTUBHOTO W TTACCHBHOTO MOTOKOB, MEepeava SHEPTUN
OT aKTHUBHOTO TMOTOKA MACCHBHOMY, T.€. MPOUCXOMUT sHeprooOMeHn. Ha Brixome
KaMephbl 00a MOTOKA MEPEMEINIaHbl U UMEIOT OMuHAKoBbIH Hamop. Juddyzop (27)

MpeaHa3HaueH Juisi  mpeoOpa3oBaHUs 4YacTH  KUHETHUYECKOW  SHEPruM B



MOTEHIIHAIBHYIO, T.€. CKOPOCTh MOTOKa B A dy30pe CHMXKACTCSA, a JaBIICHHE
nosbimaerca. [Ipoxoas depe3 COMIO MOTOK KUAKOCTH MPUOOPETAET OOJIBIIYIO
ckopocth. KuHeTWueckas »Heprus TMOTOKAa BO3pAcTaeT, a MOTCHIMAJIbHAS
cHkaercs. JlaBneHue mamaeT W MpPU JOCTHIKEHWM OMPEISICHHOW CKOPOCTH
CTaHOBUTCS HUXKE atMocepHoro. [TaccuBHbIi MOTOK noj
neicTBHEM aTMOC(HEPHOTO JABJICHUS MONAAacT CHadajga B MPHEMHYIO, a 3aTeM B
pabouyro Kamepy, Ie TPOUCXOIUT MEPEMEIINBAHUE TTOTOKOB, U aKTHUBHBIA TIOTOK
nepeaaeT 4acTh SHEPTHH MAaCCHMBHOMY MOTOKY. Ha BBIXOJE KaMmepbl CMEIICHHS
ycTaHoBlieH quddy30p, KOTOPHIH MO3BOJIAET MPeoOPa30BaTh CKOPOCTHOM HAMOP B
CTaTHYECKUH, B HEM CKOPOCTH JNBFIKCHHS CMENIAHHOTO TOTOKA YMEHBIMACTCS, a
JIABJICHUE — YBEIIMUHUBACTCS.»

Takum 00pa3oM akTHBHBIM TOTOKOM B CTPYHHOM CMECHTENE B JaHHOM
M300PETCHUH BHICTYMAECT HAMOP BOJBI OT OCHOBHOTO Hacoca (16), a maccuBHBIM
notokoM Oyner korneHTtpar C3P w3 mosupyromieit konosl (1.1) mocme Toro, kak
otkpoetrcsa kpan (1.7). Tak, 6e€3 MpUMEHEHHS AKTUBHBIX HACOCHBIX amMaparoB,
koHneHTpar C3P nomamaer B MarucTpaib ¢ BOAOH U mepeHocutcs B mukcep (20)
yepe3 ruapomemanky (19), uro aktuBusupyeT pactBopenue koHieHtpara C3P B
Boze. [locre Briiaun ocHOBHOM nopimu koHieHTpara C3P u3 nozupyromieit Koaosl
(1.1.), mcxonsa u3 mokazanuit TeH3o0AaTIHKOB (1.13) — mepecTaeT ymMeHbIIATHCA BEC
—3aKkpeiBaeTcs kpaH (1.7), B J03upyIOMIy10 KOJIOY 101aeTC HEMHOTO BOIBI HACOCOM
(10) uepes mpombiBouHytO cuctemy W kpanbl (11) u (1.3), U cHOBa OTKpBIBaeTCA
KpaH Bblgaun w3 KojoObl (1.7) — ocTaTku KOHIIEHTpaTa BMECTE C MPOMBIBOYHOM
BoAoW cimBaroTcsa B mukcep (20). B sTo BpeMs kpaHbl HarmoOpHOW MarwmcTpajd
OCHOBHOTO Hacoca paboTaroT B pexkume: KpaHn npsAMoii HanopHOH JIMHUK OCHOBHOTO
Hacoca, MUHYS CTpy#HbIH cmecuTens (1.10) 3akphIT, KpaH wiw KIanaH MmoAaud BOIbI
OT OCHOBHOTO Hacoca B cTpyHHbINH cmecuTenb (1.9) oTtkpeiT. OOpaTHbIe Ki1anaHbI
(1.11; 1.12), npencrasnennabie Ha HUT. 2, CITyXKaAT MPETOXPAHATEITHHBIM JIEMEHTOM
OT TIOMNAIaHusA PacTBOPA B JIO3UPYIONILYIO KOJIOY MJIM €MKOCTh ¢ UUCTOM BOJOM IMpH
BHE3AITHOM TAJCHUHM JABJICHUS B OCHOBHOM TpPyOOMpOBOJAE, HAMpUMEp TIpH

MTOJIOMKE HJTH HECAHKITMOHUPOBAHHOK OCTaHOBKE OCHOBHOTO Hacoca (16).



1o Takomy mpuHIUIY pabOTAIOT BCE TO3UPYIOIINE OJIOKH, €CITH B CUCTEME UX
O0onee OOHOTO, TMPUYEM KAXKIbIM  Ao3upyrommid  OJOK  pa3MEIleH Ha
UHIUBUIyaTbHOM Kapkace (1.16). B nanHoM npumMepe, mocie BblJaun KOHIIGHTpaTa
(1) u3 nosupytromeit konOwl (1.1) HaumHaeTcs aHamOrMyHas AO3aLMsA U BbIJAYa
KOHIIeHTpaTa 2 u3 koyiosl (2.1), namee koHmnenTpara 3 u3 koyosl (3.1) u T.1.

Ecnmu Hy>kHOE 0O0IIee KOIMYECTBO BOMABI, C YUETOM TPOMBIBKH KOJIO, YyXkKe
nobasneHo B mukcep (20), ycTaHOBKA TIEPEXOAUT B PEIKUAM THIPOIICPEM CIITUBAHUS
B MuKcepe. [ 3Toro KpaH mojgavn BoAbpl oCHOBHOMY Hacocy (14) 3akpeiBaercs, a
oTkpbeiBaeTcs Kpan mogaum pacTBopa U3 MUKcepa OCHOBHOMY Hacocy (15).

[Tpu sTOoM, eciu no3upoBaHbl e€lié He Bce KoHieHTparbl C3P B mojHOM
o0BbeMe, JO3UPOBAHKUE MPOIOJKACTC B OOBITHOM PEKUME.

[locne momaum Bcex koHueHTparoB C3P B momHoM oOwveme mukcep (20)
OTOPOXKHAETCA B TPAHCMOPTHBIE WM HAKOMHUTEIbHBIE E€MKOCTH C TOMOIIBIO
ocHOBHOTO Hacoca (16), uepes Brixoa moakmouenns BHENTHET0 notpedbutens (23)
NOCPEACTBOM KpaHAa BbIAYM HA BHEIIHUN MOTpeOMTENh OT HAMOPHON JMHUH
OCHOBHOTO Hacoca (22).

ITpousBoautcs npombiBka Mukcepa (20) ¢ momoripto Hacoca npombiBky (10),
yepe3 Cucremy npombiBka MuKcepa (18) mocpencTBom kpaHa MPOMBIBKM MUKCEPA
(17).

Takum  oOpa3om, BCA COBOKYNMHOCTh CYIIECTBEHHBIX  MPHU3HAKOB,
XapaKTEePHU3yIOIIas YCTAHOBKY JO3UPOBAHUS KHAKMX KOMIIOHEHTOB CPEICTB
3alIUTHl PACTEHUH, HAXOMUTCS B MPUUMHHO-CJICICTBEHHOW CBSA3U C 3asBJICHHBIM

TCXHHUYCCKHUM PC3YJIbTATOM U HGO6XOI[I/IMa JJIA €ro AOCTHUXKCHUA.



®opmy.Jia 300 peTeHUst

. VYcraHoBka A03UpPOBaHUA KUAKUX KOMIIOHEHTOB CPEACTB 3alUTHI
pactenuii (C3P), BbimonHEeHHas B BHUJAE (PYHKIIMOHAJIBHO BBICTPOSHHOTO pAna
TEXHOJIOTUYECKUX E€MKOCTeH W YCTPOWNCTB, COCIMHEHHBIX TPyOONMpOBOJAMHU, W
coep Kalias OCHOBHOW HAacOC MOJA4Yu BOJABI, HACOC ITPOMBIBKH, IO MEHBILIEH Mepe
OJIHy BHEIIHIOK €MKOCTh ¢ KoHueHTparoM C3P, mo MeHblleld Mepe OauH
JO3UPYIONIUNA OJIOK, MUKCEP U KOMIPECCOP, OTIIMYAIOIIAACS TEM, YTO TI0 MEHbIIECH
Mepe OJIHA BHEIIHSS €MKOCTh ¢ KoHIleHTpaToM C3P coenvHeHa ¢ yCTaHOBJIEHHBIM
HA HEM 3aMOPHBIM KPAaHOM WJIM KJIAlTaHOM MarvcTpayiv nojaauun konuenrpara C3P ¢
M0 MCHbBIIEH Mepe OJHHUM JO3UPYIOIIUM OJIOKOM, COCTOSIIIIUM W3 JIO3UPYIOIICH
KOJIOBI C KOHYCHBIM JIHOM, YCTAQHOBJICHHONW Ha TO MEHbBIIEH Mepe OJHOM
TCH30JIJaTUUKE WJIA TOJBEIIEHHOW HA MO MEHBIIEH MEPE OAHOM TEH30JATYUKE K
KapKacy J03UpYoIIero OJ0Ka, KOTOpas BBIXOAHBIM MAaTPyOKOM uepe3 TUuOKHid
COCIMHUTEINIbHBIA 1UIAHT, UMEIOIMKA 3anOpPHBIA KpaH WM KjanaH MarucTpasiuv
BBIJIAYM U3 JO3UPYIOIEH KOJIOBI B CTPYHHBIN CMECHUTENb, COEIMHEHA CO CTPYHHBIM
CMECHUTEJIEM, YCTAHOBJICHHBIM OalMacHbIM CHOCOOOM K OCHOBHOW HamoOpHOM
MAarucTpaiy MoJa4u BOJIbI YEPE3 CUCTEMY 3AMTOPHBIX KPAHOB M OOPATHBIX KJIAMAHOB,
P STOM CBEPXY B JIO3UPYIOILYO KOJIOY MOABEACHBI MAaruCTPAJIU CHKATOT0 BO3/YXa,
IMPOMBIBKM W BaKyyMa, COCAMHEHHBIE TOCPEACTBOM THOKHMX COEAMHHUTENIbHbBIX
IUJIAHTOB C OTCEUYHBIMM KpPAaHAMHU: PECHBEpPA CKATOTO BO3/yXa, MarucTpaiu
MMPOMBIBKH M PECHBEPA BAKYyMa U C PECUBEPOM CO CKATBIM BO3AYXOM ISl MOIAYH
CKATOTO BO3AyXa B JIO3UPYIONIYIO KOJIOY, OCHOBHBIM HACOCOM Il MTPOMBIBKH
JO3UPYIOIIEH KOJIOBI U PECUBEPOM C BAKYYMOM JIsl BAKYYMHUPOBAHU S JO3UPYIOMIEH
KOJIObI, TPU S3TOM HAMOpHAas MAarucTpajb OCHOBHOTO HAcOCAa BBHIMOJIHEHA C
BO3MOXKHOCTbBIO MOJA4M BOJABI U JO3UPOBaHHOTO KoHIeHTpaTa C3P B Mukcep uepes
rupoMealiky ¢ pacrsopenuem C3P B Bojie, mpuyeM OCHOBHOM HACOC BBIMOJHEH C
BO3MOYKHOCTBIO  BBIAAQYM PAcTBOpa M3 MHUKCEPA B TPAHCHOOPTHBIE WU
HAKONUTEJIBHBIE €MKOCTH, a HAacOC MPOMBIBKM YCTAaHOBJIEH Ha OCHOBHOM

MarucCTpajin mnogadd BOAbI ITAPpaJUICIIBHO OCHOBHOMY HACOCY, M BbIIIOJIHCH C



BO3MOKHOCTBIO TTIPOMBIBKHA MHUKCEPA MMOCPEACTBOM YCTAHOBJIICHHOW B HEM CHCTEMBI
MIPOMBIBKH MUKCEPA | JTO3UPYIOMICH KOJIOHI.

2. YcraHoBKa 10 1.1, OTAUYAOIascs TeM, YTO 3aMOPHbBIE KPAHbI U KJIaaHbl
BBITIOJIHEHBI C BO3MOKHOCTBIO MIPUBEACHUS B ICHCTBHE THEBMATUUECKUM CITIOCOOOM
HA OCHOBE aBTOMATU3UPOBAHHON CUCTEMBI YIIPABJICHUS.

3. YcranoBka 1o 1.1, OTIMYaromascs TeM, 4TO 3alopHbIE KPaHbl W KJIATIaHbI
BBHITIOJTHEHBI C BO3MOYKHOCTHIO TPUBEICHHS B JCHCTBHE SJICKTPOMEXaHHUECKHM
Croco0OM Ha OCHOBE aBTOMATH3UPOBAHHOM CHCTEMBI YIIPABIICHHUS.

4. YcraHoBKa 1o M. 1, OTIMYAIOIIAACS TEM, UTO 3aMOPHBIC KPAaHbl U KJIAlaHbl
BBHITIOJTHEHBI ¢ BO3MOYXHOCTHIO TPUBEICHUSA B IEHCTBHE THAPABIIMYECKAM CITOCOOOM

Ha OCHOBC aBTOMaTHBHpOBaHHOﬁ CUCTCMBI YIIPABJICHHA.
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OTYET O IATEHTHOM IIOUCKE  [HoMep espasuiickoii 3asBku:

(crares 15(3) EAIIK u npaBuno 42 ITaTeHTHOMR HHECTPYKIHH K

EAIIK) 202390540

A. KTIACCHOHUKALIMA ITPEJIMETA U30BPETEHHA:
BOIF 21/00 (2022.01)
BOIF 21/20 (2022.01)
BOIF 25/30 (2022.01)
BOIF 33/00 (2022.01)
BOIF 35/00 (2022.01)

CornacHo Mesxaynapo/Ho#i naTeHTHO#H knaccudukauuu (MIIK)

b. OBJIACTE ITOUCKA:

[IpocmMoTpennas J0KyMeHTalus (CHCTeMa Kiaccudukauuu u uuaexcs MITK)
BOIF AO0IM

OiekTpoHHas 6a3a JaHHBIX, HCTIONIB30BABIIAACA TIPH TIOHCKE (HA3BaHKe 6a3kl U, ECITH, BO3MOXKHO, HCTIONb3yEMBIC IOUCKOBBIE TEPMUHBI)
ESPACENET EAIIATUC GOOGLEPATENT BA3A ITATEHTOB ®UIIC

B. JIOKYMEHTBI, CYNTAIOINHUECS PEJJEBAHTHBIMU

Kareropus* CchUIKH Ha IOKYMEHTHI C yKa3aHHeM, [JIe 3TO BO3MOXKHO, PEIEBAHTHBIX YacTei OTtHOCHTCS K MyHKTY No
A EP 2016993 A1 (BAYER CROPSCIENCE AG) 2009-01-21, Bech JOKYMEHT 1-4
A RU 2740020 C2 (OBLLIECTBO C OI'PAHUYEHHOM OTBETCTBEHHOCTbBIO 1-4

HAYYHO-UCCIEJOBATEJILCKHIA Y [TPOEKTHBII UHCTUTYT "TIET’'A3")
2020-12-30, Bech JOKYMEHT

A FR 2464223 A3 (GIMAR SPA) 1981-03-06, Bech 10KyMeHT 1-4

A RU 2765953 C1 (OBILIECTBO C OTPAHUYEHHOM OTBECTBEHHOCTBIO 1-4
«AT'PO JISH]I») 2022-02-07, BeCh JOKYMEHT

A CN 110731156 A (WEIFANG MINGJI NETWORK TECH CO LTD) 2020-01-31, 1-4
BECh JOKYMEHT

D HOCICAYIOIHNE NOKYMEHTHRI YKa3aHbl B MPOJAOJKECHHH

«T» - Gonee no3AHMIA NOKYMEHT, ONyGIMKOBaHHEIH NOCNE JATEl IPHOPHTETA H

* Oco0ble KaTerOPHH CCBUIOYHBIX IOKYMEHTOB:
NpHBEACHHBIN JUIA TOHHMAHUA U300PETCHHA

«A» - TOKYMEHT, OTpeAc/IOmUit 06U YPOBEHE TEXHHKH

«D» - IOKYMEHT, IPHBEACHHBIH B eBpasHACKOH 3atBKe «X» - IOKyMEHT, UMeIoLMit HauGonee GIH3KOE OTHOILEHHE K MPEAMETY MOMCKa,
«E» - Gontee paHHM OKYMEHT, HO OIyG/MKOBAHHBIH Ha ATy NoAAYH NOPOYALIMHA HOBU3HY HIIM H300DETATENBCKHI YPOBEHS, BIATHIHA B OTAETLHO-
CcTH

eBpa3uiicKol 3a4BKH WIIH NOC/E Hee

«O» - IOKYMEHT, OTHOCSAIMIHCA K YCTHOMY PACKPBITHIO, IKCTIOHHPO-
BAHHIO M T.I.

"P" - HOKyMEHT, Omy6IHKOBAHHBIN 10 AaTH NOJAYM eBpasHICKOH
3a4BKH, HO MIOC/IE AAThl HCMPALIMBAEMOrO NPUOPUTETA"

«Y» - IOKYMEHT, MMeIomuii HauGostee GNIU3KOE OTHOLIEHHE K NPEAMETY TOHCKA,
nopovatuii u306peTaTeNECKHI YPOBEHE B COYETAHUH C APYTHMH JOKYMEH-
TaMM TOH e KaTeropuu

«&» - NOKYMEHT, ABNSAIOLMICS ATEHTOM-aHATOTOM

«L» - TOKYMEHT, NIPUBEACHHEII B APYIHX LEMAX

Hara npoBenenns narentHoro noucka: 27/07/2023

Y0IHOMOYCHHOE JIALO:
3aMecTHTENh HaYATbHUKA OTAC/IA MCXaHHKH,
(M3MKH ¥ SNEKTPOTEXHHKU ! M.H. KOcynos
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