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y351a B croco0y ero paboTbl, NpeIHa3HAUCHO VISl TONyYESHUs KUIKUX YI0OpeHUH, MPEeNMyIECTBEHHO
JUISL paCTBOPEHUSI TBEPABIX MUHEPaIbHBIX ynoopenuit (TMY), Takux Kak kapOaMu10-aMMHaYHbIE CMECH
(KAC) nonynsipHbIX KOHLIEHTpALUi, KUIKUe KoMmIutekcHble ynoopenust (OKKY) ¢ mukpoanemenTamu,
pabodne 1 MaTOYHBIE PACTBOPHI YIOOPEHUI 1 APYTHE KOMIIOHEHTHI, B TOM YHCJIE U B BUJE INTIOTHBIX IPaHyII
13 HE 3aJIeKANBIX U HE CKOMKaBIIHMXCS B CHIIy TOTO, YTO IEpepaboTKe IO 3asABICHHOMY TEXHHYECKOMY
PELICHUIO TOJBEPraroTCcs HUCKIIOUUTEIbHO KauecTBeHHble TMY, mocTaBka KOTOPBIX XapaKTepH3yeTCs
OTJIQ)KCHHON CHCTEMOH JIOTHCTHYECKHX MOCTABOK KAauYECTBEHHOW NMPOMYKLHUH B CIIELHAIBHBIX OUT-03r
€MKOCTSIX, BCIIEACTBHE UYEro 3asBJICHHOE M300peTeHne Mpu OIHOBPEMEHHON NMPHUEMIIEMOM CTOMMOCTH
YAOBIETBOPSIET. 3aqa4yeil 3asBICHHOTO M300PETCHUs SIBISIETCS YIPOIIEHHE KOHCTPYKIHUH, ITOBBIIICHUE
TEXHOJIOTHYHOCTH HPUTOTOBICHHUS IIETEBBIX MPOLYKTOB, YIOOCTBO TEXHUYECKOTO M TEXHOJIOTMYIECKOTO
00CITy’KMBaHNs, IPH COXPaHEHUH TpeOyeMOoro KadecTBa Ioy4aeMoro LejeBoro npoaykra. [loBeimenue
Ka4yecTBa LIEJICBOr0 MPOAYKTa (OONMbIIMI MPOLEHT JEHCTBYIOIIETO BEIECTBA) OCYLIECTBIETCA 3a CUET
OCYIIECTBIICHHS IIPOLIECCa PACTBOPEHUS IIPH BHICOKUX TEMIIEpATypax.
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Monynb pacTBOPHOTO y351a JIsl MPOU3BOACTBA KapOaMHUI0-aMMHAYHbBIX
CMecel M KHIKUX KOMIUIEKCHBIX YAOOpeHuil u crocod ero paboTsl.

H300peTeHne OTHOCHUTCSI K CEJIbCKOXO3SHCTBEHHOMY MALIMHOCTPOECHUIO K
KOHCTPYKILMH PACTBOPHOTO y3j1a M CIOCOOYy ero padoThl, MpeaHAa3HAYEHO IS
NOJIyYEeHUS] SKUAKUX YIOOOpeHuil, mNpenHa3HAu€eHHOMY MpPEUMYLIECTBEHHO IS
pacTBOpPeHHs TBEPAbIX MUHepanbHbIX ynoOpenuit (TMY), takux kak kapbamumo-
ammuaunable cMecH (KAC) momynsipHBIX KOHIEHTpALUH, KUAKHE KOMIUIEKCHBIE
ynobpenuss (KKY) ¢ wmukposjgemMeHTamu, paboune W MaTOYHBbIE PACTBOPHI
ynoOpeHui M Ipyrue KOMIIOHEHTBI, B TOM YHCJIE€ W BUJE TUIOTHBIX TPAaHyJ U3 HE
3aNeKaNblX U HE CKOMKABIIMXCS B CHJY TOTO, YTO NepepadOTKe MO 3asiBJICHHOMY
TEXHUYECKOMY PELICHUI0 TMOABEPraroTCsl HCKIIOYUTENBbHO KadecTBeHHble TMY,
MOCTaBKa KOTOPBIX  XapaKTepU3yeTcs  OTJaXKEHHONH CHUCTEMOW JIOTHCTHYECKHUX
MOCTABOK KaUECTBEHHOM MPOAYKLUH B CIELHATBHBIX OUr-03T eMKOCTSIX, BCIESICTBHE
4ero, 3asBJIEHHOE TEXHHYECKOEe peLIeHHe IPU OJHOBPEMEHHOM MpueMiIeMOi
CTOMMOCTH YAOBJIETBOPSIET MOTPEOHOCTH PBIHKA B KAYECTBEHHOH MOCTaBIIIEMON
NPOAYKLMHU, I cenbxosnpoussoputeneil. B kadectee TMY no 3asBieHHOMY
TEXHUYECKOMY PELIEHHIO TMepepaboTKe IOABEPraroTcsi MUPOKO u3BecTHble TMYVY,
HanpuMmep: kapOaMuia, aMMHadHON CeNuTpbl, PochOpPHBIX, KANUIHHBIX, CYJIb(paTHBIX
U WHBIX MHHEPAJIbHBIX, OpPraHO-MMHEPAJIbHBIX W OPraHWYECKUX YAOOpeHHH ¢
NOJIy4eHHEM  BOJHBIX pPacTBOpoB 3TUX TMYVY ynomneTBopsiomux TpeOOBaHUAM
3aKa34YMKOB.

[TpuHMMas BO BHUMaHHE BBICOKYIO IMOTPEOHOCTh CEIbCKOTO XO3SHCTBA B
NOBBILICHUH YPO>KaliHOCTH B CEJbCKOXO35IICTBEHHOM NPOU3BOACTBE,
NPOMBIIIJICHHOCTh NPOU3BOAMT OOJBINOE KOJHUYECTBO PA3JIMYHBIX YCTPOIHCTB,
NpeAHA3HAYESHHBIX JUJIsl IPUTOTOBJICHUS JKUAKUX KOMILIEKCHBIX YIOOPEHHI, KOTOpPbIE
(BomHBIE PACTBOPBI YAOOPEHMIT) BBITOAHO OTIHYAKOTCS OT CHIIYYHX TEM, YTO HX
MO>KHO JI03UPOBAaTh MTOCPEICTBOM PACTBOPEHMS B BOJE B PA3JINYHBIX KOHLIEHTPALIUAX
I TeX WIU WHBIX BHUIOB CEJbXO3MPOAYKLUH, NPU 3TOM KaXKAoe YCTPOWCTBO
IIPOEKTUPYETCs] MOJ BBINOJHEHHE TeX WM WHBIX 3a/ad, B 3aBUCUMOCTHU OT BHJA
yIOOpeHHUsi, ero arperaTHOro COCTOSIHUS, TUIOTHOCTU M MHBIX (PH3HKO-XMMHUYECKHX
dakropos. [Ipu 3ToM nenecoodbpasHo OTpa3uTh (HAKT TOro, YTO MHOTHE YCTPOHCTBA
XapaKTePU3YIOTCs OOJBINON JOPOTOBU3HON, CIOKHOCTBIO UCTIOIHEHHSI B OTHOIIEHUH
KOHCTPYKLMH, CJIOXHOCTBIO TEXHOJIOTUH peanu3alii IOJy4deHUs pacTBOPOB
ynoOpeHui, B CHIIy 4ero HaOI0JaeTcs TEHACHLUS YIPOIUEHHs KOHCTPYKLHH H
TEXHOJIOTUH, YKa3aHHOE CBSI3aHO C HEOOXOIMMOCTBIO BBINYCKa Ooyiee NeImeBoil |
KOHKYPEHTOCIIOCOOHOH Ha PBIHKE MPOAYKLHMH B YCIOBUSAX HHISILINH.

W3 nccnenoBaHHOrO 3asiBUTENEM YPOBHS TEXHUKU  BBISBJIEHO Oonpoe
KOJIUMYECTBO YCTPOMNCTB, HUCIOJNB3YEMBIX [JIsl MPUTNOTOBJIEHUS XUAKUX PacTBOPOB



CEeNIbCKOXO3SIICTBEHHBIX yOOPEHUH, B TOM 4YHCIE W TBEPAbIX MHHEPAIbHBIX
ynoOpenus. Jlanee mnpuBeneHbl OmMucaHus HauOosee ONM3KUX K 3asBICHHOMY
TEXHUYECKOMY pEIIeHUNH YCTPOMICTB, KOTOpbIE COBMNAJAIOT HA3HAYEHUEM W
KOHCTPYKTUBHBIM HCIIOJIHEHHEM, OCOOEHHOCTH U XapaKTePUCTUKH KOTOPBIX
3asiBUTEJIEM IIPUBEIECHBI Jajee.

H3BectHa cmecurenbHas ycraHoBka 'Fert-O-Batchers” mpocrext ¢upmsr
"Ferguson Industries", Bk/rOYaromas CMeCHTEIbHBIM Oak ¢ MEIIajKOW, BECOBOE
YCTPOHCTBO, HACOC ¢ TPyOONpPOBOAAMH, TMAPOLMKIIOH, OOBEAMHEHHBIH B €IMHBIN
ONMOK ¢ arperaToM MOKpPOro TIOMOJia yAapHOro Tumna. JlaHHas yCTaHOBKa
o0ecreynBaeT MPHUrOTOBJICHUE KUAKUX yaoOpeHuil. OnHAKO NpU HMCMOIB30BAHUU
arperata MOKpPOTO IIOMOJIa, COBMELIEHHOTO C MEIIAJIKOH, BOSHUKAET HEOOXOAMMOCTD
B OOJBLIOM »HEPronoTpeONeHuH Il CO3MaHHUs JOCTATOYHOH MOIMHOCTH IS
NpUBOAAa MeINAJKU U poTopa arperata Mokporo nomona. Kpome Ttoro, mnpu
UCTIOJIb30BAaHNH HEKOHIMIIMOHHOTO COCTaBa (HEPABHOMEPHBIN TpaHYJISLUOHHBIA
COCTaB, KOMKOBATOCTb, CIIEKUBAEMOCTh) TBEPIBIX MUHEPAIbHBIX yaoopenuit (TMY)
3¢ (eKTUBHOCTh pa3MoOJa YacTULl AOCTATOYHO HH3Kas. M3BecTHas cMecuTenbHas
yCTaHOBKa oOmamaer HU3KOH 5(P(EeKTHBHOCTBIO TMpPH HCHOJB30BAHUHU  TI0
HA3HAYEHUIO, T.K. IJIOXO pa3sMajblBaeT CJEKABLUIMECS WM KOMKoBaTble TMY
ynoOpeHusi, BCIENCTBUE Yero, OHM HE MOTryT OBITh Jlajee pPacTBOPEHbI B BHIE
LIEJIEBOTO MPOAYKTA, MPU 3TOM HE Pa3MOJIOThIE CJIEKABLIMECS WJIM KOMKOBATbIE
T™Y  ynobpenus TpebyeTcsi W3BJI€UYb U3  CMECHTENs, TOABEPTHYTH
JOTIOJIHUTENBHOMY TIOMOJIy U BEpHYTb Ha MOCJENyollee epeMelIBaHie B JAaHHYIO
yCTaHOBKY. /laHHbIE HEOCTATKH M3BECTHOIO YCTPONCTBA CHIXKAIOT 3((EKTUBHOCTD
PaCTBOPEHMsI CIIOXKHBIX MUHEpPAJbHBIX yNOOpPEHMH, W KaK CIENCTBUE, H3BECTHOE
YCTPOMCTBO He sBJIseTCS 3P PEKTUBHBIM MPU HCIIOIb30BAHUU 1O HazHaueHHro. [1pu
UCNOJIb30BAHUU M3BECTHOIO TEXHUYECKOTO PEINEHUs KOHEYHBbIH NPOAYKT HMEET
BBICOKYIO C€0€CTOMMOCTD M HETOCTATOUYHO KOHKYPEHTOCIIOCOOHO Ha phIHKE PD.

U3 uccnenoBaHHOTO 3asBUTENIEM YPOBHS TEXHUKH BBISIBJICHO H300peTEHHE I10
nateHTy P® Ne 2034637, ycTtaHOBKa AJii NPUCOTOBJICHMS KUAKUX KOMIUIEKCHBIX
ynoOpeHui, comepskainasi CMECUTENbHBIN 0ak C MEIajKoi, BeCOBOE YCTPOMCTBO,
HAacoC ¢ TPyOONPOBOAAMU U MEJBHHLY MOKPOTO MOMOJIA, MPH 3TOM CMECHUTENbHBIN
0ak cHaO)Xe€H YCTPONCTBOM OTBOAA OCANKAa, BBIMOJHEHHBIM B BHJIE HECKOJIBKHX
NPUCTEHOUYHBIX TPYOONPOBOAOB € HAKONHTEISIMH, KOHYCOOOPa3HBIM CETYAThIM
(¢UIbTPOM U YCTAaHOBJIEHHBIM HAJ HUM HANpaBJSIOIAM 3JIEMEHTOM B BHUIE
00paTHOTrO YCEYEHHOTO KOHYCA, HAPABJISIFOLINM IBOMHBIM KOHYCOM, Pa3MEIIEHHBIM
NOJ HANpaBJSAIOLIMM  3JIEMEHTOM, TIpH 3TOM  BCaChIBAIOLIUE  OTBEPCTHUS
NPUCTEHOUHBIX TPYyOONpPOBOAOB oOOpamieHsl K (QUIbTPY, YCTAaHOBKAa CHaOKeHa
pacnpenenuTeneM IUISt peBEPCUPOBAHMUS MIOTOKOB KHUJIKOCTH u

L[eHTpO6e)KHbIM Pa3aCIUTEIIEM, YCTAHOBJICHHBIM COOTBETCTBEHHO Ha BCACBIBAIOIIIEM
Y HarHETaTeJIbHOM TPYOOINPOBOAAX HACOCA.



HenocratkamMu fmaHHOW  YCTAHOBKM — SIBJISIETCS HHU3Kas KOHLIEHTPALHS
TEWUCTBYIOLIETO BELIECTBA B PACTBOpaxX yIOOpEHUH, HU3KHE KauecTBO YAOOpeHuil u
3¢ $eKTUBHOCTb PadOThI, HEBO3MOXKHOCTDh TOJYyUEHHUS BBICOKOKOHLIEHTPHUPOBAHHBIX
PacTBOPOB a30THBIX YAOOPEHUH U OTCYTCTBHE BO3MOXXHOCTH PACTBOPEHHS CIIOXKHBIX
MHHEpaJbHBIX yIOOpeHH BCIEACTBUE OTCYTCTBUS YCTPOMCTBA JJISI MOXOTPEBa IS
NOBBILIEHUS 3P PEKTUBHOCTH PACTBOPEHHS CIOKHBIX MHHEPAJIbHBIX YIOOPEHHH.

W3 nccnenoBaHHOrO 3asBUTENIEM YPOBHSI TEXHUKH BbISBJIEHA YCTAHOBKA IS
NPUTOTOBJICHUSI JKUAKUX KOMIUIEKCHBIX ynoOpeHHil mo mnareHty P® Ne2686149
pacTBOpHBINA y3ea KapOamMuaHO- aMMuadHouW cMmecH. CyIIHOCTBIO —SIBIISIETCS
PacTBOPHBIN y3el KapOaMUIHO-aMMHUAYHONW CMECH, XapaKTePU3YIOIIHMNUCS TEM, YTO
COIEPIKHUT YCTPOMCTBO YIIPABJIEHHUS] U HAKOMHUTEIBHYIO €MKOCTb BOJIbI, CBS3aHHYIO C
PEaKTOPHOW EMKOCTBIO Yepe3 HAcOC IOJAa4Yd BOABI M HACOC, BBINIOJHEHHBIA C
BO3MOYKHOCTBIO CO3JIaHHsI YIApOB B BaKYYMHOH T'MIPABIMYECKOH cpene, MPH 3TOM
peaKkTopHasi €MKOCTh COEJUHEHa CO CTaHuuel (uibTpanuel, BKIIOUYAKOLIEH IO
MEHbLIEH Mepe OXHY KOJOy-QUIBTp W CBS3aHHOW C 1O MEHbIIEH Mepe OJHOU
HAKOIUTEJIbHOW €MKOCTBIO TOTOBOTO TPONYKTA, MPH 3TOM pPEAKTOPHAsl €MKOCThb
COeMHEHa C 3arpy304HbIM OYHKEPOM, HACOCOM BBbIJAYd U  AH3EJIbHBIM
TETI00OMEHHUKOM.

H3o0peTeHne OTHOCUTCA K CENbCKOXO3SHCTBEHHOMY MAIIMHOCTPOEHHIO, B
YaCTHOCTH K YCTAHOBKaM Ul TPUTOTOBJICHUS KapOaMUIHO-aMMHAUHBIX CMeCel
(KAC) m xupkux xomruiekcHbix ypoOpenmit (OKKVY), u mnpenHasHaueHo s
pacTBOpeHHs B BOAe kapOamuaa, aMMHA4HON cenuTpbl, GOCPOPHBIX, KAIUHHBIX,
Cynb(aTHBIX W MHBIX MHHEPAIbHBIX, OPraHO-MHUHEPAIbHbIX M OPTraHHYECKUX
ynoOpeHuil B KOHLIEHTpUpoBaHHbIN (32-38%) MaTouHbIf, OakOBbI WM pabouuii
pacTBOp M OTIPY3KH IOJYYEHHBIX PACTBOPOB IS AajibHEWIIEeH TPaHCHIOPTUPOBKU
WJIN TIPUMEHEHUS.

B cootBercTBUM € ONMMCAaHUEM, TEXHUYECKUI pe3yNbTaT, JOCTUTAEMBbI NpU
peanu3aiy M300pEeTeHHs, 3aKIYAeTCs B PACIIMPEHUH apCceHalla TeXHHYECKHX
CPEINCTB 3a CUeT CO3IaHHUs IPOCTOW, KOMITAKTHONH M HAaIeKHOH MOHOOJIOYHOMN
YCTAaHOBKH  pPACTBOPHOTO  y3Jla €  TOBBILIEHHBIMH  SKCILTyaTALIMOHHBIMU
XapaKTEePUCTHKAMH, 00ecreynBaroIIero yIPOLICHHE MOHTaKHBIX u
NyCKOHAJIaJOYHBIX PaloT, YIyULIeHUs] KaueCTBeHHbIX xapakrepuctuk JKKY 3a cuer
3¢ (}EeKTUBHOIO PaCTBOPEHUSI MIUHEPAJIbHBIX YAOOPEHUH (B TOM YHCIE, PACTBOPEHHE
YBJIQYKHEHHOT'O, CKOMKOBABIIIETOCS ChIPbSl ¢ HU3KMMH SHEPro3aTpaTaMy) B YCIOBHUSIX
OTPHLIATENIbHBIX TEMIIEpaTyp, COKpALICHHS BPEMEHH NpoIecca pPacTBOPEHHS,
HACTPOHKM y3Jla ¥ BPEMEHH ero OOCHY)KHBaHMS, MOJYYEHUS  BBICOKO-
KOHLIGHTPUPOBAHHBIX  (MAaTOYHBIX) KOMIUIEKCHBIX  pAacTBOPOB  MHHEPAIbHBIX
ynoOpenuii. PacTBopsier ciokHbIe MHHEpajbHBIE yIOOpPEeHMs: Cyib(aT aMMOHHS,
aMModocC, XJIOPUCTBINA KATUH H T.JI.

VYKa3aHHBI TEXHUYECKUH pPe3yJbTaT JOCTUraeTCsi B PACTBOPHOM y3Ji€
kapOamugHo-ammuaynoii cmecu (PYKAC), 3a cuer TOro, 4ro yCTpPOWCTBO
yTIpaBJICHUs u HAKOTIUTENbHAS €MKOCTb BOJIBI CBsI3aHA c
PEaKTOPHONW €MKOCTBIO 4epe3 HAcoC IOJa4d BOABI M HACOC, BBINOJHEHHBIA C
BO3MOXKHOCTBIO CO3JIaHHsI YAApOB B BaKYYMHOHM TMAPABIMYECKON Cpene, IMPU 3TOM



peaKkTopHasi €MKOCTh COEJUWHEHa CO CTaHuuell (uibTpainuel, BKIIOUArOLIEH IO
MEHbLIeH Mepe OAHYy KoJOy-QUIBTP U CBS3aHHOW C 1O MeHbLIEH Mepe OJHOMU
HAKOIIUTEJIbHOW €MKOCTBIO TOTOBOTO IMPOMAYKTA, NMPH 3TOM PEAKTOPHAs €MKOCThb
COeNMHEHAa C 3arpy304HbIM OyHKEpPOM, HACOCOM BbIIAYM M JU3EJIbHBIM
TETIOOOMEHHHKOM.

IIpu 5TOM, peakTOpHas €MKOCTb OCHAIEHA MAarHUTHBIM CEMapaTopoM,
TUAPOCTATHUECKUM  JATYUKOM YPOBHSI PEAKTOPHOH €MKOCTH, HWMITYJbCHBIM
CUETYMKOM TIOAAa4Yu BOJIbI, MEPENyCKHONH 3aJBIIKKON C SJEKTPONPHBOAOM U
PEryIMPYIOLMMH KPAHAMHU U COAEPKHUT KPBILIKY-JIFOK C OTBEPCTHEM JUJIsl YCTAHOBKH
OKOHEYHHKA [IHEKa TIOAaYd CYXHX KOMIIOHEHTOB, BBIIIOJHEHHOTO TMPSIMBbIM
KJIACCUYECKUM BHAOM M COCIUHSIOIIUM PEAKTOPHYI0 €MKOCThb C 3arpy304YHbIM
OyHKEpOM.

Cranuuss QuIbTpaMl HWMeEET KpPBIIKY-JIIOK W HAaCcOC BBICOKOTO JIABJICHHUS
(BM).Pactopuriii  y3en PYKAC cHaOxeH yCTpPOHCTBOM BEPXHErO HaJIMBA
«OKypaBnb» U IECTHULIEH-TTAHTyCOM.

Onna konba-(uabTp OCHAIIEHA JIEKTPOKOHTAKTHBIM MAHOMETPOM.

JIM3enbHBIN TEMIIO0OOMEHHHUK CONEPKUT (PKUIKOTOTUTUBHYIO ) TOPEJIKY.

Takum oOpa3oMm, HeTanbHBIA aHAIN3 W3BECTHOTO TEXHUYECKOTO PEIIeHUs
MOKa3aJl, YTO M3BECTHOE TEXHMYECKOE PEIlEeHHE IMPEOHA3HAUEHO ISl YJYYIIEeHHUS
kadecTBeHHbIX xapakrepuctuk JKKY 3a cuer sddexTuBHOrOo pacTBOpeHus
MHUHEPAJIbHBIX yIOOPEHUH C MCIIONBb30BAHHUE CHENHMAIbHO pa3padOTaHHOW CHCTEMBI,
a IMEHHO;

- YCTPOMCTBA YIPABJICHUS U HAKOMUTEIBbHOW €MKOCTH C BOAOM, KOTOpAasi CBA3aHA C
PEAKTOPHONM €MKOCTBIO Yepe3 HAcOC IMOJAa4YM BOABI M HACOC, BBINOJHEHHYIO C
BO3MOXKHOCTBIO CO3JaHUs yAAPOB B BAKYYMHON FMAPABINYECKON Cpene,

- IIPY 3TOM PEAKTOPHAsl EMKOCTb COEIMHEHA CO CTaHIMEH (pUIbTpaliei U BKII0YaeT
IO MEHbILEH Mepe OHYy KOJIOY-(QUIbTpP U CBA3AHHOH C 11O MEHbIIEH Mepe OJHON
HAKOIUTEJIbHONW €MKOCTBIO TOTOBOTO MPOAYKTA.

JlanHas cucTeMa CIELMATbHO MpeJHa3HaueHa IJil  PacTBOPEHHUs
YBJIKHEHHOT'O, CKOMKOBABIIETOCS (3aJIE)KAJIOr0) ChIPbsl, B TOM YHCJIE U YCJIOBHUSX
OTpHLATENBHBIX TeMreparyp. OCHOBBIBAsCh HAa JETATbHOM aHAJIHM3E, IPEICTABISETCS
BO3MOXKHBIM BBISIBUTH CJIEAVIOIIHE HEJOCTATKH U3BECTHOIO TEXHHYECKOTO PELICHUS
IO CPAaBHEHHIO C 3asBJICHHBIM TEXHUYECKUM pPEIIeHUEM, & MMEHHO!

1. C10XHOCTh KOHCTPYKLIMHU, KOTOPasi COCTOUT U3 Oosiee, yeM 30 CyIeCTBEHHBIX IS
peanuzalliyd  3asBIEHHBIX  LieJlell  3JIeMEHTOB  KOHCTPYKLMH, TMpoTuB 16
KOHCTPYKTHBHBIX 3JIEMEHTOB Y 3asBJICHHOTO TEXHUYECKOT'O PEIIEHUSI.

2. Mcionb30BaHUE CIOKHON B UCTIOJTHEHUH CUCTEMBI CO3IaHUS THAPABIMYECKOTO
ynapa.

3. Co3naHue cucTeMbl padOoTaKOLIEH B YCIOBUSAX Pa3peKEHNS.

4. HeobxomuMocTh pa3pabOTKH KOHCTPYKTHUBHBIX 3JIEMEHTOB W MNPUMEHEHHUS
JAaTYNKOB, PAa0OTAIOIINX B YCIOBUAX Pa3psKEHHON CpPeribl.

5. HeoOxomumMoCTh HCIIONB30BaHMS CHELUANBHO pa3pabOTaHHOW  CHCTEMBI
¢unbTpOBaHMs, BKIKOYAKONIEH, MO MeHbIIeH Mepe, OOHY KOJOy-QuiIbTp Hu



CBA3aHHOM, IO MEHbIIEH Mepe, C OJHOW HAKOMUTENIbHOU €MKOCTBIO T'OTOBOIO
NPOAYKTA, C IIyOOKONW OYHMCTKOHN MOJIy4aeMoro LeJeBOro NpoayKTa.
6. TexHONOrMUECKas CIOKHOCTh PEATU3aLH TEXHOJIOTUN IPUTOTOBIIEHHS 1IEJIEBOIO
NPONYKTA.
7. HeBo3moskHocTbio mnodydenus KAC-30 (kapOaMuaHO—aMMHAYHOW CMECH, C
comepkanueM azora 30%) u3 1000kr ammuaunoii cenutpsl, 1000 kr kapbamuaa u
1000 n Bogel. Ilo mpuumne otrcytcTBust 30% a30Ta Aake B yKa3aHHBIX MPOMOPLIHSIX
HCXOIHBIX KOMITOHEHTOB. B JaHHBIX MPOMOPLHUAX, MO UCXOTHBIM KOMITOHEHTaM (B
aMMHua4dHO# cenutpe 46,2% a3ora, B kapOamuzae 34,4% a3ora), cymmapHo Oe3 y4dera
BO3MOJKHBIX NTOTEPh MPU PaCTBOPEHUH UMeeTcsl ToNbko 26,73% azoTa.

3amaueil 3asBJICHHOTO TEXHUYECKOIO PEIIEeHUs] SBJISETCS YCTPaHEHHE
HEJJOCTATKOB MPOTOTHMA TMPU OJHOBPEMEHHOM VIPOLIEHHH KOHCTPYKILUH,
MOBBIIIEHHH TEXHOJOTMYHOCTH MPUIOTOBJIEHUS LEJIEBbIX IMPOAYKTOB, yIOOCTBO
TEXHUYECKOTO U TEXHOJOIMYECKOro OOCIYKUBAHHS, NPU COXPAHEHUH TpeOyeMoro
Ka4ecTBa IMOJY4aeMOro IeNieBoro mnponykra. [loBbllleHHe KayecTBa ILIEJEBOTO
nponykra (OoNbLIMI MPOLEHT AEHCTBYIOLIETO BEIIECTBA) 3a CYET OCYIIECTBIICHHS
nporecca pacTBOPEHUs MPHU BBICOKHX TEMIEpaTypax, B OTIMYHE OT MPOTOTHUINA, Y
KOTOPOT'O JAHHBIH MPOLIECC MPOTEKAET B YCIOBUSIX OTPHULATENBHBIX TEMIIEPATYD.
1 - YmpoluieHne KOHCTPYKLUUHU MO CPABHEHUIO C MPOTOTUIIOM JTOCTUTAETCS 32 CYET
UCKJIFOUEHHsI CHCTEMbl CO3IaHMS THAPABIMYECKOTO yAapa, UCKIIOUEHUs] HaTYHKOB,
paloTaromMx B YCIOBUSX Pa3psOKEHHOH Cpenpl M 3aMeHbl Ha 0ojiee MpPOCTYI0 U
3¢ EeKTUBHYIO CUCTEMY IPH UCIOIb30BAHUH 110 HA3HAYEHUIO.
2 - HckmodeHrne HEOOXOAMMOCTH CO3JAHUSI CHCTEMbI, paOOTaloIleld B YCIOBHSIX
pa3psUKEHHMS B LIEJIOM.
3 - HckiroueHne HCnob30BaHUS CIOKHON CUCTEMBI (PHIIBTPOBAHUS C IPUMEHEHUEM
cucTeM KoJO-(pHIBTPOB.
4 — V3MeHeHHMe CHCTEMbl LHMPKYJSILUM pacTBOpa, padoTaroliei 4depe3 KOTen C
TETNIOOOMEHHUKOM (Hep»K.) Ha JM3€JIbHOM TOIUIMBE, IO3BOJISIOIEH ITOBBICHTH
s¢dekTUBHOCT, U 0€30MacHOCTh JKCIUTyaTanuu. M3 NMpakTHKU H3BECTHBI CITy4au
B3PBIBOB KOTJIOB B YCTAHOBKAX, MPOU3BEAEHHBIX MO THITY, YKa3aHHOMY B IMATEHTE
P® No2686149.
5 — UckimroueHne KJIaCCHYeCKOro IHEKa MOAaYu U 3arpy304Horo OyHKepa,
YCIOXKHSFOIUX PadoTy € BIAKHBIMHU (OTCHIPEBIIMMHU) MUHEPATbHBIMH
yIOOpEeHUsIMHU.
6 - YiporeHue TeXHOJIOTHH MPUTOTOBJICHUS LIEJIEBOTO MPOAYKTA, 3a CUET COUETAHUS
OpPHUTHHAIBHONH KOMIIOHOBKH M3BECTHBIX KaK TAKOBBIX KOHCTPYKTHBHBIX 3JIEMEHTOB,

obecneunBaroLIell MOTy4eHne KaueCTBEHHOTO LIeJIEBOT0 MPOAYKTA.

3asBIEHHOE TEXHHYECKOE pEIIeHHEe COCTOMT U3 OAHOTO MOAYJIS,
COCTOSILIIETO M3 HM3BECTHBIX COOPOYHBIX CAMHMI[ W/WJIM 3JIEMEHTOB, IIPH 3TOM
HEKOTOpbI€ KOHCTPYKTHBHBIE 3JIEMEHTbI MOAYJSI MOTYT OBITb 3aMEHbl Ha T€ WU
UHBIE B3aMMO3aMEHsEMbIe 3JIEMEHTBI, B 3aBHCUMOCTH OT YCJOBHUH 3KCIUTyaTalluu
YCTPOHCTBA W HAJNIWYMA TeX WJIM HHBIX 3HEPrOHOCHUTENEH W/WUIM pPECypcoB Y
3aKa34MKa, HaIpUMep, B Cly4ae HAJIUYUs [EHTPATN30BAHHOTO TEIIOCHAOXKEHHS, TO
HEOOXOIMMOCTh KOMIUIEKTOBAHUS 3asBJIEHHOTO YCTPOICTBAa KOTJIIOM Ha AM3EIbHOM
TOTUTMBE OTIAAAET, JOCTATOYHO YCTAHOBUTb OOBIUHBIN TEMJIOOOMEHHUK (HEPIK.).



3asBIEHHOE TEXHUYECKOE pelleHHe CKOHCTPYHMPOBAHO TaKUM 0Opa3oM, 4TO
1O JKENAHHMIO 3aKa3yhKa o0JafaeT CBOWCTBAMH OPraHMYHO BCTPAUBATBHCS B JIFOOYIO
CYIIECTBYIOIIYIO  CHCTEMY TEIJIOBOTO WJIM  DJHEPreTUYecKoro  CHaOKeHHs
KOHKPETHOrO TOTpeOuTeNast B CHIy MOAYJBHOIO H3TOTOBJICHUS U MOXKET
HIOCTABJIATHCS 3aKAa3YMKY B 3aBUCHMOCTH OT €ro TpeOOBaHHUI B TOM WJIM WHOM BUIE
KOMILIEKTALUH.

Janee 3asBUTENEM NPENCTABICHO ONMMCAHHE MOAYJSA U crocoda ero paboTsl
B LEJOM M OIHUCAHHE €ro COCTABJAIOLIMX JJEMEHTOB B IPUBEIECHHON BBIIIE
NOCJIEIOBATENIbHOCTH MPENCTaBIEeHHOro Moaysst, rae Ha Pur. 1-3 m3o0paxkeH
oOmuii B Monyisi pactBopHoro y3na JKKY u KAC

Ha ®ur.1 Bua cnepean.

Ha ®ur.2 Bun c3anu.

Ha ®ur.3 Bua cBepxy.

3asiBJI€HHBII MOAYJIb COCTOUT U3 CJIENYIOIINX KOHCTPYKTUBHBIX 3JIEMEHTOB:

bynkep — cmecurens 3500

Kapxac.

IIIxad ynpasieHusi c aBTOPCKUM MPOrpaMMHbIM obecrieueHueM SmartAST.
DnexkTpudeckuil Hacoc 4xBT.

Emxocts - Tepmoc 1mM3.

Menbauna Mokporo nomodna (Jucneprarop 18,5kBT).
Koren ¢ TermnooOMeHHUKOM (Hep:K.) Ha AU3eJIbHOM TOIUIHUBE.
TeH3oMeTpu4YeCKUil AaTUUK.

Kpan snextpoynpasisieMbli.

10. Pemwerka.

11.  JlecTHMUA C MJIOIIAIKOH OOCITYKUBAHUS.

12.  Cucrema pa3mblBa C KpaHaMHU.

VR NN AW

13.  Cdyer4ymK BOABI C UMITYJIbCHBIM BBIXOJIOM.

14.  CrBopku Ha OyHKEp-CMECUTEITb.

15. CucreMa UMPKYJSLUM ¢ KPaHAMHU 3JIEKTPOYIIPABIISEMbIMU.
16. Maructpanb 111 BBITPY3KH FOTOBOT'O MPOIYKTA.

Cucrema ynpasieHus npeacrasisier codoit mkad ynpasinerus, padoTaro Lmii
Ha 0ase crenuanbHO pa3pabOTAHHOTO aBTOPCKOrO MPOrPAMMHOTO OOECTICYEeHUs IJIst
NPUTOTOBJICHUS PAacTBOpa MO pa3HbIM penentypam. Omeparop 3amycKaer UK
ABTOMATHYECKOTO pPEKUMa TPUTOTOBJICHHS PELENTYpbl, W Jajee 3asiBICHHOE
TEXHHYECKOe peleHue He Tpedyer BMmemarenbcTBa omeparopa. [Ipouecc
NPUTOTOBJICHUSI 3a/laHHOW PELeNTypbl 3alyCKaeTcs OINepaTopoM YCTAHOBKU B
aBTOMATHYECKOM PEXHUME W Jajiee 3asBJICHHOE TEXHHUYECKOE pelleHue He Tpedyer
BMEIIATENbCTBA ONepaTopa KpoMe aBapuitHOro pexuma. IIporecc mpUroTOBICHUS
3aJaHHOU PELENITYPhl B CPEAHEM NMPOAOIKAETCS B peaenax 30 MUHYT.

Jlanee 3asiBUTENIEM OMMCAHBI OOjNee AETAIbHO KAKAbIH  3JIEMEHT
KOHCTPYKLMH, TPEICTaBJIIEHO ONUCaHWe mpuHOuMna padorel W crmocoba
NPUTOTOBJICHHUS LIEJIEBOTO MPOIYKTA.

byHKkep—cMecuTenb, yCTAaHOBIIEHHBI Ha Kapkace 2, TMpeAcTaBisieT coOoit
HUWIMHAPUYECKYI0O €MKOCTb C KOHYCHbIM OHOM H 3aKprTOI>'I BerHefI 4aCTbIO,



UMEIOIIEH B€ CTBOPKHU 14, BBIMOIHEHHYIO U3 HEP>KABEKOLIEH CTalH, NPeJHA3HAYEH
IUIl TIepEeMELIUBAHUs M PAaCTBOPEHHUs] yAOOpeHHu#, KoTopoe (IepeMeInnBaHue |
pacTBOpPEHHE) NPOM3BOAUTCS IOCPEACTBOM TIOAAYU BOXBL, IOAOTPETOH 10
TpeOyeMoli TeMmeparypsl, 3JEKTPUUECKMM HAacOCOM 4 U3 TepMOCa-HAKOMHUTENs S.
ITpu sTOM chiny4yne ynoOpeHHs MONAI0T B OyHKEp-CMeCUTedb | TOcie BBIXOAA
YCTAaHOBKM Ha pado4Mii TeMIepaTypHbIl PeXHM, KOTOPbIH KOHTPOJIHUPYETCS IO
3aJaHHBIM 3HAYEHUSM AaBTOPCKUM IpOrpaMMHbIM obecneuennem SmartAST.
Omnepatop mocpeacTBoM Tenbdepa MM IMOTPY3UHKA, KOTOPBHIH PasMELIAOT Hax
OyHKEPOM B MeIIKax THMAa Our-0sr, KMCIONb3ys KJamaH [03aTop WM pa3pesas
HIDKHIOK) YaCTh MEIIKOB TUMAa OUr-03r, OMOpPOXKHSET 3TH MEIIKH B OyHKep-
CMecUTeNlb B 00beMe, COOTBETCTBYIOIIEM Tpedyemoli peuentype. [lpu aTom cinenyer
oOpaTUTh BHUMAaHHE Ha TO, YTO MO 3aMPOCy 3aKa3uWKa 3asBJICHHOE YCTPOHCTBO
(Monmysib) MOKEeT OBITh YKOMIUIEKTOBAHO pacTapHBaTEIeM MEIIKOB THIA OUr-0sr,
MOCTABJIIEMBIM 3aKa3YHKaM I10 OTAEIBHOMY 3aIpocy.

IlTka¢ ympasneHust 3 ¢ aBTOPCKUM NPOrpaMMHbIM obecrieuennemM SmartAST
B LIEJIOM MPENCTaBJIsieT COOOM 3JIEKTPOHHOE YCTPOHCTBO, obecrneunBaromee padoTy
3asBIEHHOTO MOJAYJII B aBTOMATHYECKOM PEXKHME C MUHHUMAJIbHBIM YYaCTHEM B
3TOM IIPOLIECCE ONEePaTOpa.

MenbpHunia Mokporo mnomona (ducmeprarop) 6 mnpencraensier cobo
00Ien3BeCTHOE YCTPOUCTBO, KOHCTPYKLIMS U IPUHIMIT Pa0OTHI KOTOPOT'O OIMCAHBI B
uHTepHeT- pecypce (hitps://www.russkayaferma.ru/stati/dispergatory), B cuiny 4ero
OH HE ONFCaH B MaTepHaiax 3asBKU NOAPOOHO. Jlucmepratop ocymecTBiseT 3a00p
NPUTOTABJIMBAEMOIO IIEJIEBOIO MPOAYKTA uepe3 MOJAKLMid TpyOompoBox — u3
HIDKHEH 4JacTu OyHKepa-HaKOMWTENs W TMOAAeT AMCIEPTrHPYEeMbI pacTBOp uepes
KOT€ C TEeIUIOOOMEHHUKOM 7, BBINOJHEHHBI M3 HEp)KaBelIled CTaaun Hu
paboraromuii Ha JU3ENIbHOM TOIUIMBE, B CUCTEMY pa3MbiBa 12 OyHKepa-cMecuTens
MOCPENCTBOM CHCTE€MBbl LUPKYIALMU (TpyOompoBona) 15 mpu 3TOM yKas3aHHbIE
CHCTEMBbI Pa3MbIBa OCHAIEHA PYYHBIM (MH) KPaHOM (aMH), a CUCTEMa LIUPKYJIILHUU
(TpyOOnpOBOBI) OCHAIEHA KPAHOM (aMH) 3JIeKTpoynpasisieM (biMu) 9.

Jns obecrieueHnss BO3MOXKHOCTH 0OoOjiee MHTEHCHBHOTO IepeMEIINBaHHS
LIeJICBOrO NPOAYKTA, MONAIOIIUI B CHCTeMy pasMbiBa 12 OyHkepa-cmecurens |
TpyOompoBoa Mo TpeOOBAHHMIO 3aKa3YMKa MOXKET ObIThb OCHAIIEH CHEeLUaTbHbIMU
COIUIAMH, TIO3BOJSIFOIIMMH HATPABJIATh LEJIEBOH pPACTBOP B HAIMPABJIEHUH IO
YaCOBOM, MPOTUB YaCOBOW CTPEJIKE MJIM YacCTh COMEJ MOTYT ObITh HAIpaBJIEHbI KaK
NPOTHB, TaK U MO YaCOBOW CTPEJKE, B 3aBUCHMOCTH OT CBOMCTB JUCIIEPTHUPYEMOTO
L[EJIEBOTO MPOAYKTA (B 3aBUCUMOCTH OT €r0 CBOHCTB M COCTaBa).

Cucrema wupkymsauuu 15 mpencraBnsier coboif cerb TpyOompoBoaa,
OCHAIIEHHYIO OoJiee, UeM YeThIpbMsI KpaHAMH 3JIEKTPOYIpaBlieHHsT 9, oOpaTHbIMU
KJIalaHaMH, JaTYMKAMU TEMIIEPaTyphl U AaTYHNKaMH AaBieHus (rmocienHue Ha Pur.
HE YKa3aHbl ISl UCKIIIOUEHHs 3arpamokiaeHust onucaHust). JlanHas cucrema 15
o0ecreynBaeT MHTEHCHBHYIO LIUPKYJISILHIO BOJIBI BO BPEMsI €€ MOOTPEBa, LIEIEBOr0
NPOAYKTa BO BPEMs €r0 MPHUTOTOBJICHHUS U BBITPY3KH U€PE3 OTHAENbHYI0 MarucTpaib
16 Kak roToBOrO IENIEBOrO MPOAYKTA, TAK H BOABI B PEKUME KIIPOMBIBKAY.

Tenzomerpuueckuii(e) matynk(u) 8 mpenHasHaueH(HbI) NI TOYHOTO
TO3UPOBAHUS UCXOIHBIX (PACTBOPSEMBIX) KOMIIOHEHTOB LIEJIEBOTO MPOAYKTA U3 OUr-
OsroB WM HWHOW Tapel B OyHKep-CMECHTeNb, IPU 3TOM OHU padOTaKT B
aBTOMAaTHYECKOM pEXHME B COOTBETCTBUM C IPENIyCMOTPEHHOH CHCTEMOM
yIpaBJIEHUs] C aBTOPCKUM INporpaMMHbIM obecriedenneM SmartAST. Ilpu 3arpyske




HEOOXOIMMOT0 KOJIMYECTBA PACTBOPSIEMBIX KOMIIOHEHTOB CUCTEMA MOJAET CBETOBOM
U 3BYKOBOM CHMTHalbl M 3alpallliBaeT MOATBEPXKACHHE NEepexofa Ha CIEAYOLIUI
STan LUKJIa NPUTOTOBJIEHUs, & B CIy4dae 3arpy3kl HEAOCTaTOYHOIO KOJNYECTBA
pPacTBOPsIEMOr0 KOMIIOHEHTA CHCTEMA He MO3BOJISIET NEPENHTHU K CIEAYIOLEMY 3TaIy
L[KJIa IPUTOTOBJIEHUS LIEJIEBOTO MPOAYKTA.

B BepxHeil uyacTu OyHKepa-cMeCHTeNs YCTaHOBJIeHa pemerka 10 s
UCKJTFOUEHUS MTOTAAaHuUsI B OYHKEP-CMECUTEIb HHOPOAHBIX MPEAMETOB, CKOMKAHHBIX
0o0pa3oBaHMil PACTBOPSEMBIX KOMIIOHEHTOB, MyCTOH Tapbl W MPEJOTBPALICHUS
najeHusi OOCIy KMBAIOIIEro MEPCOHANa, MPU 3TOM AJIsi OOCITyKMBaHUS U yAOOCTBa
paboThl  OOCHY’KMBAIOLIErO TEPCOHANa U OmepaTopa, BIUIOTHYH K OyHKepy-
CMECUTENI0 pa3MmelneHa JecTHuna 11 ¢ rmuomankod oOcnyxkuBanus.  Ilpu
HEOOXOIMMOCTH CMEHHTh COCTaB CMECH, a TaKke B KOHIle pabodeil CMEeHbI WM
nepen KOHCepBalMed cuctemMa pasmbiBa ¢ KpaHamu 12 3¢ (eKTHBHO OdYMIIAET
PEaKTOp BOAOH.

Cucrema 12 cOCTOUT M3 KPaHOB C PYYHBIM YIIPaBIEHHEM, TPyOONpOBOIA C
Oomee dYeM Tpemsi BBIXOZAMH B OYHKEp-CMECUTENb M 3aMKHYTBIM KOHTYPOM,
nepOpUPOBAHHOTO B HWKHEW 4acTH, TPyOONPOBOAA MPOJIOKEHHOTO MOJ CaMbIM
BepxoM OyHKepa-cMmecutens. [lpu momade BOABI B PEKUME (IPOMBIBKA» U
OTKPBITHM PYYHOIO KpaHa 3aMKHYTOIO KOHTYpa BO/a OMbIBA€T OBEPXHOCTb CTEHOK
OyHKepa—CMeCHUTeNsl TI0 BceMy mnepumMerpy. Ilocie uero BbIKAUMBAETCS MENbHULIEH
MOKPOTO MOMOJIa (AUCTIEPraTOpOM) U IOCTYIAET Ha BBITPY3KY.

MenbHuila  MOKporo nmnomona  (mucmepratop) 6 mpegHasHaueHa  UIA
MHOTOKOMIIOHEHTHOTO JTUCTIEPIHMPOBAHUSI HEPACTBOPHMBIX Cpel ¢ 0Opa3oBaHUEM
OJHOPOAHOHN CMECH B INHIIEBOH, KOCMETUYECKOH, (papMaLeBTHIeCKOH, XMMUIECKOH
U JPYTHX OTPAcCisAX HPOMBIIIJIEHHOCTH, B T. 4. AN 0CO0O BS3KUX MPOIYKTOB.
IlepexaunBaemass AMCIEPraTopoM cCpela IMOAAETCs B KaMepy U OTBOAUTCS U3
HAOpPHOrO  maTrpyOka  IMOX  BO3AEHCTBUEM  MOMIHUPAIOLIET0  JIAaBJIEHUS.
KpynHO3epHUCTBIE YaCTULBI CMECH, MOAJNEXKAIUEe I'OMOI€HU3aluH, MONajarT Ha
KpBUIBYATKY  arperara, 3aTeM, [OJY4YHMB  YCKOpEHHE,  MONajarT  Ha
FOMOTEHU3UpYIOLUN y3ed. B roMoreHusupymoomem y3jie IOPOUCXOAUT HX
pazapoOieHne MeXIy BpAIAIOIIUMCA U CTALMOHAPHBIM  KaJTHOPOBOYHBIMU
LWIMHAPUYECKUMH HOXKaMHM POTOpa M cTaropa. Bpamaromuiics U CTanuoHapHbIN
KaTMOpOBOYHBIE HOKM ~ HUCIOJHEHbI B BuAe 3yObeB. [lomagaromue Ha
TOMOTE€HU3HPYIOLIHH y3€J YaCTUIIbI (HAPUMep, JKUPOBBIE [IAPUKH) BbIIABIUBAOTCS
KPBUTBYATKOW TOJI BO3AEWCTBUEM NABJIEHUS, CO3MAHHOTO LIEHTPOOEKHON CHIIOHN, U
MIPOXOIAT uepe3 oTBepcTus. Tak Kak 4acToTa BpallleHUs KpbulbdaTku U potopa 3000
00/MUH., TPOMCXOOUT TIOCTETIEHHOE cpe3aHue (pa3npobJieHre) MOABHKHON YaCThO
3yOuaToro HO)kKa SKUPOBBIX IIAPUKOB IO Mepe HUX mNpoaBmkeHus. Jlucmeprartop
MOXeT OBbITh OCHAIEH MpeoOpa3oBaTesieM YacTOTHI BPALIEHHs], YCTAHOBKA KOTOPOTO
NO3BOJISIET JOOUTHCST BBIOOPA CKOPOCTHOTO peskuma poropa ot 0 no 3000 obopoTos B
MHHYTY.

Monynb pactBoproro y3ma mnsi npomsBonctBa KAC m KKV cHabxken
CUETYMKOM BOIBl C HWMIYJIbCHBIM BBIXOAOM, KOTOpBIH OOecneyuBaeT yder
KOJIMYECTBA MPOXOIAIIEH Yepe3 HEero BOIbl M CUUTHIBAHHMS COOpPAHHBIX JaHHBIX
yuera. CUETUHK YCTAHOBJIEH HA Y4aCTKE MAarucCTPad MEXIy BBOIAHBIM MaTPyOKOM
noja4yu BOABI (M3 JOMONHUTEIBHONH €MKOCTH MJIM CHUCTEMbI BOJOCHAOKEHHS) U IO
BCACBIBAIOINEH Maructpaiu (marpyoky) 3JeKTpudeckuM (LIeHTPOOEKHBIM) HACOCOM
4. IlpuHuun AENWCTBUsI CUYETYMKAa BOJBl C MMIIYJIbCHBIM BBIXOAOM OCHOBaH Ha



U3MEpeHnn 4Yucia Oo0OpOTOB  TYypOMHKHM, BpalIalOIIeNcss CO  CKOPOCTBIO,
NPOTNOPLIMOHATIBHOM pacxoy BOABL, poTekaroieil B Tpybonposozae. Bpamenue ocu
TypOMHKM Yepe3 MarHUTHYI0 My(]Ty Iepesaercs CYETHOMY MEXaHH3My, IO
MIOKA3aHUSIM KOTOPOT'O OINPENEINAIOT KOJMUECTBO BOAbI, MPOILIEAIEel Yepe3 CUeTUHUK.
Cyxoi#l, repMeTU3MpPOBaHHBI B OTAEIbHOW TMOJIOCTH, CYETHBIH MEXaHHU3M
npeoOpaszyer 4uciao oOOpOTOB TYpOMHKH B TMOKa3aHUS OTCYETHOTO YCTpPOMCTBA.
KOHCTPYKTHBHO CHETUHKHU COCTOSIT U3 KOPITyCa, H3MEPUTENBHON KaMepbl U CYETHOTO
MEXaHHU3Ma, pPa3MEIIeHHOr0 B CTaKaHe W3 HEMarHUTHOrO MaTepuaja, JaHHBIN
TIPUHIIHIT paboThI OTHUCaH B UHTEPHET pecypce
(Cm.https://www.decast.com/upload/iblock/801/stvkh stvu.pdf). B  pesynbrare
NPUMEHEHHUsI CUYETYMKA BOIBI C HMITYJIbCHBIM BBbIXOJOM CTaHOBUTCS BO3MOKHBIM
KOHTPOJb O0BbeMa MOCTYMALEH BOIABI B €MKOCTB-TEPMOC 5  depe3 KOTel ¢
TEIIOOOMEHHUKOM (HEp:K.) Ha JHM3EJIbHOM TOIUIMBE 7, YTO TMO3BOJISIET NOOHUTHCS
NOJaYul HYXKHOTO KOJMYECTBA BOABI JUI TNPHUTOTOBJICHUS KaKAOH KOHKPETHOM
penentypbl yA0OpeHusl.
3asiBJIEeHHOE TEXHUYECKOE peleHne paboTaeT Cleayr M 00pa3oM.

Ilepen 3amyckom monyhisi pactBopHOro ysna misi mpousBoactea KAC u
JKKY, ero moacoenuHsIOT K cucTeMe BonocHaOkeHus (cM. pur.3 BepXHUH MpaBblil
yroy, Ha (Ur. He MOKa3aH) U CHCTEME XPAaHEHHUs] TOTOBOW mpoaykuuu (cMm ¢wur. 1
JEeBbII HWKHUH yronm Ha ¢Qur. He T[0Ka3aH), MOAKIOYaeM K CHCTEME
snekrpocHaOxenuss 380B. Jlamee Ha mnepenHedl naHenn 1mkada YIpaBIeHHS
HakuMaroT KHOTKY «lIutanuey. [lanee onepatop B pasnene «l1labmoHbp BeIOMpaeT
HY’KHBII perienT MpUroToBieHus pactBopa. s npumepa Beidepem madion KAC-
28 (kapbamMuI0 —aMMHaYHasi CMECh, C conepkanueM azora 28%). [Ipu sTom pabora
MOJIyJIsl pACTBOPHOTO y3JIa OCYLIECTBIIAETCS MOCAEA0BAaTEeIbHOCTEIO U3 11 aelicTBui,
NPUBEICHHBIX Jlajiee 3asiBUTeNeM 0ojiee AeTalbHO.

Ha nepBom stane HaxkumaroT KHOMKY «Ilyck», mpu 3TOM OTKPBIBAKOTCS
KpPaHbl C 3JIEKTPOYIpaBiieHueM 9 (HaXO[AIUICS MeXIy CYeTYHMKOM BOAabl 13 u
HAcoCcOM 4; HaxXOIALIUMICS MEXAy KOTJIOM 7 U TEepMOCOM 5) MU uepe3 BBOAHOMU
natpyOOK MoJavM BOABI, U3 CUCTEMBbI BOXOCHAOKEHHUS, HACOCOM 4 BOZA TOZAETCS B
eMKocTb—TepMoc 5. Ee konmmuecTBo ¢pukcupyercst cuerankoM Boasl 13. Habpas 9751
BonbI cucreMa SmartAST oTkirouaeT Hacoc 4 U nepekpbIiBaeT KpaH 9 (Haxonsmuiics
MEXKIy CUHETYMKOM BOJbI 13 1 Hacocom 4).

Ha Bropom stamne cucrtema SmartAST OTKpbIBaeT KpaH, HAXOAAIMUNCS MEXAY
TEPMOCOM 5 M HAaCOCOM 4, BKJItOUaeT Hacoc 4 u 3amyckaer koren 7. Bona HaumHaer
LUPKYJIUPOBATh U3 TepMoca 5 uepe3 Hacoc 4 u xoren 7 odpatHo B Tepmoc 5. Bona
nonorpesaercs 10 60°C, TeM caMbIM MOAYJIb BBIXOAUT HA padouunii TeMrepaTypHbIid
PEXKUM.

Ha Ttperpem sTane cucrema SmartAST nepekpriBaeT kpaH 9 (HaXOmsIIUICS
MEXAy KOTJIOM 7 U TEPMOCOM 5 U OJHOBPEMEHHO OTKPBIBAET KpaH 9, HaXxonAIuics
MEKAY KOTJIOM 7 U CUCTEMOH pa3MbiBa 12, BMOHTHPOBAHHOW B OYHKEpP-CMECHTENb 1.
Hacoc 4 nepexauuBaer BOAy U3 TEPMOCA 5 MO CUCTEME LIMPKYJSLUU 15 U pa3MbiBa
12 B Oynkep —cmecutenp 1. IlepekauaB 9751 mopmorperoil Boxel, Hacoc 4
BIKTIOUaeTcss U SmartAST nepexpriBaeT kKpaH 9, HaXOALIUIICS MEXy TEPMOCOM 5
1 HacocoM 4. IIpu 3TOM TeH30METpUUECKHE NaTYNKHU 8 (PUKCUPYIOT 3HAUEHHE MaCChl
BOAbL, 1 SmartAST coxpaHsieT 3T0O 3HaUeHHE B MAMATH (I TEKYLIETrO LIUKJIIA).



Ha uerBepthiM 3Tane cucrema SmartAST oTpbiBaeT kpaH 9, yCTaHOBJIEHHbIH
MEXAY AUCIEPratopoM 6 M KOTJIOM 7 W BKJIIOYaeT pucneprarop 6. Bona naunnaer
LIUPKYJIUPOBaTh U3 OyHKepa-cMecuTens | mocpeacTsom aucnepraropa 6 mo cucreme
LUPKYJIALUH 15 uepe3 koresn 7 B CUCTEMY pa3MbiBa 12, BMOHTUPOBAHHYIO B OyHKeEp-
cMmecuTenb 1, BBIBOAS CHCTEeMy Ha pexxuM paboueil Temmeparypel. Ilpu 3TOM Ha
paboueii manenu mkada yrnpasieHus: 3 OTOOPaKArOTCS TMOJOXKEHHs BCEX KPAHOB C
3JIEKTPOYIIPABICHUEM 9, TeMIepaTypa CUCTEMBl LUPKYJIALUMH 15, cuctemMel pa3mbiBa
12, TennooOMeHHMKA KOT/a 7, OXJIaKAAIOIIEH JKUAKOCTH AKCIepraropa 6, 1aBjieHus
B CHCTeMe LUKy sinuu 15 u cucteme pasmbiBa 12, macca B OyHkepe-cmecurene 1,
L[UKJI IPUTOTOBIIEHUS], BpeMsi, COCTOsIHIE Hacoca 4 u nucrnepraropa 6.

Ha mstom stame cucrema SmartAST mnepexomuT Ha «UMKJI — 3arpys3ka
(xommoneHT Nel) - Ammmaunas cemutpa — 1410kr. Ha paboueit manenm mkada
ynpaBieHuss 3 BBICBEUMBAETCS COOTBETCTByMOILee yBenomusieHue. Ormnepatop
nomernaer Our-6sr Hax OyHKEPOM CMECHTENIeM, OTKpPBIBAET KJalaH [03aTop WIIH
pa3pesasl HIDKHIOK) YacTh MEIIKOB M BBICHINAET NocTeneHHO 1410kr amMmmMuadHOM
cenmuTpbl B OyHKep-cMecuTenb 1, TpU 3TOM TEH30METPUYECKHUE IaT4UKU 8
(UKCHPYIOT Maccy 3arpykaeMoro KOMIIOHEHTa U NPU JOCTIKEHHH HEOOXOIMMOTO
3HAYEHUs] MAcChl 3BYYHMT CHTHAJ OMNOBELICHMs, Ha paboyell MaHenu MOsBIISETCS
COOTBETCTBYIOIIEE yBENOMIIEHHE, TpeOyrolnee NOATBEPKIEHUSI O 3aBEPLICHUU
NOJIHOM 3arpy3Kd IEpBOro KOMIOHeHTa. Bce 3To Bpems (3arpy3ka mepBOro
KOMITIOHEHTa) BOJA MPONOJDKAET LMPKYJIMpoBaTh Kak W Ha 4 srtame. Ilpu sTom
MenbHULA (aucneprarop) 6 aucneprupyeT aMMHUA4dHYIO CEJIUTPY U IMPOAOJIKAET
IIPOrOHATh BOAHBIA PACTBOP AMMMAYHOH-CEJIUTPBI MO CHUCTEME LMPKyJjasiuud 15
yepes3 KoTes 7 B CUCTeMY pa3MbiBa 12, BMOHTHPOBAHHYIO B OyHKep-CMeCHTENb 1.

Ha mectom 3Tamne, nocie NOATBEPKAECHUS ONEPaTOPOM OKOHYAHMsI 3arpy3KH
aMMMAYHOH CeNUTPbI (Ha)KaTHEM COOTBETCTBYIOLIEH KHONKM Ha pabouell maHenu
mkada ynpasieHus 3) LUPKYJSIIUA BOAZHOTO PacTBOpa TaKUM ke 00pa3oM, Kak U Ha
4 u 5 sTanax, NMPOAOJIKAETCS B TEUEHHE BPEMEHHU, YKA3aHHOTO B Ia0IOHe.

Ha cenpmowm stane, cucrema SmartAST mepexonuTt Ha LUK — 3arpy3ka
(xommoneHT Ne2) - KapGamun — 1041kr. Ha paboueli nmanenu mkada ynpaBieHuUs
BBICBEUMBAETCSI COOTBETCTBYIOIIEE yBenomieHne. Oneparop nomemaer Our-06sr Haz
OYHKEpOM - CMECHTEJIeM, OTKPBIBAET KJIalaH 03aTOp WM pa3pe3as HIKHIOK 4acTb
MEILIKOB IMOCTENneHHO BbichimaeT 1041kr kapbamuna B OyHKep-cmecutenb 1, mpu
5TOM TEH30METPUYECKUE NATYUKU 8 (PUKCHPYIOT MACCy 3arpy’KaeMoro KOMIIOHEHTa
U NP JOCTHYKEHUN HEOOXOAMMOTO 3HAYEHHST MACChI 3BYUUT CUTHAJ ONOBELICHUS, HA
paboyeil maHeNu TMOSBISETCS COOTBETCTBYIOINEE YBEOOMIICHHE, Tpedyrolee
MOJATBEPKIAEHUS O 3aBEPIIEHUU TIOJHOM 3arpy3ku BTOPOro KOMIIOHEHTa. Bce 3To
BpeMs (3arpy3ka BTOPOro KOMIIOHEHTa) BOJA MPOIOJIKAJIa IUPKYJIHPOBATh, KaK U HA
4 srane. Ilpu stom nucnepratop (6) mpoaoykaeT AUCHEPrUPOBAHUE PacTBOpa
aMMHMA4YHOH  CcemuTpbl W KapOaMupaa, MPOAOJDKAs — MPOTOHSATh — BOIHBIN

pPacTBOp aMMHAYHOU-CETUTPBI U Kapbamuia MO CHUCTeMe LUPKyJsuuu 15 depes
KOTeJ 7, B CUCTEMY pa3MbIBa 12 BMOHTUPOBAHHYIO B OyHKEp-CMecHuTenb 1.
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Ha BocpMOM 3Tane nocie NOATBEPKAECHUs ONepaTOPOM OKOHYAHUS 3arpy3KU
kapOamua HaKaTHEM COOTBETCTBYIOLIEH KHONMKM Ha paboueil maHenu 1mkada
yIpaBiieHus 3, LUPKYJSILUS PacTBOpPa, TAKUM ke 00pa3oM, Kak U Ha 4 u 5 sTamax
IPOZOJIKAETCST 10 JOCTWXKEHUS IIeJIEBBIM IPOIYKTOM HEOOXOAUMOHN TeMIlepaTypbl
+5°C.

Ha nesstom osrtame cucrtema SmartAST wuHpopmupyeT omepaTtopa O
3aBEPIICHUM LHKJIA TPUTOTOBJIEHUs PACTBOPa LEJIEBOrO IMPOAYKTa, BBIKIKOYAET
xoren 7 u gucnieprarop 6. [locne yero nepekpriBaeT KpaHbl 9 (HAXOMSALIMNACST MEKIY
AUCHIEPTaTOpPOM 6 U KOTJIOM 7; HaXOASIIIMICS MEXAY KOTJIOM 7 U CUCTEMOH pa3MbIBa
12 BMOHTHPOBaHHOW B OyHKep-CMecHTeNb 1), OTKpbIBaeT KpaH 9 (HaXOmsuiics
MEKAY TEPMOCOM 5 M HacOCOM 4 U BKItoUaercss Hacoc 4. UToObl HE JOMYCTUTH POCT
NABJIEHUSI U CHSTb OCTATOYHYIO BBICOKYIO TEMIEPATypy HAUYMHAETCs MOAada BOJBI
yepe3 Hacoc 4 B TepMOC 5 W KoTen 7 uepe3 BOAHBIN maTpyOOK MOAAa4yu BOIBI U3
CHCTEeMBbl BOAOCHAO)KeHUs. LIMpKyJmsnust npomojukaeTcst 10 TeX TMop, IoKa
TeMIiepatypa B koTie 7 He onmycTtutcst Huke 40°C.

Ha necsitom 3Tame onepaTop HaxKMMaeT KHOMKY Ha paboueit manenmu mkada
yHOpaBleHUsl «BbAaTh NMpoAykT». Ilocne dero cucrema SmartAST oTkpbiBaeT KpaH
9, Haxopsmuiics MeXAy AUCIepraropoM 6 M MarucTpajibl0 BBIFPY3KH T'OTOBOIO
npoaykra 16. Bxmrowaer aucnepratop 6 M Te€M CaMbIM BBIKAYMBAET TOTOBBIN
nponykt u3 OyHkepa-cmecurens 1. Ilo 3aBepiieHNH BBITPY3KH FOTOBOTO MPOAYKTA,
TEH30METPUYECKHE MAaTYMKH § (PUKCHPYIOT YMEHbIIEHHE Macchl B OyHKepe-
cmecuTene 1, W HOpPU JOCTHXKEHUM 3HAYEHUsT HOJb OTKJIKOYAETCsl MEJbHULIA
(nucnepratop) 6 U MEPEKPBIBAECTCS KpaH 9, HAXOASLIUMNCA MEXKAY MeEJbHULICH
MOKPOTO MOMOJIa (JUCTIEPraTopoM) 6 U MarucTpaibo 16.

Ha sTane oxmuHHAanuaTh onepatop BbIOMPAET MyHKT «IIPOMBIBKA» B pasnese
«HACTpOMKa» MeHI0 maHenu mkada ynpasneHus. OnepaTop B Py4YHOM pEKUME
OTKpBIBaeT KpaH (kpaH Ha (Qur. He I0Ka3aH) 3aMKHYTOrOo KOHTYpa,
npencTaBisomero coboil nmepgopHpoOBaHHBI B HIDKHEH wuacTh, TpyOorposon,
IPOJIOXKEHHBIN TOA CaMbIM BepxoM OyHkepa-cmecutens. Cucrema SmartAST
OTKPBIBAET KpaHbl 9 (HaXOoAsAIIMecs MeXly CUETYUKOM BOABI 13 U HacocoM 4; Mexay
KoTJIoM 7 1 TepMocoM 5). Bona n3 cuctemsl BOJOCHA0XKEHHs ¢ TIOMOIIBIO Hacoca 4
BOZIAa NOCTYIAET B €MKOCTb —TepMOC 5, mpoxozas depe3 koren 7. Ee xommuuecTBo
¢dukcupyercst cyerynkom Boabl 13. HaGpas 1000 Boapl, OTKiIO4YaeT Hacoc 4 H
nepekpbiBaeT KpaH 9 (HAXOMSIIIUINACS MEXKOY CUETYMKOM BOnmbl 13 u Hacocom 4),
nanee SmartAST oTkpeiBaeT KpaH 9 (HaXOINMIIMHACS MEXIY KOTIOM 7 M CHUCTEMOM
pa3mbIiBa 12, BMOHTUPOBaHHOH B OyHKep-cMecuTenb 1) u Bkimovaer Hacoc 4. Hacoc
4 mepexkaduBaeT BOAY U3 TepMOca 5 MO cuUCTeMe LUpPKyJaauuu 15 u pasmeBa 12 B
Oyakep —cmecurenb 1. Iloctymaromass Boma pPaBHOMEPHO OMBIBAET BCE CTEHKH
OyHKepa-cMecuTens 1 o BceMy IepuMeTpy.

ITocne mpoMbIBKH CTEHOK OyHKepa-cMecuTens 1, Hacoc 4 BBIKJIIOYAETCS U
SmartAST nepexpbiBaeT kKpaHbl 9 (HaXOASIIUNACA MEXIY TEPMOCOM 5 U HaCOCOM 4;
MEKAY KOTIIOM 7 U CUCTEMOH pa3MbiBa 12, BMOHTHPOBAHHOI B OyHKEp-CMecHTeNb 1)
U CHCTEMa OTKpbIBa€T KpaH 9 (HAXOAAIIMHCS MeXAy IUCIePraTopoM 6 u
maructpanpto 16). Cucrema BKJrO4aeT gucnepratop 6 U Te€M CaMbIM BbIKAUHMBaET
BOJY ITOCJIE TIPOMBIBKH C OCTaTKaMH IOTOBOTO MPOAYKTa M3 OyHKepa-cmecutesns 1.

Ilo 3aBepmieHHMM BBIFPY3KHM, TEH30OMETpPHUECKHE HaT4MKH 8  ((PUKCHUPYIOT
YMEHBIIEHHE Macchl B OyHKepe-cMecuTene 1 M mpu JHOCTHXKEHMH 3HAUEHHs! HOJIb)
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OTKJIFOYAETCsl ucnepratop 6 W TepeKkpbIBaeTcs KpaH 9 (HaXOmsALIuiics MeEXIy
AUCIIEPraTopoM 6 U MarucCTpaibro 16).
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®Dopmyna n3odpereHus

1. Monynb pacTBOPHOTO y3ja IJIsi MPOU3BOACTBA KapOaMHIO-aMMHAYHBIX CMeCeH U JKHUIKUX
KOMIUIEKCHBIX  YAOOpEHHUI, cocrosimuii U3 OyHKepa—CMECHUTEJIs, pa3MELEHHOr0  Ha
KapKace, OCHAIIEHHOTO PeIIeTKON B BEPXHEW 4YacTH, JIECTHHUIEH C TUIOMAAKON OOCITy KUBaHMUS,
MepEeMEeINBAOIINM YCTPOHCTBOM, MmKadoM yrpaBjieHus, padOTalOIINM B COOTBETCTBHUH
NPOTrPaMMHBIM O0€CTIeUeHHEM, YITPABIISIOIIMM CTALIHOHAPHBIM PACTBOPHBIM Y3JIOM, AU3EJIbHBIM
KOTJIOM, OCHAIEHHbIM 3JIEKTPUYECKUM HacOCOM, EMKOCTBIO- ~ TEPMOCOM  XPaHEHMUsI
TEIJION BOJBI, OTJIMYAIOIIMICS TEM, YTO IEePEMELINBAIOIIEee YCTPOMCTBO BBINOJHEHO B BHJE
IOUCTIEPraTopa, C BO3MOMKHOCTBIO OOECTeueHU HWHTEHCHBHOTO TMEPEMEIINBAHUS  SKHIKUX
y)106peH1/1171, Ipu 3TOM OH JOMNOJIHUTCJIIBHO OCHAICH TCH3OMETPUYICCKUMU OaTYuKaMu, C
BO3MOKHOCTBIO KOHTPOJISI B PEXKHME PEaJbHONO BPEMEHHM BECOBBIX IMApaMeETPOB B MpPOLECCE
NPUTOTOBJICHUSI JKUAKUX YAOOpPEHUH, KpaHaMHu »3JIEKTPOYIPABISEMBbIMH, C oObOecredeHnemM
BO3MOXKXHOCTH HOSHpOBaHHOfI padaadu roToBOTO KHUIAKOIO YI[O6peHI/I$[, MaruCTpajnbro JId
BBIIPY3KH OTOBOI'O MPOAYKTA.

2. Crioco® mpUroTOBIEHHS JKUIKUX YIOOPEHUH 1O 1. | ., 3aKIIFOYAIOLTHIACS B TOM, YTO MEpex
3aIyCKOM CTallMOHAPHOTO PACTBOPHOTO y3J1a IPOU3BOSAT IPeBapUTENbHOE 3alI0JHEHNE
€MKOCTHU-TEPMOCA BOJAOM, HArpeB BOJBI 0 TEMIIEPATYPbI 6OOC, MOJAIOT BONY B OyHKEp-
CMECHUTEITb, 3aTOHSIT OYHKEP-CMECHUTENb BOJIOH, BBIITOJIHSIOT MPOBEPKY 3aMOJIHEHHS OyHKepa-
CMeCHUTENIs] BOJIOM 10 MOKa3aTeNssM TEH30METPUIECKOrO JaTUUKa, C

MPUMEHEHNEM aBTOMATU3UPOBAHHON cUCTEMbI SmartAST, BKIJIFOUAIOT TUCTIEPraTop, 3aMMyCKaA0T
LUPKYJISILUIO BOJBI B pEXXUME IIPOTOUHOI0 MPOrpeBa BOAbI 0 JOCTUXKEHHS TEMIIEPAaTyPhbl B
cucteme 10 60°C, masiee BHIMONHSIOT 3arpy3Ky yAOOpeH:s B OyHKep-HAKOMUTENb 1
MOCPEACTBOM TEH30METPUUECKHUX AATUYUKOB MAaCChl IIPOBEPSIFOT KOHTPOJIb B PEKUME PEATIbHOIO
BPEMEHHU IPOLIECC TOCTYIUIEHHUs B OYHKEP-CMECUTENb yIOOPEHNUs, TOCHe TOCTHKEHHS
3aJJAaHHOTO KOJIMYECTBA yIOOPEeHUs HA OCHOBE MOKA3aHUH TEH301aTYNKOB

aBTOMaTH3MpoBaHHasi cuctema SmartAST momaer u3 1mkada ynpasieHHs: 3BYKOBOM CUTHAI
OIepaTopy M OTKJIOYAET aBTOMATHYECKH I0J1a41 YAOOPEHUs B OYHKep-CMECHTEIb, B CIIy4ae
ecyu ynoOpeHue 1o 3aJaHHOM peLenType COCTOUT M3 HECKOJIIbKUX KOMITOHEHTOB, LIMKJT
3arpy3KH MOBTOPSIOT CTOJIBKO Pa3, CKOJbKO KOMIIOHEHTOB CJIEyeT CMELIaTh B LIEJIEBOM
NPOIYKTE MO 33JaHHOH pelenType, MOCie 3aBePIIEeHUs MPOoLEecca 3arpy3Ku B OyHKep-CMeCUTENb
BCEX KOMITOHEHTOB 3arpy K€HHbBIX B COOTBETCTBUU C PELIENTYPO BBIMOIHIIOT NIepeMelIBaHIe
KUIKHUX PacTBOPOB B TeueHue 30 MUH, fajiee, mocie JOCTHKEeHUsS TpeOyeMbIX B COOTBETCTBHH C
peLenTypoil KaueCTBEHHBIX U KOJMYECTBEHHBIX MTOKa3aTesel MoTyueHHOr0 COCTaBa KUIKUX
yoOpeHni, KOHTPOJIIMPYEMBIX, C MPIMEHEHUEM aBTOMATH3NPOBaHHOH cucteMbl SmartAST | u3
mkada yrnpaBieHUst HA KpaH 3JEKTPOYIPABISIEMbIH MOAIOT CUTHAJ IJII TOTOBOTO IIEJIEBOTO
NPOIYKTA, IOCPEIACTBOM aBTOMATHYECKH KOHTPOJIHPYEMOTO CHETYHKA-PACXOOMEPA, JINOO
notpedurero, MO0 B OaK HAKOTIUTETb.



MonyJib pacTBOPHOIT'O Yy3Ja IJA
IIPOMI3BOOCTEA KapGaMMno—ammaqHHx

cMecey M XMOKMX KOMILJIEKCHHX YIOOOpeHUM
n crocof ero paboOTH.
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MonyJib pacTBOPHOT'O Yy3Ja L4
IIPOMI3BOOCTEA KapGaMMno—ammaqulx

cMecey M XMOKMX KOMILJIEKCHHX YIOOOpeHUM
n crnocot ero paboOTH.
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