B HacToslee BpemMs Npu YTWIM3aLUWUM OTXOLOB W 3arpsisHEHWNA
MPMMEHSIET CA MHOXXECTBO METO[ 0B, N3MEHSAIOLLNXCA B 3aBUCMMOCT U
OT MECT HbIX YCJIOBUM, B TOM YUCJIE U KIUMAT N4ECKUX.

ABTOp NpefsiaraeT pacCMOTpPETb CBOM aBT OpcKum meTon. OCHoBHOEe
OT/IN4NE MEeXAOY WCMONb3yeMbiIMA B HACTOsLlEe BPeMs MeTonaMu
YT WIn3aunm oT X040B 1 NpesiaraeMbiMi METO4aMn COCTOUT B TOM,
4YTO MCMNONb3yeMble METOA bl B OCHOBHOM 0a3upytoT Ca Ha NpUMeEHEHNe
XUMUYECKNX PEAreHTOB, a NpefJsiaraeMble METOAbI ABJISIOTCA YNCTO
JIEKT POXMUYECKMMN 1 He  pobaBnsdAidT B 0CafgoOK  npwu
ceaUMEHTauUUM N yaaleHNn OTXO0L0B XMMUYECKUE aKT MBUPYOLLNE
BeLlecTBa.

C 2015 ropma [laBen 3aHaANcA cobCTBEHHbLIM
6nsHecom B cdepe CenbCKOro XO038WCTBa, rae
BNepBble CTOJIKHY/CA C BOMPOCOM KadecTBa
BOAbl, WCMONIb3yeMoOM B arpoHomuin. W3-3a
OT AaNIeHHOCT U MHOIMMX X038WCTB OT FOponCKOW
MHPaCT PYKTYpbl Ha4asl 3aHMMAT bCA BOMPOCaMu
aBTOHOMHOIo L OMOCT POUT eNIbCTBa. B
HacToslee BpemA roToBUT MnpoekKkT no
CTPOUTENLCTBY aBTOHOMHbIX MOBUJIbHbIX O0MOB.
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Onucanne npeajgaraeMou TeXHOJOTUH

B Hacrosmiee BpeMs IpH YTHIM3ALUHA OTXOAOB M 3arpsS3HEHHUN MPUMEHSETCS
MHOXECTBO METOJI0B, U3MEHSIOIUXCSA B 3aBUCUMOCTU OT MECTHBIX YCJIOBUH, B TOM
YHCIIe ¥ KIMMaTH9YeCKUX.

OCHOBHOE OTIMYUE MEXKJY HUCHOIb3YEMBIMHU B HACTOSIIEE BPEMs METOAAMU
YTWIN3aIMd  OTXOMOB M IpEAJlaraéMbIMH METOJaMH COCTOUT B TOM, 4YTO
UCIIOJIb3yeMble METOJbI B OCHOBHOM 0a3upyIOTCS Ha HPUMEHEHHE XHMHUYECKHX
peareHToB, a IpeaIaraeMble METOJIbl SIBISIFOTCSI YHCTO HIICKTPOXMMHUYCCKUMH U HE
JNO0aBISAIOT B OC3AOK ITIPH CEJAMMEHTAUM W YAAICHHH OTXOJIOB XHMHUYECKHE
AKTHBUPYIOIIHE BELIECTBRA.

B Hacrosimiee BpeMst IMEIOTCSI JEUCTBYIOIINE CTAHAAPTHI, PErIaMEHTHPYIOIINE
npuUMeHsieMoe 000pyI0BaHNEe, MaTEPUaIIbl ISl U3TOTOBJICHUS 3TOr0 000pyI0BaHUS U
BPEMEHHBIE pAaMKH 110 XpPaHEHHIO OC3JKa A0 MPEKpalleHUs] ero BIMSHUS Ha
OKPYXKAIOLIYIO Cpexy.

Bce TexHWueckne M TEXHOJIOTHYECKHE OCOOCHHOCTM M OTJIMYMSA Kak
yCTpOWCTBa 000pYAOBaHMS, TaK W METOJIOB €0 HPUMEHEHHUS IOAPOOHO ONHMCAHO B
JEUCTBYIOIIMX CTaHJapTax W JOJDKHO ~HEYKOCHHUTEIBHO BBINIOJHATHCS NPHU
(hOpMHPOBAHUH CHCTEM /TSI OUMCTKH U PETCHEPAIH BOMBI.

Otanyne npeiaraeMoil TeXHOAOTMH ¥ METOIMKH YTHIIM3ALUH COCTOUT B TOM,
YTO B IpEAJIaraeéMoil TEXHOJIIOTHH BEE MEPhI BO3ICHCTBHUS HA PEreHEPUPYEMYIO BOLY
SBJIIIOTCS. JIEKTPOXHMMUYECKUMU M HE OCTABISIIOT B BOJE OCTATKH XMMHYECKHX
peareHToOB, YTO 3HAYUTENBHO YHPOLIAET M YHCWIECBISIET IIPOLECC YTHIN3ALUU
OTXOJIOB ¥ BO3HHKIIMX BO BPEMsI SKCIUTyaTalllH 3arpsisHEHHUMH.

B Hacrosimiee BpeMsi HMMEETCS MHOXKECTBO KOMIUICKCHBIX CHCTEM IS
OTZEJIEHHs. OT OCHOBHOTO 00BEMa 0OpabaThlBaeMOW BOJBI M JUIA yTHIIM3AIMU TEX
3JIEMEHTOB 3arpsI3HEHUH M BCEBO3MOXKHBIX XUMUYECKHUX MAaTEPHAJIOB M COSIMHEHUMH,
KOTOpBIE JOJDKHBI OBITH M30JIMPOBAaHBI OT OKPYXKAIOMIEH CPEebl, COTIIaCHO HOpMaM
6e3omacHOCTH M TPeOOBAaHUH IEHCTBYIOMNX CTAaHAAPTOB.

B nelicTByrommx craHgapTax Bce 3TH TPeOOBAHHS M OTPaHUYEHHS MOJPOOHO
MPE/ICTABICHBl U PErIIaAMEHTHPYIOT BCE METO/IbI U ACHCTBUS 110 YTHIM3ALMH OTX0/I0B
MPOLIECCOB PEreHepannuy HCI0JIb30BaHHOI BOJIBI M €€ MTOJTOTOBKH K PELMPKYIIALINH U
MOBTOPHOMY HCITIOJIb30BaHHUIO.

B mpeuraraemoil TeXHOJIOTHH BCE ACHCTBUS 10 PEreHepanuy BOJBI SBISTFOTCS
JIEKTPOXMMHUUYECKUMH, TIPH KOTOPBIX B 00pabaThiBaeMoil BOAE HE OCTAETCS KaKHX
IO BPEOHBIX WM OINACHBIX XUMUYECKHX COEAMHEHHUH, IT0TOMY yTHIIM3alus
OTXOJIOB PEreHepaluyl MOXKET BBITIOJIHATHCS Ha CTAHIAPTHOM OOOPYHOBaHUH, HO



CTENEHb OTPHULATENILHOIO BIUSHHMA HA OKPYXAIOIIYI0 Cpedy OT 3TUX OTXOI0B
CBEJICHA K MUHIMYMY.

[pennoxxeHa KOMIUIEKCHas MOIYJbHAs TEXHOJIOTHs MO TOJHOW 00paboTke
BOJAbl Ha (epMe Oe3 HCIONB30BAaHMS XHMMHUYECKHX PEAreHTOB C IIOCIeIyIomei
MOJHOI pereHepanueil M penUpKyJsAlued pereHepUpoBaHHOM BOABI HAa O0BEKTAX
(hepMBI ¢ IPUMEHEHNEM AJIBTEPHATHBHBIX METO/IOB M PUEMOB.

VYcraHoBKka Uil KOMIUIEKCHOW 00paOoTkuM Boabl Ha ¢epme wmwim B
uH(pacTpykType YMHOTO MOOWJIBHOTO JIOMa COCTOMT M3 JBYX 0a30BBIX
HE3aBUCHMBIX MOJyJIEH: OZHOrO MOAYJIS Al 0OpaOOTKH BOJBI Ha BXOZE B BOJHYIO
cucteMy (epMbl, BTOPOro MOXYJIs — JUId TOJHOW pereHepanuu  Bcel
UCIIOJIb30BAaHHOM Ha (hepMe BOJBI C LEIBbI0 PELUPKYIISIIHH.

Bropoit Momyns MCIONB3YET Ul PEreHepalii TOJIBKO a’3pOoJANHAMHYCCKHE U
JNEKTPOXUMHUUCCKHE TEXHOJIOTUH 1 HE PUMEHIET HUKAaKUX XUMHUYECKAX PEarcHTOB

Mogyne uis 00pabOTKM BOAOMPOBOIHOI BOJBI, TOCTyIaromed Ha depmy,
umeer npousBoanuteibHOCTh B 2000 ramrioHoB B cyTku. Kak Ooiee KOMIAKTHBIN
BapUaHT OH MOXXET UMETh IIPOU3BOAUTEILHOCTE B 1500 rautoHoB BOJBI B CYTKH.

B Momyme Ha BXome HMeeTcsl ONNMS HA YCTAHOBKY aBTOMAaTHYECKOW
OCCKOHTAKTHON KOHTPOJIBHOH CHCTEMBI Ha 0d3e IEKTPOMATHUTHOW pPE30HAHCHOMH
CIIEKTPOCKOIHH, KOTOPasi yCTaHABINBACTCS) CHAPY KU 3JIEMEHTa TpyOOIpoBoOa.

B Momyne BXOIAT a’poAMHAMHUYECKHIl I'€HEpaTop MEHBI IJISi MaKCUMalIbHON
a’paliy ¥ caTypalyy pacTBOPEHHS KNCIOPO/a B BOJIE.

B ciiyuae He0OXOAMMOCTH Ha MOJyJIE YCTAHABIMBACTCS HIICKTPOXUMHUYCCKUI
peakTop ISl KOPPEKTUPOBKH YPOBHS KHCIOTHOCTH U /IS JOKAJIBHOH Je3MHPEKINN
(ecim 3TO HEOOXOAMMO).

Taxxe mnpemycMoTpeHa ONIMS Ui YCTAHOBKM HA BXOJIe MeMOpaHHOTO
(uIbTpa MM aBTOMATHYECKOro camoounmiatomerocs ¢uistpa. ITociae 3Tux Buaos
00paboTKN BOJa MOCTYIIACT MOJIB30BaTEIIsIM. VICTIONb30BaHHast BOJa MOCTYIAET IS
pereHepanuy Ha BTOPOH MOJTYJIb.

Hcnonp3oBaHHAsh BO BCEX MecTax BOJa IIOCTYIAaeT B COOpHYIO BaHHY
CeIMMEHTAINY, YCTAaHOBJICHHYIO Ha BXOJE BO BTOPOWH MOAyib. B 3Toif BaHHE s
AKTHBAIIMM MPUMEHSIOTCS a’pOJMHAMHUYECKNE BHXPEBbIC TeHepaTopbl NeHsl. [locie
OTZAEJICHUS TIEHBl C OPraHMYECKUMH 3arps3HEHHSAMH BOJa IIOCTYNAaeT B IEPBBII
INEKTPOXUMHUUECKHH PEaKTop, I'7ie MPOXOAUT NE3UH(EKINIO U KOATYIISIIHIO.

Ilocie xkoarymsmum BoOja W3 peakTopa IOCTYHAeT B BTOPYIO BaHHY
CeIMMEHTAINN TaK)Xe C aKTHBATOPaMH B BHJE BUXPEBBIX reHepaTopos reHsl. [Tocie
OTZEJICHHSI KOAryIMpPYIOIIEr0 0CaIKa BO/a IOCTYIAeT B 3aBUCUMOCTH OT OIIHH JINOO
Ha MeMOpaHHBIN (GUIBTP, MO0 HA ABTOMATHYECKHI CaMOOUYMIIAIOMINICS QUIBTP.



B kauecTBe 3aBepIIaoniei OMIIMA MOXKET OBITh MPUMEHEH HOHHBIN OOMECHHBIN
¢unbTp. Ilocne 1ol 00pabOTKH MPOM3BOIUTCS adpalysl PereHepUPOBAHHON BOJBI C
MOCJEAYIOMICH caTypalueil KHCIOPOJOM, IIOCJIE Yero percHepHpoBaHHAs BOIA
MOJXET OBITh IMOBTOPHO HCIOJNB30BaHA B TOM YHCIC W B BaHHBIX KOMHATax M
TyaJeTax.

Ha Bce 31eMeHTBI MOITyJIeH CHCTEMBI OYHCTKU M PETeHEPAIlU BOIBI UMCIOTCS
rapaHTuu B 12 mecsneB. Tak Kak HUKaKHEe XUMUYCCKUE PEAreHTHI HE MPHUMEHSIIOTCS
TapaHTUHHBIA CPOK 12 MecAIeB, 3TO YYHTHIBACT IO BCEM MOAYJSIM H AJIEMEHTaM
CHCTEMEL.

B ycraHOBKe HE MPUMEHSIOTCS ONMACHBIC MaTEPHAaJbl, IO3TOMY HET BIVSHHUS
WX JIECTPYKIMHA ATHX MaTCPUAIIOB.

Bce wMomymm u cHCTEMBI yCTaHOBKH pa®oTalOT MO  KIIACCHYECKOU
IMEKTPOXUMUIECKON CXeMe, TPAKTHUCCKH B aBTOMATHYECKOM PEKUME TTOITOMY OT
oreparopa Ha 3TOW JIMHUH HE TPEOYIOTCA KaKHe-TO JINOO CIIeIHalbHbIC 3HAHNUS.

Bce y3mbel 1 Monmynu He TpeOYIOT 3aMEHBI MaTEpPHAaOB B Ipolecce padoThl,
MOATOMY JUIS OTIepaTopa He TPeOYIOTCs CIeNHaIbHBIC HHCTPYKITIH.

TlocTaBIIMKH JHHUKA HMMEIOT IOJHBIN ( KOMIUIEKT TEXHOJIOTHYECKOH H
IKCIUTYaTAIMOHHON JTOKYMEHTAIINH, 8 TAK)KE TeXHOJIOTHICCKAX WHCTPYKITHH.

B 3JeKTpOXMMHYECKIX PeaKTOpax TPUMEHSFOTCS CTaHIAPTHBIC HCTOYHUKU
MUTaHUs, KOTOPBIE CHA0KAIOTCS TACIIOPTAMHA U MHCTPYKLIHUSAMH I10 SKCIDTyaTallud U
HE TPeOYIOT JOTIOTHUTEIEHOTO HHCTPYKTHPOBAHUS.

B xommiekre ¢ JIMHMEH IIOCTAaBIIMK IIOCTaBIsSeT BCE HEOOXOIMMBIC
WHCTPYKIMOHHBIC MaTepHabl M BCIO HH(DOPMAIMIO O HEOOXOJUMOH MOATOTOBKE
TIePCOHANA M HHCTPYKTUPOBAHHS.

Bce TtpeOoBaHMs HaxoAsATCS B paMKaxX CTaHOAPTHEIX TpeOoBaHmid. Bcee
TEXHOJIOTHYECKHE  WHCTPYKIMH  UMEIOT  0a30il  CTaHZAapTHBIE  MPOIIECCHI
BOJIOTIOITOTOBKHU.

B KOHCTpPYKIMM KOMIUICKCHOW YCTaHOBKH IO OYHCTKE W PEreHEpPAIld BOJIBI
KpOME CTaHIAPTHBIX TEXHOJIOTHI MPUMEHSIOTCS ANTbTCPHATHBHBIC WHHOBAI[OHHBIC
TEXHOJIOTHH.

B mepByro ouepenp 3TO OpUTHHAIBHBIC JJCKTPOXHUMUYCCKHE PEaKTOPHI, B
KOTOPBIX UCTIOIB3YIOTCS MIPOHHUIIAEMBIE YTIIEPO] YTIIEPOIHBIC KOMIIO3UTHBIC TKAaHU U
yriaepon yriepomHas BaTa. X 3THX MarepuanoB W3TOTABIMBAOTCS AJICKTPOIBI
JNEKTPOIAHBIX  SeeK, B  KOTOPBIX  OCYIIGCTBISIETCS  BCA  HeoOXommMmas
JIEKTPOXUMUYEcKass 00pabOTKa BOIBI.

K stum Bumam 00pabOTKM OTHOCATCS: Ae3MH(EKIHS, KOPPEKTHPOBKA YPOBHS
KHACIIOTHOCTH,  KOATryIiUsA.  ODJCKTPOXUMHYCCKHE  pPEakTopel  paboTaloT B



ABTOMAaTHYECKOM PEXKHME M MOT'YyT BXOAMTH KaK B MOJYJb IPUEMA BOABI U3 CUCTEMBI,
TaKk W B MOJYNIb percHepanuu. Bce paboume ormepanuu SICKTPOIHBIX SYCCK
INEKTPOXHUMUYCCKUAX PEAKTOPOB aBTOMATHUYCCKH KOHTPOIHUPYIOTCS KaK IPU TOMOIIU
OHJIAMH MIPHOOPOB KOHTPOJIS, TaK M IPH IIOMOIIH CEHCOPOB, TIOCTPOCHHBIX Ha 0a3ze
MPUHIUIOB 3JIEKTPOMAarHUTHON PE30HAHCHOMN CIIEKTPOCKOIUU.

Bo BTOpyr0 odepens, 3To 00pabOTKa BOIBI TIPU MOMOIIH a3pPOJIMHAMUYICCKUX
BUXPCBBIX TCHEPATOPOB IICHBI.

OTH reHepaTophl UCTIONB3YIOTCS TS CICAYIOMINX OTICPAIIHA:

- (¢bopmMHEpoBaHUEC AKTUBHOW TIGHBI B KOJOHHE BOJBI, TOJAHHOW Ha
pereHeparnmio

- WHTCHCUBHAS adpaIliisi BOJOIPOBOIHON BOIBI, TOCTYIIMBIICH Ha hepmy

- pa3zeneHue B KOJIOHHE BOBI, TOTaHHON Ha pereHepannio BepXHe 30HbI
C, MOAHATBIMU TNEeHON JacTUllaMH OpPraHuKu U ApYyrux 3anH3HeHMﬁ OT OCTaBHIUXCs
0e3 3arps3HeHMI HUKHEH 9acTH KOJOHHBI

- HaCBIIICHUE PACTBOPEHHBIM KHCIIOPOJOM BOJIbI, MOJAHHOH Ha (epmy
WA B CUCTEMY BOJONOATOTOBKH YMHOT'O MOGI/IH])HOFO JomMa

- HACBIIIEHUE KHCIOPOIOM BOJBI ITOCIIE PEreHEPAIUH

- HACBIIIEHUE KUCIOPOAOM BOJBI TIOCIIE PereHepany U Imepe] mogadei Ha
PELHAPKYIISIIHIO

Bce ocTtanbHble 311€MEHTBI MOAYJIEH, TAKUE KaK:

- MeMOpaHHBIE (DHUITBTPEL

- ABTOMAaTHYECKUE CAMOOYHMIIAIOIINECS (QUIIBTPBI

- HOHHBIE 0OMEHHbIE KOJIOHHBI

- BaHHBI CeIMMEHTAIIN

PaboTaroT 1o cTaHIapTHEIM CXeMaM U HX pabouuii mporece AeTaIbHO OIHCaH.

YCTaHOBKM UM MOAYNIHM MPEJIOKEHHOTO TUIA B OCHOBHOM IOCTPOEHBI Ha
MaKCHUMaJIbHYIO IIPOU3BOAUTEIEHOCTD 2 — 3 KyOMYECKIX METpa B Yac.

Takue yCTaHOBKM YCTAQHOBJIEHBI TaK)K€ Ha HPOM3BOJCTBEHHBIX JUHHSIX MO
XAMHUYECKOMY TPOHM3BOJCTBY JUISI OYUCTKH W PErCHEPAIlH BOJBI C ITOCICAYIOIINM
HACBIILEHHEM PACTBOPEHHBIM KHUCIOPOAOM 10 YPOBHS MOJHON caTypaluu (pe3ynbTaT
ucnetannii — 96 %) (M3pawnnse, 3aBoasl Jop Xumukanuu, Xatida, npunoxenue Ne 1).

Takue ke yCTAaHOBKM IMOAKIIOYEHBI AJISI OYUCTKU U pEreHepanuy BOJbl Ha
MPEIIPUSATAN MOJIOYHOM MPOMBIIIICHHOCTH B Kanmudopaun.

Jns  ycTaHOBKM 1OXOOp [JTHEBHOH MPOM3BOAUTEIBHOCTH OHpEACISeTCS
KOJIMYECTBOM U Pa3MEPOM IIIEKTPOXUMHUICCKUX STICCK.

Bce octanbHble mapaMeTpsl 00BEMHON MPOWU3BOIUTENBEHOCTH  SBISIFOTCS
MIPOM3BOTHBIMHU.



ITo ombITy ruzapaBIndeckas MPOU3BOJUTENBHOCTh MHUHHUMAJIBHASL COCTABISAET
1500 ranioHOB B CYTKH M IPOM3BOAUTENLHOCTh MOXKET HApAIMBATHCS BEIMYMHON B
500 raonoB B cyTku, 2000 ramioHoB B cyTkd, 2500 rajuioHOB B CYTKH H T.11.

BBugy Toro, uro manst pabOTBl YCTAHOBKM HE TIPUMEHSIOTCS KaKHE-TO
XMMUYECKHE peareHThl, HapalliBaHUEe IPOU3BOAUTENBHOCTH OCYLIECTBISIETCS MyTEM
YBEIMYCHUS ITONIEPEYHOTO CEUCHHUS DIEKTPOJIOB.

OTOT METOA OYEHb TOUHBIN U BCErAa MO3BOJISET YETKO MOCTPOUTH YBEIUUCHUE
NPOXOAHBIX CEUYEHWH W YBEIMUYCHHWE JPYTUX IapaMeTpoB ISl  YBEIHMUYCHUS
TUIPABINYECKON MPOU3BOJUTEILHOCTH YCTAHOBKH.

B cucremax ycraHOBKM TapaMeTpbsl M XapakTep Iporecca oOpaboTknm He
MEHSIeTCSl B 3aBUCHMOCTH OT TOrO MJIM JIPYrOro XapakTepa KOHIIEHTpaluu
OPTraHWYECKUX BELIECTB MM OCTATKOB IHIIIH.

Bce perynupoBKM W HAcTpOMKHM BEAyTCS IO TaOIWIaM IapameTpoB
JIEKTPOXMMHUECKUX PEaKTOPOB M JABJICHUS CXKATOTO BO3JyXa, MPUMEHSIEMOTro JUIs
BHUXPEBOIO I'C€HEPUPOBAHUSI TIEHBI U yJalleHUs] ¢ HEW OpraHMYEeCKHUX 3arps3HeHHUH U
MUIIEBBIX OCTATKOB.

CucrteMbl OUMCTKM U pereHepanuy BOJBL, BBUAY OTCYTCTBUSL B IpoLecce
XUMHYECKHX PEarcHTOB HE MMEIOT MOBBIINICHHBIX TPeOOBaHWN ISl YIPaBICHHUS U
PETYJIMPOBKH.

Tak Kak Bce KOMIIJIEKCHBIC TTAPAMETPBI PEryIHPYIOTCS 3a CUET IEKTPHUECKUX
IapaMeTpoB M JIaBICHUS CXKaTOTO BO3/yXa BECh INPOILECC PETYINPOBKH U KOHTPOISL
OCYIIECTBIISIETCS] aBTOMATHUECKH M B PEXKUME PEATbHOTO BPEMEHH.

Kpome TOro, TOYHOCTH" peryJHMpOBKH OYEHb BBICOKAs M MOATOTOBICHHOCTH
CHCTEM W Y3JIOB YCTAHOBKM K OH — JalH PEryJMpOBKE IO3BOJIAIOT TAaKKe BECTH
JVICTAaHIIMOHHBIH KOHTPOJIb MpOILECCa W BECTH BCE HEOOXOIUMBIE PETYIHPOBKH U
KOPPEKTHPOBKH JUCTAHIIMOHHO.

Wncrayusinus  yctaHoBKM  Ha  3aBoje  Jlop XuMukanmuu — 1o3BOJIMIIA
00pabaThIBaTh M PEreHEpHPOBATh BOIY IIEPE]] PACTBOPEHHEM JI0 YPOBHS caTypanuu
kucaopona. Yacosast npousBoauTenbHOCTs — 2000 TUTPOB BOJBI B Hac.

VYcranoBka Ha 3aBojax M3pamsbCKOW 3IEKTPUYECKOH MPOMBIIIIEHHOCTH
YCTaHOBKH JUII OYMCTKHM BOJBI Ieper (OpMHUpPOBaHHMEM TOIUIMBHOW SMYIBCHH C
OJTHOBPEMEHHBIM HACBHIIICHUEM KHCJIOPOOM JI0 YPOBHS IOJHON CAaTypalliy, 4acoBast
MPOM3BOAUTEIBHOCTE — 1500 muTpoB B dac anms Ooifiepa W BapuaHT C
MIPOM3BOAUTEIHHOCTEIO B 7500 TUTPOB B 4ac IS TA30BOM TYPOMHEL.

Y100CTBO TNpPHMEHEHHsT YCTAHOBKH OIPEIEISIETCsT IMPOCTOTOH KOHTPOIIS
HECKOJIBKUX TTapaMeTPOB [UIsl IBYX MOJYJIEH: HANPsDKEHNMS, TOKA M IUIOTHOCTH TOKa, a
TaKOKe JIABJICHUS BO3YyXa.



OTOT mpocTedmuii BapuaHT OHJIAH W3MEPEHUil, MO3BOJIAET Aep)KaTh MOJ
KOHTPOJIEM BCIO CHCTEMY M BECTH OYEHb TOHKYIO DEryJHpPOBKY BceX paboumx
napaMeTpoB 00pabOTKHM BOJBI Ha BCEX JTarax I0JIb30BAHUS.

Jns ABYyXMOAYJIBHOM YCTaHOBKM TIPEIYCMOTPEH IOJHBIM OHJIAHH KOHTPOJIb
BCEX OCHOBHBIX IIaPaMETPOB, CBA3AHHBIX C IpoIieccaMu 0OpaOOTKH BOJONPOBOIHOM
BOJIBI M C ITPOIIECCAMH PETCHEPAINU BOJBI.

JUis  Bcex TMpPOLECCOB, CBSI3aHHBIX C 2JIEKTPOXMMUYECKHM PEAKTOPOM,
OCHOBHOHM KOHTPOJIBHBIN ITapaMeTp — HaINPsDKEHUE U TOK, T10/1aBacMble OT HCTOYHUKA
MUTaHUs, U TNIOTHOCTh TOKA, pa3BUBAEMas B JICKTPOXUMHUUYECKON sSUEHKe.

DTO CTaHAAPTHBIM KOHTPOJIb MapaMeTpOB U SJIEKTPOXUMHYECKHX SUeeK,
JAOUMKA  TOJIHYI0 OOpaTHYI0O CBS3b C  DJIEKTPOXMMHUYECKOW peakiuedl B
NEKTPOXUMHUUECKUX sSUeiKax.

Takum 00pa3oM, KOHTPOJIb 3THX MHapaMeTpoOB IIO3BOJSIET KOHTPOJMPOBATH
HEOOXOMUMBIH  ypOBEHb  KadecTBa  OOpaOOTKM  BOABI B BCEX  THUIMAX
IJEKTPOXUMHUYECKHX PEaKTOPOB.

Jns  a’poAMHAMUYECKOro  BUXPEBOIO  TI'EHEpaTopa MEHBl  KJIIOYEBBIM
KOHTPOJIBHBIM IapaMeTpOM SBJISICTCS JIaBJIEHHE BO3JyXa, BCE OCTallbHbIE padoune
TapaMeTphl SIBISIFOTCS TPOM3BOAHBIMU OT JABJICHHS BO3IyXa.

O6a Moy MMEIOT KOHCTPYKTHBHYIO BO3MOXKHOCTH ITOCTOSIHHOTO OHJIAH
KOHTPOJISI TTOKa3aTeNie KOHIEHTPALNH ITpUMeceil B BOJIE, ITOIYIEHHBIX OeC KOHTaKTa
C MCTOJIb30BAaHUEM IIPHHIIUIIOB AJIEKTPOMATHUTHON PE30HAHCHON CIIEKTPOCKOIINH.

Kpome »sToro, 3TOoT K€ METOJ MOXKET OBITh HACTPOEH MJIsI KOHTPOJIS
TeMITepaTypsl, Ul KOHTPOJIS “KUCIOTHOCTH, JUIi KOHTPOJS YPOBHS KOHIICHTPALUH
OpPraHWKH ¥ JPYTrUX XUMHYECKUX COCAWHECHUM, XapaKTepHbIX JIsI MECTH
MHCTAJUISIAN.

Bce ykazaHHBIE METO/BI KOHTPOJS M pEAKLUsl MOAYJICH Ha pPe3yJIbTaThl
KOHTPOJIS TI03BOJISIIOT BECTH pabOTy CHCTEMBI B aBTOMaTHYECKOM PEXKUME PEabHOTO
BPEMEHHU.

Bce wMeromukm W TeXHOJNIOTMM 0OpaOOTKM BOJBI 110 WHHOBALMOHHBIM
IBTEPHATHBHBIM TEXHUUYECKUM pPEUICHUSIM HMEIOT MAaTEHTHYIO 3aluTy ¥ ObUIH
UCIIBITAHBl 110 TOJHOMY IUKIY TaK 4YTO IIPH 3KCIUTyaTallud CHCTEMbI B TCUCHUH
nepBbIX 12 MecsIeB He JOIDKHO BO3HUKHYTH 3(h(eKkTa craprara.

VcnipiTannst ¥ SKCIITyaTalls CUCTEM OYHMCTKH BOJBI IS €€ MCIIOJIb30BAHUS B
Ipoleccax MoAroTOBKH TOIUINBHON 3MYJIBCHH.

B mepmox c wmrons 2014 roma mo nmexkadbpp 2017 roma B W3pamimbckoi
JJIEKTPUYECKON KOMITAaHWM, COBMECTHO ¢ Kadenpoil paBurareneid u TypOWH
yauBepcutera TEXHUOH u Texuaudeckoro otaena 3asoaa JJop Kemuxkanc (Xaiida,



W3paunp) OBUTM  TPOBEICHBI KOMIUICKCHBIC WCIBITAHUS CHCTEM OYHCTKH U
pereHepanid BOIBI JUIS TPUMCHEHHS B TOM YHCIC W B JIMHUSX TOATOTOBKH
TOIUIMBHBIX CMECEIl — TOIJIMBHBIX AMYJIBCHH ¢ cosepkanueM BoJibl 10 50 %.

[Ipu sToM OBUTH TPOBENEHBI HE3aBHCHUMBIC HCIBITAHUS CHCTEMBI adpalldu
BOJIbI M PACTBOPEHUSI KHUCIOPOJa B BOJE C JOBEIACHHEM KOJUYECTBA PACTBOPEHHOIO
KHACJIOpO/a JI0 YPOBHA TONHOM caTypanud (akThl WCIBITAHWUA MPWIAraloTCs B
NpUIIOKEHNH 1).

Kak mokasany HCHBITAHUS M MHOI'OYHCJICHHBIC TECTHI CHCTEM IOATOTOBKU U
CXKUTaHUsl TOTUIMBHBIX SMYJIbCHM BOJIA, UCIIOJIb30BAaHHAS JUJISl THUAPOJIMHAMUYECKOIO
OH — JIalH NPUIOTOBJEHMS TOIUIMBHBIX 3MYJbCHUM B KOHUeHTpauuu 10 50 %
COJICpXKaHUsl BOJBI B COCIWHCHHU C JU3CIBHBIM TOIUIMBOM ITO3BOJIHIIH, OJaromaps
MIPUMEHEHHOW CHCTEME M YCTAHOBKE JJISI OYUCTKA BOIBI MOTYYHTH OYHCTKY BOJBI OT
coleil KECTKOCTH W JPYTOrO COJICBOTO COJCPKAHUS TPAKTHYCCKH JO YPOBHS
MUCTHUTMPOBAHHOW BOIBI ¥, TP 3TOM IO3BOJMJIO COXPAHHUTH KOHIICHTPALUIO
PacTBOPEHHOT0 B BOJIE KUCIIOPOJia Ha ypoBHE catypauuu (96 %).

Kak moxa3aim pe3ynbTaThl WCHBITAHWN, OJaromaps WCIIONB30BAaHUIO B
OMYJIbCHH, HACBHIIICHHOM KHUCIOPOIOM BOJBI M, Olaromapsi BBICOKOMY YpPOBHIO
OYUCTKH BOJBI OT COJEW >KECTKOCTH M APYLOTO COJICBOTO CONCPXKAHHSA, YPOBEHB
TOKCHYHOCTH BBIXJIOITHBIX Ta30B pe3ko cHu3mics (Ha 90 %).

Texunueckuit otnen WUOK cuuraer, 4ro NpUMEHEHHE ISl MPUTOTOBIICHUS
SMYJIbCHH BOIBI TOJTOTOBICHHOW 'M OYHIICHHOW HAa YKa3aHHBIX YCTaHOBKaX
MTO3BOJIMIIO JOOUTHCS STHX BaKHEHIITUX PE3yIbTaTOB.

Texamueckuit otnen MK cumraet, yTo 00pabOTKa M OYHCTKA BOJBI IO ITOU
TEXHOJIOTHH SBITIOTCS Hambomee H(PQPEKTHBHBIM CpPEACTBOM B COBPEMEHHBIX
mporeccax 00padOTKU BOJBI M BOAHBIX PACTBOPOB.

Ocob6ernno BaxHbIM MOK 10 cormacoBaHWIO ¢ MapTHEPAMH IO HUCIBITAHHUAM
CUHATAIOT OTCYTCTBHE HEOOXOAMMOCTH B TIpoleccax oOpaOOTKH BOABI Ha
000pyIOBaHUH U TI0 TIPUBEACHHON TEXHOJIOTHH PUMCHATh XUMIUCCKIE PearcHTHI.

Bce yuacTHWKHM TIPOBEACHHBIX HCIBITAHUH  CYNUTAIOT  HEOOXOIMMBIM
PEKOMEH/IOBATh YKa3aHHbBIC 000pYJOBaHNE M TEXHOJOTHH Ui 00pabOTKH BOIHI Oe3
XAUMHUYECKHX PEareHTOB I MPUMEHEHHS B CAMBbIX Pa3HBIX IpOIleccaxX, B TOM YUCIE
U B IpOIeccax MPUTOTOBICHNS TOTUTUBHBIX IMYIIBCHA.
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PI/ICYHOK 1. Biiok-cxema yactu YCTaHOBKH, npeaHa3HaquH0171 JJI pereHepauu u

PEUMPKYJISLNUUA BOJbI

Ha pucynke npenacraBneHa biok-cxema 4acTH yCTaHOBKH, MpPEJHA3HAYCHHOM
JUIsl pereHepanyy U PEeLUpKYISIHA BOJIbI B YMHOM MOOWIBHOM JioMe B (hepMepcKoM
XO3sICTBE.

[IpousBonutensHocTh ycTaHOBKM — 1500 rammonoB B cyrtku. Ha pucynke
dpaMu 0003HaYEHBI:

1 — BX0JHas BaHHA CEAMMEHTALUU

2 — KOJOHHAa M pasfeleHus BOJbl M 3arpsA3HEHHH OpPraHUYecKoro
MIPOUCXOKACHUS P MTOMOIIN BUXPEBBIX TEHEPATOPOB MEHBI

3 — KOJIOHHA OTCTOMHUK C CUCTEMOH yJalleHus! ocajka

4 — nonoNHUTENbHAsE KOJOHHA ISl HAKOIUICHWs M yjAaleHHs ocanka (Ooree
MeIKUX (paxunii)

5 — DIEKTPOXUMHYECKHUI peakTop ¢ PyHKIUSIMHU IPOU3BOAMUTENS KOAryJIsTHTa

6 — BaHHA CEJJMMEHTALlUU KOaryJIsHTa

7 — cekuuss KOJOHHBI VOHHOW — OOMCHHOW OYHCTKH TIIPH ITOMOIIH
HaTypalbHOIO L[EOJIUTA WIN SKBUBAJICHTA



8 — cekuus KOJNOHHBI HMOHHOW — OOMCHHOW OYHCTKA TIPH ITOMOIIU
CHHTETUYCCKON CMOJIBI MJIH SKBUBAJICHTA

9 — 2JIEKTPOXUMHUYCCKUHN PEaKTOp ¢ QYHKIUSMH Je3UH(ECKIINN

10 — cucTemMa aBTOMaTHYECKIX CAMOOYHIIATOIIUXCS MEXaHIYCCKUX (PHIIBTPOB

11 — cuctema a’pauuu WM PaCTBOPEHHUs KUCIOPOJa B pPEreHEepUpOBaHHON
BOJIC

12 — komnpeccop

13 — 1eHTpOOeKHBIN HACOC

14 — neHTpOoOECKHBII HacoC

15 — 1eHTpOoOeKHBIN HACOC

CucremMa JOJDKHA BKJIIOYATh HWCTOYHHK IHTAHUS JUIS SJICKTPOXUMHYCCKIX
PEaKTOPOB; TIPOLECCOPHI YIPABICHUS W KOHTPOJSA, a TaKkKe IO BCEM JIMHEHHBIM
COCIMHCHUSAM H TPYOOIPOBOAAM — BEHTHIIH, OOpATHBIC KIIAIlaHa, TaTIUKH PacXoja,
MaHOMETPHI H T.II.

YacTh CHCTEMBI, NMpeIHA3HAUCHHAS JUIS BXOIHOTO KOHTPOJIS, NE3UH(PCKINHA U
PETYIMPOBKH YPOBHS KHCIOTHOCTH, a TaKKe JUIA a’palliil ¥ HACHIICHHUA (B TOM
YHCIIC PACTBOPEHUS KHCIOPO/a B BOJC 10 YPOBHS TMOJHOM cCaTypalliil MOXKET, KpOMe
MICPEYNCIICHHBIX KOMITOHCHTOB, COICP)KaTh -MEMOpaHHBIC (QUIBTPHI Pa3ITHIHBIX
MOTU(UKAIHH.

[IpousBoauTenbHOCTH 3T0M yacTu cucteMbl — 1500 raqioHOB B CyTKH.

OO0ure TeXHIYECKUE TPeOOBAHHUS:

[IpemmoxkeHnst TO BHEAPCHWIO B (PEPMEPCKUX XO3AHWCTBAX TEXHOJOTHH
KOMILUICKCHOH BOZOOOpaOOTKM ©0e3 TPHMCHCHHS XUMHUYCCKHX MAaTepHaioB U
XAMHUYECKHX PEarcHTOB; ¢ BCIOMOTATEIHHBIMH BHIaMH OOpAaOOTKH TPH MOMOIIH
WCIIONB30BAaHMUST BUXPEBBIX TCHEPATOPOB TICHBI M WX PAa3IHYHBIX JIOKAIBHBIX
MO T UK. C JIBYX-TIOTOYHBIMH, MYJIbTH( YHKITHOHATEHBIMHI
JNEKTPOXUMUYCCKAMHI  PEaKTOpPaMH,  JJCKTPOIUTHYCCKHAE  SUYCHKH  KOTOPBIX
BKITIOYAIOT 3JCKTPOJIBI, BBIIOTHEHHBIC W3 YIJIEPOA — YIICPOJHOH KOMIO3UTHON
TKaHU © YIJIepOJ — YIJIEPOAHON KOMIIO3HUTHOW BaThl, C KOJOHHAMH HOHHOMN
oOMeHHO# 00paboTkm ¢ pabounMHU KamncylaMH M3 HAaTypalbHOTO IIEOJHUTa, C
KOJIOHHAMU ¥ BaHHAMH CCIUMCHTAIIMM Ha 0a3e DJICKTPOIUTUICCKON KOaryIsaluu; ¢
KOJIOHHAMH adpOAMHAMHYSCKONW a’palliid U C adpPOJAMHAMHYCCKUM HACBHIIICHUEM
KHACJIOPOJIOM W, TIPM HEOOXOTUMOCTH — MHUKPO M HAHO Iy3BIphKAMH BO3IyXa, C
ABTOMATHYECKIMH  CaMOOYMIIAIONMMHUCST  puiabTpamu, ¢ S(QQEeKTHBHBIMEH U
OKOHOMHYHBIMH HCTOYHHKAMH DJICKTPUYCCKOTO MUTAHUS, OCHOBAHHBIMH Ha
WHHOBAIIMOHHON TEXHOJIOTHH, C MHOTOYHCICHHBIMA BapHaHTaMH OCCKOHTaKTHOTO



KOHTPOJIA pa60q1/1x napamMmeTpoB " KOHHCHTpaIII/Iﬁ KOMIIOHCHTOB BOABI B PEKHUME
PpCajibHOTr0 BPEMCHHU.



ABTOMaTHYeCKHE KOMILJIEKCHbIE CHCTEeMbI /IJIsl IPUMeHEeHUs B
onepanusix Bog000padoTKku Ha hepMax U MPPUTALUOHHBIX 00 bEKTaX.

Bce paboume omepamuu B yKa3aHHBIX aBTOMATHYECKHX KOMIUICKCHBIX
CHCTEMaX BBIMONHAIOTCS 0€3 WCHOJB30BaHUS XHMHUYECKHX MaTCpHAIIOB  FIIH
peareHToB, TpPH TIIOJIHOM aKTUBHOM OCCKOHTAaKTHOM KOHTpPOJIE TPH TOMOIIN
OPUTHHANBHBIX CEHCOPOB, pPa0OTAlOMMX Ha MPHUHIUMNAX JICKTPOMArHUTHON
PE30HAHCHOM CHIEKTPOCKOIIHIH.

JUis yKa3aHHOTO WCIONB30BAaHUS MPEATIONAraeTcsl IPUMEHUTh B Pa3IMIHBIX
KOHQHUTypanusx U COYETAHUAX, C BO3SMOKHOCTBIO, UCXO/AS M3 MECTHBIX YCIOBHHA U
TpeOOBaHMUH, H3MEHUTH KOMIIOHOBKY, CICIYIOIIHE MOTYITH:

- MOJIyJIb IEKTPOXUMHUYIECKOTO PEaKTOpa C ABYMS JIEKTPOXUMHUYCCKIMHU
queikamMy, paboTalomUMM 10 TPHUHLIUITY 3NEKTPOXMMHUYECKOoil 00paboTku B
HaIpPaBJIEHHOM MTOTOKE KHUIKOCTH (BOJIBI);

- MOJyJIb KOJIOHHBI JUI1 HOHHOM 00MeHHOH 00paboTKHU C HCIOIB30BaHUEM
HaTypaJIbHBIX HOHHBIX OOMEHHBIX MaTepHasoB (HampruMep [Ee0JIUTA);

- MOJyJb  AdPOJUHAMUYECCKONH OOpPa0OTKM TMpH TMOMOIIM BUXPEBBIX
TCHEePaTOPOB IICHBL;

- MOJIyJIb a3POIUHAMUYECKOTO PACTBOPCHHUS KUCIOPOa B BOJIC U BOJHBIX
pacTBopax;

- MOJIyJTb CETUMCHTAIIH;

- MOJTyJTb KOATYIISALINH;

- MOJYJb TYpOO-KOAryJIsu;

- MOJIyJib aBTOMATHYECKOH (HUIBTPAIIMM C aBTOMATHUYCCKOW OYUCTKON
(UITBTPYIOMINX IIEMEHTOB,

- MOJIYJb IBYX-TIOTOYHOI KOPPEKTHPOBKHU KHUCIOTHOCTH;

- MOJTIyJTb BXOJTHOH Te3WHPEKINH (IEKTPOXUMHUECKON );

- MOIyJb JTU(PT — CeTapanui OPTaHMYECKUX 3arps3HEHUH MPH MTOMOIIN
TeHEepaTOPOB IMEHBI;

- MOJ1yJIb HACBILIEHHSI BOJbI MUKPOITY3bIpbKaMU Ta3a (BO31yxa);

- HUCTOYHUK INEKTPUUECKOTO MUTaHUS JUTST KOMIUIEKCHOTO
JJIEKTPOCHA0KEHUST DJICKTPOXUMHUYECKOT0 peakropa C JABYMs MapajuiclIbHIMU
INEKTPOXUMUICCKAMHU STUCHKAMI,;

- MOJIyJTb HACBIIIICHUS BOJBI HAHO — My3bIPhKaMU Ta3a (BO3yxa)

- MOJIYJTb PEIUPKYIISAIIH C Te3UHUIHPYIOIIIM OJIOKOM;

[Ipr HEOOXOTUMOCTH MOYTIN MOTYT OBITH MOAH(UITUPOBAHEI U OOHETUHEHEI B
TpeOyeMBIX KOHPUTYypauAX U B TPeOyeMoil ToCIeT0BaTeIbHOCTH.
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Pucynok 2. Cxema paccTaHOBKH pab04HNX MOAYJICH B HHTETPaTHBHOM KOMIUIEKCHOM
MOJyJIe OYUCTKH BOJbI HA BXOJIC B CHCTEMY BOJIOCHAOKCHHS.



HuTerpaTuBHBIA KOMIUIEKCHBII MOAYJIb pacCYUTaH Ha JOBEJCHHE A0 YPOBHS
TpeOOBaHUI CTaHIAPTOB TPYHTOBOH BOABI M aHAJOTHYHBIX IO Ka4eCTBY BOJHBIX
pecypcoB.

IIpou3BOANTENBHOCT HMHTErPATUBHOIO KOMIUIEKCHOro Monayias ot 1500
rajyioHoB B JeHb 10 3000 ramioHoB B JAeHb. B cucreme uMeEOTCS psf
MIOCJIEIOBATEIEHBIX OJIOKOB KOHTPOJIS 1 00pabOTKU BOJIBL.

[Iponecc mpoxoKACHUS Yepe3 BCe ITanbl 00padOTKU M KOHTPOJIST HAYHMHACTCS C
KOJUICKTOpa BCEH TOCTYIHUBIICH BOABI, B KOTOPOM IIPOM3BOAMTCS KOMILICKCHBIH
AKTUBHBIN KOHTPOIb BCEX OCHOBOIIOJATAIONIMX MapaMETPOB BOJBI, OA3HUPYIOMIUHACS
Ha MPUHIUNAX JICKTPOMAarHUTHON PE30HAHCHOHN CIIEKTPOCKOITHH.

Ilocne sToro Bcs BOma IMOCTYIIaeT B BaHHY, OCHOBHAs 3allada KOTOPOH —
TIEPBUYHAST CCIUMCHTAIINS U pa3/elIeHIe ITOTOKa BOABI HAa BOAY C 3arps3HCHUSAMU U
0CaJKOM W BOIy IIOCIE TPOIECCa TPaBUTAIIMOHHON CEIMMEHTAlHH, KOTOPYIO MpH
MOMOIIM Hacoca IMONAIOT B IMEPBHYHYIO KOJOHHY [UIA ad’paliii M MaKCHMAIIbHO
BO3MOXKHOTO PAacTBOPCHHsS KHCIOPOJa B BOJE, OCYIICCTBISICMBIX NPU BO3ICHCTBUU
A’POTMHAMUYIECKOTO BUXPEBOTO T€HEPATOPA TICHBI, CBI3aHHOTO C KOMIIPECCOPOM.

[ocne 3aBepireHNs EPBOrO MpoIecca adpaliii U PACTBOPSHHS KHCIOPOAa B
BOJIC, YACTh BOJBI C BCIICHCHHBIM OCAJKOM -YAaJSIeTCS, YacTh HAIpaBIACTCS B
JNEKTPOXUMUYCCKAN PEaKTOp C MYJIbTU(YHKINOHAIBHBIM pPabOYUM IIMKIOM U C
JMEKTPOXUMUYCCKAMHI  SYEHKaMH  C. 3JCKTPOJaMH U3  YIJIIEPO.I-yTIICPOTHBIMH
MPOHHUIIAEMBIMHE TSI BOJIBI AIEKTPOIAMHU.

W3  31IeKTpoXUMHUYECKOrO. - peakTtopa oOpaboTaHHAasE B COOTBETCTBHH C
YCTaHOBJICHHBIM Pa0b04YMM MYyAbTH()YHKIIMOHAIEHBIM [IUKIOM BOJIa HAIIPABIISICTCS B
BaHHY CEIMMEHTAIIUH, TAC pa3elisieTcs Ha Ba MOTOKA: OJMH HAIPaBISCTCS ITOCIE
CeKIIMHM CCIUMCHTAIlMM Ha YTWIH3ALUHUI0, BTOPOH OUYWIICHHBIH B COBMECTHOM
MYJIBTA(D YHKITHOHATEHOM pabouem LHMKIIE AMEKTPOXUMUICCKUX PERS
IMEKTPOXUMUYECKOTO pPEaKkTopa W KOHTAKTHOH pPEmETKH BaHHBI CEAMMCHTAIIUU
HAIIPaBIIICTCS B KOJIOHHBI HOHHOW 0OMEHHOM OYHCTKH.

[Tocne 0b6paboTkM B KOJOHHAX MOHHOW OOMEHHON OYHMCTKH OYWIICHHAS BOJa
HATIpaBISIETCSI B aBTOMATHYCCKHE CaMOOYMINAIOMHKECS (WIBTPHI OTKYAa, ITOCIe
oTheneHUs B (UIBTpaX oOcajJKka HaNpaBsIeTCS B BTOPOW IO XOAy TIporecca
JMEKTPOXUMUYCCKAN pPEaKTOp C MYJIbTUQYHKIMOHANEHBIM PAa0OYNM ITUKIOM;
DNCKTPOXUMHUYCCKHA PEeakTop TepPCHATaKMUBACTCS Ha HECKOJIBKO OIlepanuii 1o
IIEKTPOXUMUIECKON 00paboTKe BOMBI 0€3 MPUMEHEHUS XHUMUYECKHX peareHToB; K
TaKUM OMEpAIisiM OTHOCATCS: KOPPEKTUPOBKA YPOBHS KHUCIOTHOCTHU; AC3HMH(DEKIINS;
KoaryJsmust; (GIoTamnus; aHTHOaKTepHaIbHast 00padoTKa.



OOpaboTanHass TakuM 00pa3oM BoOJa HAlpaBisieTCs] B KOJIOHHBI adpallMu U
MPUHYIUTEIBHOTO PACTBOPEHHS KUCIOPO/Ia B BOJE JI0 YPOBHS IOJIHOM caTypanuy u
Ha BBIXOJIE M3 ATUX KOJIOHH OCaJIOK U JIpyrue BCIICHEHHBIEC 3arpsS3HEHUS OTACISIFOTCS
OT OCHOBHOTO TIOTOKa M YTWIM3HPYIOTCS, a OCTallbHas BOJa 4epe3 HaKOIHTEIb
HAarpaBJIsIeTcs K M0JIb30BATEIISIM.

Ha cxeme 0603HaueHBI:

1 — éMKOCTB B KOTOPYIO BOJIa MOCTYIAET M3 CUCTEMBI WM KOJUIEKTOpa; B aToi
EMKOCTH MMEIOTCSI CUCTEMBI AKTHBHOT'O OH-JIAHH KOHTPOJISI COJICPIKAHMS 3arps3HEeHNIN
B BOJC OCHOBaHHbIC Ha NPUHOUINAX  DJICKTPOMAHUTHOW  PE30HAHCHOM
CHEKTPOCKOIHH (H300pETCHNE aBTOPOB MPOCKTA)

2 — BaHHA NEPBUYHON CEIMMEHTAIlMM C BBIXOJOM Ha Hacoc-4 M HMMeromast
CIIMBHYIO MarucTpajb JJIs OCaaKa

3 — KOMIIpeccop, CBS3aHHBIH C a’pOJMHAMHYCCKUMH T'€HEpaTopaMi ICHBI B
KOJIOHHAX JUIS pa3/iesieHust ppakiuii ocajka U Ipyrux 3arps3HeHni

4 — 1IeHTPOOEKHBII HACOC CO Bcell HEOOXOAMMOM HHPPACTPYKTYPOit

5 — KOJIOHHA JJISl adpallii M PAcTBOPEHMs KHUCIOPOAA B BOAE M Ul MOABEMA
BCIIGHEHHBIX 3arPSI3HEHUH ¥ OPTaHUKU B BEPXHIOK0 YaCTh KOJOHHBI

6 — KOJIOHHA sl OT/EJICHHSI BCIICHEHHOTO OCaJKa M 3arpsi3HEHHH OT MaccChl
BOJIBI

7 — SJEKTPOXMMHYECKHH pPEaKTOp ¢ MyJbTH(YHKIHOHAIBHBIM pPadodunM
IIUKJIOM; DJIEKTPOXUMUIECKUH PEakTop MepeHalaXnBaeTCs Ha HECKOJIBKO Ollepannit
0 3JIEKTPOXUMUIECKOH 00paboTKe BOJBI O€3 MPUMEHEHHUSI XUMHUECKUX PEarcHToB;
K TakuM omepammsiM = OTHOCATCSA: KOPPEKTHPOBKA YPOBHS  KHCIOTHOCTH;
Te3NH(EKINS; Koarysanus; (aoTanus; aHTHOaKTepraibHast 00padoTka

8 — cucremMa OECKOHTAKTHOTO KOHTpOJISI KadyecTBa BOJBI, YIIpaBisgeMast
CIEIUATIBHBIM MPOLIECCOPOM, CBSI3AHHBIM C, YCTAHOBJICHHBIMH Ha COOTBETCTBYIOIINX
ydJacTkax TPyOOIIPOBOJOB CEHCOPHBIMHM MOAYJISIMH, paOOTaIOIUMHU 10 MPUHINIAM
3JIEKTPOMAarHUTHON PE30HAHCHOM CIIEKTPOCKOIINN

9 — KOJIOHHBI HMOHHOW OOMEHHOW 00pabOTKH, HMEIOIINE CEKIHOHHYIO
CTPYKTYpYy; B 3aBHCHMOCTH OT MPOM3BOJUTENBEHOCTH B COCTABE KOJOHHBI MOXKET
OBITH — OJHA, /IBE WJIM TPU CEKIWH; Takas CTPYKTypa MO3BOJIIET B OJHOH KOJOHHE
UMETh TPU MOHHBIX OOMEHHBIX MaTepHaja W B TOM YHCIIE M HATYPAIbHBII MOHHBIN
0OMEHHBII MaTepuai — IIeOJIUT

10 — BaHHA CEJUMEHTAINHU, B KOTOPYIO BXOJIUT CIIMB M3 HJIEKTPOXUMHUYECKOTO
peakTopa U U3 KOTOpOil Boja, OT/AEIEHHAS OT 0Ca/iKa, P IOMOIIM Hacoca IoagTcst
Ha BXOJ] B KOJIOHHEI HOHHOI 0OMeHHO# 00paboTku — 9



11 — aBTOMaTHYECKHE CAaMOOYHMIIAIOIINECS MEXaHUYeCKue (QUIBTPBI, KOTOPBIC
UMEIOT BO3MOXHOCTh OBITh 3aMECHEHHBIMH Ha MEMOpaHHBIE aBTOMATHYECKHE
(bUIBTPHI

12 — nacoc, MoJaOUIMl OYMILEHHYIO BOJAY M3 BaHHBI ceauMeHTauuu 10 Ha
BXOJIbI B KOJIOHHBI HOHHON 0OMEHHOH 00paboTKu 9

13 — Hacoc, mojaroKil OYNIIECHHYIO OTHIETPOBAHHYIO BOIY M3 GMIbTpoB 11
B BTOPOH 3JIEKTPOXUMUYECKUH PEAKTOP C MYJIbTH()YHKIMOHAIEHBIM [IUKJIOM

14 - >IEKTPOXMMHUYECKHH peakTop ¢ MyJIbTH(QYHKIMOHAIEHBIM pPabounM
LUKJIOM; DIEKTPOXUMUUYECKUN peakTop MepeHaNa)kuBaeTCsl Ha HECKOJIbKO Onepanuil
0 3JIEKTPOXUMUYECKOH 00paboTKe BOJBI 0€3 MPUMEHEHHUsI XUMHUYECKUX PEarcHToB;
K rakum omepanmsiM  OTHOCATCS: KOPPEKTHPOBKA YPOBHS  KHCIOTHOCTH;
Te3NH(EKINS; KoaryJsanus; (GiIoTanus; aHTHOaKTepraabHas 00paboTka

15 - KOJIOHHA IS a’paluyl U PaCcTBOPEHMS KHCIOpOJa B BOAE M IS MOABEMA
BCIICHCHHBIX 3arpsi3HCHUH M OPraHWKHM B BEPXHIOI YacTh KOJOHHBI, B KOJOHHE B
HIDKHEH YacTH BMOHTHPOBAH a3pO/IMHAMUYECKHH BUXPEBOH IeHEpaToOp MEHBI

16 - KoNmOHHA JUISl OT/EJNEHHs BCIIEHEHHOTO OCajJKa W 3arps3HEHHH OT MAacChl
BOJIBI

17 — MIHHOBALIMOHHBII a3POAMHAMUYECKUN BUXPEBOW T'€HEPATOP MEHbI, BXOJ B
KOTOPBII COEAMHEH C BEIXOAOM KOMITpeccopa

18 — BBIXOZ M CIOMB W3 KOJOHHBI 6, KOTOpAsk UCIOIB3YETCSl KaK KOJOHHA IS
OT/IEJICHHsI BCIIGHEHHOTO OCaJKa U 3arps3HEHMI OT MacChl BOJBI

19 — cnuBHAs MarucTpah JUIs CIMBA OCa/lKa U3 BaHHBI cequMeHTann 10

20 — MarucTpainb ciIMBa 00pabOTaHHON B IEKTPOXMMUYECKOM PEaKTOpe BOIBI
B BaHHY cenuMeHTanuu 10. Boma B 31€KTPOXMMHYECKOM PEaKTOPE MOXKET OBITh
00paboTaHa B HECKOJIBKUX OIEpanusix 0e3 NPUMEHEHMs] XUMHUYECKHX peareHToB. K
TaKMM OIIEpPalMsAM OTHOCATCS: KOPPEKTHPOBKA YPOBHS KHUCJIOTHOCTH, AE3MH(EKINS,
KoaryJsimus, (hiaoTanus, aHTHOaKTepruanbHas o0paboTKa

21 — pe3epBHBII CIIMB OCaaKa M3 aBTOMAaTHYECKHX MEXaHHUECKUX (HIBTPOB
WM UX SKBUBAJICHTOB — MEMOPaHHBIX (IILTPOB

22 — ¢uHampHAas EMKOCTH HAKOMHUTENs 00paOOTaHHOM BOMBI Iepe] TMogadei
JUIs TIOTpeOIeHNS

23 — pe3epBHBIH CIMB HAKONMBIIMXCS B EMKOCTHM HAKONHUTENE Ocagka M
3arpsi3HEHUI

24 — cnuB U3 KOJOHHBI 16 I OTAENeHHs BCIEHEHHOTO 0CaIKa U 3arpsI3HEHUI
OT MAacCBhI BOJIBI

B ykasaHHOW KOH(UIypanmu BCEe  BXOAAIIME MOAYJIH  SIBISIOTCA
MYJNbTH(QYHKINOHAIBHBIMA M MOTYT OBITh OTPETYJIMpOBaHBl Ha paboTy ¢



HECKOJIbKUMH THIITaMH HMCXOJHOW BOJBI, MOJAaBaeMOM Ha BXOJ B HHTETPATHBHBIN
KOMIIJIEKCHBII MOJTYITb.

Jlnst KOHTpOJIS M YHPaBICHUS DJICKTPOXUMHUYECKUMH PEAKTOPaMH B COCTaBe
WHTErPaTUBHOTO KOMIUICKCHOTO MOJXYJIsl B €ro CTPYKTYpY BXOAWT CHCTEMa
yIOpaBiAeHUsT W  KOHTPOJS, CBs3aHHAs 1O  (YHKIMOHAIBHBIM CXEMaM ¢
OCCKOHTAKTHBIMHM 3JEKTPOMArHUTHBIMH PE30HAHCHBIMH CEHCOPHBIMH MOJYJISIMU,
paboTaronMMH 10 NPUHIUIIAM 3JIEKTPOMAarHUTHON PE30HAHCHOM CIIEKTPOCKOITUH.

Vka3aHHass cuUCTeMa MOXeT paboTaTb B  IIOJHOCTBIO  aBTOHOMHOM
ABTOMATHYECKOM LIMKJIC C IOJHBIM KOHTPOJIEM 3a pe3ylbTaTaMH M KayeCTBOM
00pabOTKH BOJBI HAa BCEX ATAmax 00padoOTKH.

VYxa3zannast cuctema uMeet 100 MpoOIEHTHBIH ypoBeHb THOKOCTH U B IpoLiecce
paboTHI U HACTPOWKH MOXET MEHATH MOPSAOK H CIICIU(PHUKY paObOTH B 3aBUCHMOCTH
0T HEOOXOJMMOCTH U TEXHHUECKUX XapaKTEPUCTHK, BXOASAIINX JIEMEHTOB U CHCTEM.

Jlanee Ha pHCYHKax TIPEJACTABICHBI MOJEIM CCHCOPHBIX YCTPOMWCTB,
paboraronux Ha 6a3e MPUHIUIIOB JIEKTPOMAarHUTHON PE30HAHCHOMN CIIEKTPOCKOITHH.

Pucynox 3. Mozenb CeHCOPHOTO YCTPOHCTBa, padOoTaroIIero Ha 6a3e MPHHITUIIOB
AJIEKTPOMArHUTHOW PE30HAHCHOM CIICKTPOCKOITUHI



Pucynox 4. Mojienb CEHCOPHOTO YCTPOICTBA, padOoTaroIIero Ha 6a3e MPHHITUIIOB
3JIEKTPOMArHUTHOM PE30HAHCHOM CIICKTPOCKOITUHI

Pucynox 5. Mozens ceHCOpHOTO yCTpOIHCTBa, paboTaromero Ha 6a3e MpUHITUIIOBR

3JIEKTPOMAarHuTHOW PE30HAHCHOM CIIEKTPOCKONHUU



PucyHok 6. Mozenb CeHCOPHOTO YCTpOICTBa, padoTaroIero Ha 6a3e MpHHITUIIOB
AJIEKTPOMArHUTHOM PE30HAHCHOM CHEKTPOCKOITUHU
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Pucynok 7. IHTerpaTUBHBII KOMILJIEKCHBIH MOY/Ib 110 pereHepaIii BObI C

MOJTOTOBKOM K pelUpKyISIHUN



Beck mporecc pereHepanyy BBIONMHSCTCS 0O€3 TPUMECHCHHUS XUMHYCCKUX
pearcHTOB. B HHTErpaTHBHBIH KOMIUICKCHBIH MYIbTH()YHKIIMOHAIBEHBIA TPOIIECC
pereHepalyu, HCIoJIb30BaHHOW Ha OJTHOM OOBEKTE BOJIBI, BXOAST CHCTEMBI:

- BxonHoi cequMenTainm, 0€3 JOMOIHUTEILHOIO BO3IENCTBHS

- [ennoit obpabotku ¢ pazmencHueM (paxuii ocaaka W OPraHMYCCKUX
3arpsA3HEHUN.

- Cenapaiii  BCIICHEHHOTO KOMIUIEKCA 3arpsi3HEHUH C  JKHUAKOCTBHIO
CBOOOTHOM OT 3arpsI3HEHHUI.

- [loBTOopHOIW a’pamuMu  CEMapupPOBaHHOW BOJABI C  PAaCTBOPCHHEM
KHCJIOPO/ia B BOJIE /IO YPOBHSI TIOJIHOM caTypalyy.

- KomruiekcHOM 00pabOTKH BOIBI B JIEKTPOXUMHYCCKOM PEaKTOpE II0
MyJIbTH()YHKIIMOHAIBHOH  CXeMe, - KOPPEKTHPOBKH YPOBHS  KHCIOTHOCTH,
NE3UH(CKINN, HACHICHUS KOAryJTHTAMH WiIH (DIOKYJISHTAMH, BO3BpAIlCHHEM
MTOTOKOB BOJIBI K 00MIEMY YPOBHIO KHCIOTHOCTH.

- CenmMeHTalMd B TMOTOKe cOpoca BOABI C KOAryJasSHTaMH WU
(hrokynIHTAMHI

- [oBTopHas MynbTHYHKINOHATRHAST 00pabOTKa MOTOKA BOJB U3 BAHHBI
CeIMMEHTAIINN C KOATYSTHTOM MJIH (IOKYJISHTOM IO CIexyromeil (UHaIbHON
cXeMe: KOPPEKTHPOBKH YPOBHS KHCIOTHOCTH, ME3WH(EKINH, BO3BPAIICHUIO BCETO
00paboTaHHOTO MMOTOKA BOBI K OOIIEMY YPOBHIO KHCIIOTHOCTH.

- OuHUITHAS CeTUMEHTAIUS BCEH BOJBI, 00pa0OTaHHOW BO BTOPOM
INEKTPOXHUMHUUECKOM PEaKTOpE:

- O0paboTKa B KOJIOHHAsI HOHHON OOMEHHOU 00pa0OTKH, BKITFOUAs CEKIIUU
C HATypaJIbHBIM TPAaHYJIMPOBAHHBIM IICOJIMTOM BMECTO HMOHHOW OOMEHHOI
CUHTCTHYCCKON CMOJIBL.

- O0paboTKa B aBTOMAaTU3UPOBAHHBIX CAMOOYHINAIOIINXC MEXaHUICCKUX
(bmIpTpax Wi MeMOpPaHHBIX (QHIbTPaX.

- OuHanpHas a’panysi NP I[OMOINM adPOAMHAMHYCCKOW BHUXPEBOI
TeHepaIny TIEHBI C PACTBOPEHUEM KHCIOPOIa 10 YPOBH ITOTHON CaTypallyH.

Ha nuarpamme nokasaHsl:

| — BXOo/HAs BaHHA CEMMEHTAIINH C(POPMUPOBABIIETOCS OCa/IKa ¢ (QYHKITHSIMA
ynameHuss  cOPMHPOBABIIETOCS  OCagka W HampaBIeHHEM  BOABI  0Oe3
c(hOopMHIPOBABIIETOCS O0CATKa Ha CIICAYIONIYIO CTaJNI0 00paboTKH

2 — CeKuus CeTMMEHTAIN! B BaHHE |

3 — cekuus KOHIICHTPANHU BOIBI 0e3 c(hOpMIPOBABIIETOCS 0CaIKa B BaHHE |

4 — Hacoc IS TIepeKadMBaHHs BOJBI 0e3 C(HOPMHUPOBABIIETOCS OCaaKa Ha
MOCTICTYTOIIHE CTaTul 00paboTKH



5 — cucreMa yaueHus BOAbI ¢ ChOPMHUPOBABIIMMCS OCATKOM

6 — a’poIMHAMUYECKHI BUXPEBOU IT'eHEPaTOP MEHbI

7 — xommpeccop, padOTAIOMMUI C TpeMsl a’dpOJMHAMHYECKUMH BUXPEBBIMHU
reHepaTopaMH TEeHBI

8 — KOJIOHHA JUIs BHXPEBOTO BCIICHMBAHHS BOABI 0e3 c(OpMHUPOBABLIETOCH
ocasika

9 — KOJIOHHa, B KOTOPYIO cOpachlBaeTCsl IIeHa M3 BEPXHEH YacTH KOJIOHHBI 8,
IpefHa3HAYEeHHOH JUIl BHUXPEBOTO a’pOJMHAMHUYECKOTO BCIIEHHBAHUS BOJBI 0e€3
c(OpPMHUPOBABILETOCS OCaIKa

10 — KOJIOHHA JUIST BUXPEBOTO BCHEHUBAHUS M (POPMHUPOBAHHS HEOOXOANMOTO
YPOBHSI a’paliiil U HachIIIeHUs: 00padaThIBaeéMO BOJIBI PACTBOPEHHBIM 10 YPOBHS
MIOJTHOM caTypaIiy KUCIOPOI0M

11 — cinuB 3arps3HEHUI M3 KOJIOHHBI 9, B KOTOpYIO cOpachiBaeTcs INEHa U3
BEPXHEH 4acTH KOJIOHHBI 8, MpeIHa3HAYEeHHOH Ul BUXPEBOTO a’3pOJANHAMHYECKOTO
BCIIGHMBAHUS BOJIbI 0€3 ChOPMHUPOBABILIETOCS OCaIKa

12- npoMeKyTOUHBIH a3pOIMHAMUYECKHI BUXPEBOW reHepaTop NEHbI

13 — Hacoc Juis IojayMl Ha IICKTPOXMMHUYECKHE SYCHKH IEepPBOrO MO XOIY
JBIDKCHUS KUAKOCTH IICKTPOXUMHUYECKOTO peakTopa BOABI Hocie e¢ 00paboTKH B
kosoHHe 10 ¢ MakCHUManbHBIM COJAEP’KaHHEM BO3AyXa U PACTBOPEHHOrO IO YPOBHS
MIOJTHOM CcaTypaIiy KUCIOPOIOM

14 — marucTpanb ClIMBa OQUYUIIEHHOH BOABI MOCHE CEJUMEHTAllUU Mocie
KOMIUIEKCHOM 00pabOTKM B HEPBOM IO XOAY JKHIKOCTH 3JIEKTPOXHMMHYECKOM
peakTope

15 — cnuB 3arps3HEHWH W3 BaHHBI CEIMMCEHTAIMH, YCTAHOBIECHHOH IIOCIE
JNEKTPOXMMHUYECKOTO PEaKTopa

16 — BBOX BOABI B DICKTPOXUMHUECKHE SUCHKH 3IEKTPOXUMUYECKOTO
peakTopa Iocie a’paliy U pacTBOPEHUs KHCIOPOAA 0 YPOBHS MTOJTHOM caTypaluu

17 — KOpIyC 3IEKTPOXMMHUYECKOTO PEaKTOpa

18 — cimB  BOABI M3  MEKDICKTPOAHOTO  IPOCTPAHCTBA  SUYEEK
NEKTPOXUMHUYECKOTO PEaKTOpa MOCIIe MOTHOTO IUKIa 00paboTKN

19 — KoMIIIIeKCHast BaHHA CEANMEHTALUH

20 — BBIXOA M3 KoMmIpeccopa 7 Ha BXOA B (UHUIIHYIO CHCTEMY
a’pPOAMHAMUYECKOT0 BUXPEBOT'O T'eHepaTopa MeHbI

21 - MynbTUQYHKIMOHANBHBIH  DICKTPOXUMHUCCKHH  peakTop Ui
KOMIUIEKCHOM (prHHMIIHONW 00paboTKM BOJBI MO MYJIBTH()YHKIMOHAIBHOH cXeme,
KOPPEKTHPOBKM  YPOBHSI ~ KHCJIIOTHOCTH, JE3MH(EKINH, BO3BPALICHUS BCErO
00paboTaHHOTO TTOTOKA BOJIBI K 33/IaHHOMY OOIIEMY YPOBHIO KHCIIOTHOCTH



22 — KOMILJICKCHAsl BaHHA CEAUMEHTAIUH

23 — cIMB KUAKOCTH € 3arpsi3HEHUAMHI

24 — pe3epBHBIH CIUB BOJbI U3 CEKIIUU BaHHBI CEAMMEHTALUM ISl OUUILEHHOMI
BOJIBI

25 — Hacoc JuIs MOAa4YM BOJb! N3 (PUHAIBHOM CEKIMM BaHHbBI CEAMMEHTALUK Ha
CErMEHTHI HOHHBIX OOMEHHBIX KOJIOHH

26 — BEpXHHE CEKIMW HOHHBIX OOMEHHBIX KOJOHH, B KOTOPBIX B KauecTBE
MOHHOTO 0OMEHHOTO MaTepuasa MPUMEHEH IpaHyIMPOBAHHBIN IIEOTUT

27 — HWKHHE CEKUUH KOJIOHH HOHHOW OOMEHHOH 00pa0OTKH, B KOTOPBIX
NoMeneHa HOHHast OOMEeHHast cMoJIa

28 — Hacoc Uil TIPOKAYKHM BOJBI IOCIE OYUCTKM B KOJOHHAX HMOHHOU
OOMEHHOI OYMCTKM B aBTOMATH3MPOBAaHHBIC CAMOOYHIIAIONINECS MEXaHHUYECKHE
(UITBTPHI WM MeMOpaHHBIC (HHUITBTPEI

29 — cucreMa aBTOMATHU3MPOBAHHBIX CAMOOYMINAIONIMXCS MEXaHHYECKUX
(UIBTPOB € HACOCOM IS T10JIa4M BOJIBI Mociie (puiibTpanny B KOJOHHY (HHAIBHOMN
a’paniy ¥ pacTBOPEHHs KUCIOPO/A 10 yPOBHS MOJHON caTypalun

30 — cnuB ocajika U3 aBTOMaTH3MPOBAHHBIX CAMOOYHIIIAOIINXCS (PHUIIBTPOB

31 — ¢puHATHHBIA a3pOIMHAMHYCCKIN BUXPEBOU TEHEPATOP TICHBI

32 — xonoHHa JUIA (PUHAIBHOTO /3Tarna a’palid W PacTBOPEHHS B BOJE
KHCJIOPOAA 10 YPOBHS MTOJTHOM caTypaluu

33 — nuHUS OJaYM pereHepUPOBAHHON BOIBI HA PEIUPKYJIISIIHIO

PucyHox 8. Di1eMEeHT KOMIUIEKCHOTO MOJYJISI 110 PEreHEepaIii BOJIBI C TIOATOTOBKOM K
PEeLUPKYJIISIINT



IlaTeHTHO-THLIEH3MOHHAS  CHUTyallusi MO  MpelaraeMbIM
TeXHOJIOTHSIM, YPOBEHb KOHUENTYaJbHOI HOBH3HBI "
OPUTHHAJBLHOCTH NpeAIaraeMbIX TeXHOJOTMYeCKHX MeTOA0B, B TOM
YyHcide M YPOBeHb HECTAHJAPTHOCTH NPeMJIOKEHHBIX KOHCTPYKLMIi,
CHCTEM M MOACUCTEM

I[lo nmpemnmaraembIM  MeTomaM  OOpabOOTKHM  BOXBI, IO  pe3yiabTaTaM
IpeBapUTENbHON MPOPAOOTKH M MATEHTHOTO IOMCKA, OIPEICIICHbI U Pealn30BaHbI
CIIEAYIOIINE TEMBbI JJI MATEHTHBIX alTUIMKALAN:

- KOMIUIEKC MOJyJed g yriayOnéHHoW oOpaOOTKM BOJBI U BOJHBIX
PacTBOPOB U aCCOIMUPOBAHHBII METO €ro UCIOJIb30BaHMUS;

- METOa KOMILIEKCHOM 06pa6OTKI/I BOJbI 1 TCXHOJIOTUYCCKUE MOAYJIHU IJIA
peanu3aluy yKa3aHHOTO METO/a;

. METO/]I IIEKTPOJINTHIECKOT0 U3BJICUECHHSI METAUIOB U3 TIOTOKA BOABI HIIH
BOJIHOTO PAacTBOPA M AIIEKTPOIHBIC TYSHKH JUIS PealIn3alii yKa3aHHOTO METOAA;

- METOJl a’pOAMHAMUYECKOTO BCIICHMBAHHMS BOABI B €€ MOCTOSHHO
JBIDKYIIEMCS TIOTOKE W a3pOAMHAMHYECKHH T€HEepaTop IMEHbI ULl OCYIIECTBICHUS
YKa3aHHOTO METO/a;

- KOMIUIEKCHBIM METOJ] HHTETPATHBHOTO (YMIBTPOBAHUS, CONPSIKEHHOTO C
MOHHOW 0OMEHHOW 00pabOTKOM M OMOSIOTHYECKOH copOInei;

- DJICKTpOJHas sSyerKa JJId DJICKTpOKoOarysiiuu C KOaKCHaJIbHBIMH
AIIEKTPO/IaMU;

- JIEKTPOAHAST  siYeKa JUIsl  DJISKTPOKOAryJAMK € HENpPEepBhIBHO
JABMKYHIUMCA JICHTOYHBIM KaTOAOM;

~ UIEKTPOAHAS  sieWKa JUIsI  KOPPEKTHPOBKM  KUCIOTHOCTH WM
MENOYHOCTH ¢ OJIOKAMH HOJISIPU3YEMBIX PACTBOPUMBIX AJICKTPO/IOB;

. UIEKTPOAHAS  sYeWKa sl  KOPPEKTHPOBKM — KUCIOTHOCTH WM
MIETOYHOCTH ¢ 00BEMHO-TIOPUCTHIMU DJISKTPOIAMU;

- IEKTPOAHAS  seWKa Al KOPPEKTHPOBKM — KHUCIOTHOCTH WM
Hlé.]'[O‘IHOCTI/I C HETIPEPBIBHO JABMKYIIUMUCH JICHTOYHBIMHA DJICKTPOAAMU,

- QNEeKTpPOAHAs s4YeHKa IS SNeKTPOXMMHYECKOH Ae3smH(eKkunu u
SIEKTPOAHbIC SYCHKH IS PeaTn3aluil yKa3aHHOTO METO/1a,;

[To xakmoif MaTeHTHON aNIIMKALMKM ONpPEAEICHbl MPOTOTUIBI U aHAJIOTH U3
quciia n300peTeHnii aBTOpa HACTOSIIEH KHUTH U TpeJjilaraeMbIX HOBBIX METO/IOB.



Ilo pesynpraTam mHpeaBapUTENBbHOrO MATEHTHOIO IOHCKA M CTPYKTYPHOIO
aHaJdM3a  ONpeZelieHa  IIOJIHAs — TATEHTOCIIOCOOHOCTH  BBIMICTICPEUNCICHHBIX
TEXHUYECKUX PEIICHHH.

Komrutekcsl Momyned Uit pereHepanii BOABI W BOJHBIX pacTBOPOB B
pa3sNUYHBIX YCIOBHUAX HMEIOT HEOUEBUAHBIE A CPEJHEro CHelMaIucTa B ITOH
OTpPAaCII TEXHUUYECKHE PEIICHUS.

Komruteke yHH(UIIMPOBAaHHBIX TEXHOJIOTHUECKUX MOJYIIEH [yt 00paboTku 6e3
peareHTOB B Tpolleccax pereHepanyy BOJBI M BOAHBIX PAcTBOPOB MOXKET OBITh
TpaHc()OPMHUPOBAH B COOTBETCTBUM C KOHKPETHBIMH YCIOBHAMH pPabOTHI U B
COOTBETCTBHH C ITapamMeTpamMu 00pabaTbIBaeMO BOJIBI WIIM BOJHBIX PACTBOPOB

Komruteke BKITIOYAET psiji aBTOHOMHBIX TEXHOJIOTHYECKUX YHU(PHIIMPOBAHHBIX
MeXay co0oi 10 KOMIIOHEHTaM, MaTepHhaiaMm, HpuOopaM, NMPUHLIUILY JeHCTBHS,
NPUHLUITY TPUMEHEHHS U OOCIyKMBAaHUS MOJIYJEH, KOTOpBIE MOTYT OBITh
CKOMIIOHOBaHbI MEX/y CO00H B TEXHOJOTMYECKYIO JIMHUIO JUIS PETeHEPAIlnN BOJBI U
BOJIHBIX PacTBOPOB 0€3 IMPUMEHEHUSI XUMHUECKUX PEarcHTOB.

Kongurypamust ¥ coctaB JHMHHHA ONpENeNsIeTcss HCXOAsS W3 KOHKPETHBIX
YCIOBUH TNPUMEHEHHs JIMHUM B Pa3IMYHBIX ) OTPACisAX MPOMBIIUICHHOTO U
CEIIbCKOXO3IHCTBEHHOTO TPOM3BOJACTBA B TOM 4YHCIE M JUIl YKOMIUICKTOBAHUS
CHCTEMBI BOJIOIIOATOTOBKHU BXOJSIIEH B HH(PACTPYKTYPY YMHOTO MOOMIIBHOTO ZI0Ma.

KakoBo monoxenue qeHCTBYIOIUX PETIIaMEHTHPYIOMNX CTAaHIAPTOB U JIPYTHX
HOPMAaTHBHBIX ~JOKYMEHTOB B _paspe3e TpemiaraemMoir texnomormn? Kak
npeaiaraeMas — TEXHOJIOTHS - IIPEeAyCMaTpUBAaeT  OOECHEYEHHE  COOTBETCTBUS
TpeOOBaHUSIM ACHCTBYIONIMM CTaHIapTaM?

[Mpennaraemass TEXHOJNOTHS IIOJHOCTBIO AJaNTHPOBaHa K TpeOOBaHMAM
JEUCTBYIOIINX 3KOJIOTHYECKUX CTaHIApTOB, 3TO B IMEPBYIO OYEpeIb KacaeTcs
KOHEYHBIX KOHICHTpAlMi METaJuloB B 00pabOTaHHOH BOjAE; B OTCYTCTBHHU
TOKCHYHBIX OTXOJIOB; B BO3MOXKHOCTH BO3BpalllaTh OYHIICHHYIO BOIy B
MPOU3BOJICTBO; B BO3MOKHOCTH COKPATHTh KOJINYECTBO COPAChIBAEMBIX CTOKOB.



PucyHok 9. Pe3ynbraT QuibTpamnuu BOIbI

KakoBa Oyner majsi MOJb30BATENs CTOMMOCTb MpEIIaraeMoil TEXHOJIOruu?
CrTpyKkTypa CTOMMOCTH TMpEJIaraéMoil TEXHOJOTHH, KakKhue M3 MNPEII0KEHHBIX
TEXHUYECKUX  PCIICHWH OyayT MPEAIOYTUTCIBHBIMH  JUIS  HOTCHIIMATbHBIX
MmoJjp30Baresei?

CronMocTh U1 TOTPEOMTENS UL MPEUIOKEHHBIX TEXHOJOTHH Oyzmer
6a3MpoBaTHCSA HA TOW MOJENN peaan3aliyd ¥ MapKeTHHTa, KOTOPBIE OyIyT BEIOpaHBI
moTpeduTeNeM M3 KOJUYECTBA IMPEUIOKCHHBIX eMy Mojeineii. ITo ciokuBimemMycs
MHEHHUIO MOJYJIBbHBIN MPUHIHUI [TOCTPOCHHS TO3BOJISIET MPEIOKHUTH MOTPEOUTEIIO
THOKHE YCJIOBHUS OIUIATBI B COOTBETCTBHH C CHUTyallUei, MMECIOIICH MECTO B MOMCHT
MPEAI0KEHHSI.



XapakTep CTOMMOCTH U CTPYKTypa LEHBl Ha MOAYJIU OCHOBBIBAIOTCS Ha
cIleIylomux 6a30BbIX MOMEHTAX:

. MpU  MOJYJIBHOH CTPYKType W3JENUS CEPUHHOCTh MPOU3BOJICTBA
BO3pacTacrT;

- MOJyJIbHasE CTPYKTYpa MO3BOJISIET MPOU3BOIUTE MOAYIH B Pa3IHIHBIX
CTpaHaXx C Pa3IMYHBIM YPOBHEM TEXHHUECKOH KyJIbTYpBI;

- MOJyJbHasl CTPYKTypa MO3BOJIAET BIHCATh MOJYIU B TEXHOJOTHUYECKHE
KOMIUICKCHl C Pa3JIMYHbIM YPOBHEM HHTETPAlMd W  Pa3IMYHBIM  yPOBHEM
TEXHUYECKOTO COBEPIICHCTBA;

- OpU  MOJYJIBHOW CTPYKType 3arparhl Ha (QYHIAMEHTBl M Jpyrue
KOMMYHHKAIIUY 3HAUUTEIbHO COKpAIaloTCs;

- MOJyJdbHas CTPYKTypa [O3BOJIIET MOJYYUTb BBICOKHH ypOBEHBb
YHUQUKALUK KOHCTPYKTHBHBIX M TEXHOJOTHYECKHX PEIICHUH, YTO IIOBBIIIAET
Ka4yecTBO M3TOTOBJICHHS M MOHTa)ka, a TAKXKE PAcXOJbl Ha MPON3BOJICTBO 3aMaCHBIX

JacTeH.



CIIMCOK UCITOJIb30BAHHOM JIUTEPATYPBI, HIATEHTHASA
N JIMIEH3UOHHAS UHOOPMALIUA

NPUJIOKEHHUE 1

Thursday, December 11, 2014

Technical report — water aeration

In order to test TEI's FAD for low saturated water aeration, a test setup was done.
The test setup has taken place in the maintenance yard of Dor chemicals. The setup included the

following:
. Water tank of 1000 litter, filled with about 500L
. Circulation pump — water pressure up to 5 bars.
. 2 FAD devices
. Compressed air — about 7-8 bars

The setup configuration is as following

Air line

S Airbwater
Air lipe T
A4 >
Wt Air
ater spray
tank

Compressed
air

The water was filled up from a di-aerator, which extracts O2 from water going into boilers. The
water temperature was about 80C, and was cooled down to 40C before measurement. The measurement
before water irrigation was 40% saturation, which means O2 lean water. The system has been activated, and
another measurement was taken after about 10-15 minutes. The saturation level was 96%.

Another measurement was taken after about 3 hours. The saturation level was the same as before

(96%).

IIPUJIOXKEHME 2
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United States Patent Application 20200040556
Kind Code Al
DUENAS LADRON DE GUEVARA;

Eduardo February 6, 2020

SYSTEM FOR DOMOTIC CONTROL OF A PLUMBING INSTALLATION AND
METHOD OF OPERATION TO INCREASE THE WATER EFFICIENCY OF THE
SAME

Abstract

The present invention relates to a water control system for the cold and

hot water plumbing installations, for consumption or heating and gray water in a

home, premises or building which increases water and/or energy efficiency of the
installation by means of a method of operation which reduces the water consumption or
energy used in its consumption and treatment: detecting and controlling water leaks,
avoiding consumption of cold water which is produced while waiting for hot water to
come out, reducing the energy required for consuming hot water, reducing consumption
of water when it is used for the toilet together with a-soap, foam or similar, measuring
and controlling the proliferation of Legionella bacteria and other microorganisms,
cleaning pipes and in general monitoring the control variables of a plumbing installation
and its visualization and interaction by a user or a smart and autonomous IT system.
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United States Patent Application 20190107293
Kind Code Al
Braier; Aharon April 11, 2019

WATER HEATING SYSTEM WITH SMART BOILER AND METHOD THEREOF

Abstract

A system and method for providing hot water to a point of use such as a shower. Waste
warm water from said point of use passes through a heat exchanger, where it initially
warms incoming mains water, typically to about 34.degree. C. The initially

warmed water is heated to its final temperature, typically about 42.degree. C., in

a smart boiler. The smart boiler, which typically has a volume of about 40 liters,
comprises two chambers with a flexible barrier therebetween. Each chamber is
separately heated as needed. Hot water is drawn from one of the two chambers;
simultaneously, the other chamber fills with initially warmed water and is heated to its
final temperature. When the volume of water in the chamber from which water is being
drawn reaches a minimum, the system begins to fill that chamber and to

draw water from the other one.

[puiaoxenue 2 - 3

United States Patent Application 20180345762
Kind Code Al
Bauer; Bernd; et al. December 6, 2018

SMART MULTI-MODAL VEHICULAR AIR FILTERING SYSTEM AND
ASSOCIATED METHODS

Abstract

A smart multi-modal vehicular air filtration management system including a first filter
element and a second filter element disposed in a fresh air housing, wherein the fresh air
housing has an inlet and an outlet. Additionally, a third filter element is provided which
is disposed in a cabin housing, the cabin housing having one or more inlet. A fluid
channel arranged between the fresh air and cabin housing. Finally, a diverter is included
which is disposed near an outlet of the fresh air housing, wherein the diverter is
configured to cause air to flow through the fresh air housing selectively through one or
both of the first filter element and the second filter element.
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United States Patent Application 20180180303
Kind Code Al
Kellicker; Robert; et al. June 28, 2018

EXTERNAL CONTROL FOR HOT WATER RECIRCULATION PUMP

Abstract

An external control unit to be connected between a power source and an electrically
driven pump to act as a smart switch to convert a "dumb" pump into a smart pump. The
control system of this invention comprises a microcontroller-operated switch, located
between the power source and the pump, or other fluid flow control device to be
operated by electricity, and which can be programmed to record usage data of; e.g.,

hot water, by the household; it sets up the operating times in accordance with such
usage. A temperature sensor is connected to the microcontroller to sense a temperature
change, in a hot water system is turned on, by measuring an increase in temperature to
indicate flow through the hot water pipe, and to record such data. This will determine, in
the context of a hot water system, when the pump should be activated to bring up

hot water.

Hpuiaoxenue 2 — S

United States Patent Application 20170353777
Kind Code Al
MACH; Tomasz Henryk; et al. December 7, 2017

APPARATUS AND METHOD FOR TRANSMITTING AND RECEIVING
ENVIRONMENTAL INFORMATION IN WIRELESS COMMUNICATION SYSTEM

Abstract

The present disclosure relates to a sensor network, machine type communication (MTC),
machine-to-machine (M2M) communication, and technology for internet of things (IoT).
The present disclosure may be applied to intelligent services based on the above
technologies, such as smart home, smart building, smart city, smart car, connected car,
health care, digital education, smart retail, security and safety services. A transmitting
apparatus according to an embodiment of the present disclosure is provided. The
transmitting apparatus includes a transmitter, and a processor configured to acquire at
least one of information related to air pollution and information related to a noise
through a sensor included in the transmitting apparatus or an external sensor, and to
control the transmitter to transmit the at least one of the information related to the air
pollution and the information related to the noise.
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United States Patent Application 20220218137
Kind Code Al
Iverson; Coleman; et al. July 14, 2022

SMART CONTAINER WITH INTERACTIVE, COLORED LIGHTS

Abstract

A smart container that includes a bottle or other container, a load cell, an accelerometer,
a processor, and a colored light source. The container may be a liquid container, a pill
container, or a food container. The colored light source may include one or more light-
emitting diodes (LEDs) which can be programed to emit unique illumination patterns.
The container may also include a speaker or motor to emit audio and vibrational
notifications. The container provides a method of tracking consumption by a user of a
substance held in a container.

Mpunoxenne 2 — 7

United States Patent Application 20220176294
Kind Code Al
Garofalo; Aaron; et al. June 9, 2022

SMART FILTER ELEMENTS AND SYSTEMS

Abstract

A system is provided for monitoring the condition of a filter incorporated into a vehicle
or other apparatus in order to identify when the filter should be cleaned or replaced is
provided. This system generally comprises a receiving device and a smart filter element.
The smart filter element a filter media having a first side and a second side; a frame
comprising a plurality of walls that surrounds at least a portion of the screen; and a
sensor configured to gauge pressure and to communicate wirelessly with the receiving
device. The sensor being located approximate to the second side of the filter media.
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United States Patent Application 20220169401
Kind Code Al
Di Cosola; Michele June 2, 2022

SMART CITY SMART DRONE UASS/UAV/VTOL SMART MAILBOX LANDING
PAD

Abstract
A system and method for providing smart drone mailbox landing pads and charging
stations is a component of a drone unmanned system service network. The drone
unmanned system service network communicatively connects the smart drone mailbox
landing pad and charging station, one or more autonomous drones, and one or more
drone service function devices to provide autonomous drone package delivery over a
communications network. The smart drone mailbox landing pad and charging station
includes a processing node having a processor, memory, a storage device, and a network
connection to one or more communications networks, a drone landing pad, an induced
charging pad configured to recharge a battery within one of the one or more drones, one
or more external webcams, weather equipment, and a package receiving container for
accepting a delivered package, while using blockehain harvesting, mining, logging and
recording, for the entire process where and as needed.

Ipunoxenne 2 — 9

United States Patent Application 20220135325
Kind Code Al
Sharma; Radhika; et al. May 5, 2022

INTERNET OF THINGS-BASED SMART STORAGE UNITS

Abstract

Embodiments relate to a system, computer program product, and method

for smart storage units using Internet of things (IoT) technology, and, more specifically,
for substantially end-to-end autonomous management of consumable commodities. The
system includes a robot including one or more external lighting devices and a storage
unit comprising a cap and a container portion, the cap is coupled to the container portion
and is communicatively coupled to the robot. The cap includes one or more external
energy collection devices configured to receive light energy from the one or more
external lighting devices. The cap also includes a first processing device electrically
coupled to the one or more external energy collection devices. The first processing
device is configured to collect data associated with an inventory of the contents of the
container portion and transmit the inventory data to the robot.
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United States Patent Application 20220093347
Kind Code Al
Fadell; Anthony M.; et al. March 24, 2022

SMART WALL SWITCH CONTROLLER

Abstract

This patent specification relates to various smart-home systems. Such a system may
include a battery-powered smart home device that communicates using a first wireless
protocol characterized by relatively low power usage and relatively low data rates. Such
a system may further include a smart wall outlet device. The smart wall outlet device
may include wireless communication circuitry comprising a first wireless interface and a
second wireless interface. The first wireless interface may be configured to communicate
with the battery-powered smart home device using the first wireless protocol. The
second wireless interface may be configured to serve as a communication bridge
between the battery-powered smart home device and a wireless network that uses a
second communication protocol characterized by relatively higher power usage and
relatively higher data rates.

Hpuaoxenne 2 — 11

United States Patent Application 20220022718
Kind Code Al
WU; Yihao; et al. January 27, 2022

CLEANING CONTROL METHOD AND APPARATUS, CLEANING ROBOT AND
STORAGE MEDIUM

Abstract

Disclosed are a cleaning control method, a cleaning control apparatus, a cleaning robot
and a storage medium, which are related to the technical field of smart devices.
According to the cleaning control method provided by the embodiments of this
disclosure, the cleaning robot acquires a map of a space to be cleaned as a first space
map, divides the space to be cleaned into at least one cleaning area based on the first
space map, sets a cleaning sequence for the at least one cleaning area, and

performs cleaning operations on the at least one cleaning area of the space to be cleaned
in sequence according to the cleaning sequence in unit of a cleaning area.
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United States Patent Application 20220004672
Kind Code Al
Santarone; Michael S.; et al. January 6, 2022

APPARATUS FOR DISPLAYING INFORMATION ABOUT AN ITEM OF
EQUIPMENT IN A DIRECTION OF INTEREST

Abstract

Methods and apparatus for determining information about an item of equipment in a
direction of interest based upon coordinates derived from wireless communication
between wireless transceivers. A smart device assembly is operative to communicate via
multiple antennas with a reference point transceiver. A set of coordinates is generated
indicating a relative position and/or angle of the wireless transceiver in relation to the
reference position transceiver. A query may be made based upon the relative position
and angle of the wireless transceiver in relation to the reference position transceiver. A
response to the query may include a human readable interface indicating one or more of:
direction of travel, a virtual image based upon location-and location and direction, and
annotative and pictorial information.

Hpuiaoxenne 2 — 13

United States Patent Application 20210407229
Kind Code Al
SCHOENFELDER; Luke A.; et al. December 30, 2021

SMART BUILDING INTEGRATION AND DEVICE HUB

Abstract

Embodiments are generally directed to systems, devices, methods, and techniques to
control devices via a mobile device platform in a smart building system. Embodiments
further include techniques to determine a device of the smart building system and an
action to perform by the device. The techniques include establishing, a connection with
a smart lock of the smart system, and communicating a request to perform the action to
the smart lock of the smart system.
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United States Patent Application 20210376928
Kind Code Al
McLaurin; Melvin; et al. December 2, 2021

INTELLIGENT VISIBLE LIGHT WITH A GALLIUM AND NITROGEN
CONTAINING LASER SOURCE

Abstract

A smart light source configured for visible light communication. The light source
includes a controller comprising a modem configured to receive a data signal and
generate a driving current and a modulation signal based on the data signal.
Additionally, the light source includes a light emitter configured as a pump-light device
to receive the driving current for producing a directional electromagnetic radiation with
a first peak wavelength in the ultra-violet or blue wavelength regime modulated to carry
the data signal using the modulation signal. Further, the light source includes a pathway
configured to direct the directional electromagnetic radiation and a wavelength converter
optically coupled to the pathway to receive the directional electromagnetic radiation and
to output a white-color spectrum. Furthermore, the light source includes a beam shaper
configured to direct the white-color spectrum for'illuminating a target of interest and
transmitting the data signal.
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United States Patent Application 20210309539
Kind Code Al
BUDAMPATI; Ramakrishna; et al. October 7, 2021

SYSTEMS AND METHODS FOR OPTIMIZATION OF
CONNECTED WATER DEVICES

Abstract

Systems and methods related to communication with and control of network-

enabled water devices and sensors of various water systems are disclosed.

Such water systems may include water filtration systems, water reclamation systems,
sump pump systems, pool or spa systems, water softening systems, and plumbing
systems. Such water devices may include chemical controllers, smart valves, pool
pumps, sump pumps, water softeners, residential appliances, and manifolds. Such sensor
devices may include flow meters, splash detectors, motion sensors, moisture sensors,
humidity sensors, chemical sensors, water level sensors, pressure sensors, and cameras.
Data received from network-enabled water devices and sensors may be processed at a
remote server or a local controller, which may cause corresponding alerts or
maintenance requests to be sent to one or more-user devices or service providers or may
automatically control one or more of the water devices and sensors based on analysis of
the data.
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United States Patent Application 20210376658
Kind Code Al
Marino; Angela Nicole December 2, 2021

MODULAR FASHION ACCESSORIES WITH INTEGRATED ELECTRONIC
FUNCTIONALITY

Abstract

The present invention is designed to allow for complete customization of a flexible item,
e.g. a modular handbag system. The invention can therefore be outfitted for multi-uses,
such as a personal handbag, diaper bag, backpack, insulated cooler, storage tote, satchel,
laptop and work bag, or a gym bag among other uses, with handles or shoulder strap or
other carrying options as applicable. Said bag system may comprise one or more outer
bag shells which allow for straps and/or handles and/or modular attachments to be
attached to it. An outer bag shell may house a modular inner bag outfitted with a series
of fastener systems to allow for complete interior customization. Furthermore, the
present invention describes a fully functional smart flexible item, e.g. smart bag that
espouses a system for delivering power from a battery located in an outer bag shell,
and/or in an inner bag, and/or in a modular attachment (e.g. pockets) to an outer bag
shell, and/or an inner bag, and/or one or more modular attachments featuring
technological components. Finally, the power delivery system can be applied to a variety
of soft goods, most notably: clothing, outdoor gear, home furnishing covers, and
personal accessories.
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United States Patent Application 20210247426
Kind Code Al
LIU; Lifeng; et al. August 12, 2021

RESOURCE MANAGEMENT AND CONTROL METHOD AND SYSTEM

Abstract

The present disclosure relates to methods and systems for managing and controlling
resources. A system for managing and controlling resources may comprise a storage
device configured to store a set of instructions, one or more processors configured to
communicate with the storage device. When executing the set of instructions, the one or
more processors may be configured to cause the system to collect resource usage data
through one or more meters, process the resource usage data based on a preset algorithm
to determine resource usage state, and control at least the one or more meters and/or one
or more smart devices to perform specified operations based on the resource usage state.
The present disclosure provides methods and systems for managing and controlling
resources based on meters or smart devices controlled by the network.

Ipuaoxenue 2 — 18

United States Patent Application 20210188541
Kind Code Al
Kurani; Hemal B.; et al. June 24, 2021

SMART WASTE BIN SENSOR DEVICE AND METHODS FOR WASTE
MANAGEMENT SYSTEM

Abstract

A waste management system comprises a waste bin storing waste, wherein the waste bin
comprises a smart waste bin sensor device installed on the waste bin of a waste bin
owner. The smart waste bin sensor device comprises a set of sensors that sends and
receives signals through a wireless network to a cloud server. The set of sensors
implements, operates, detects, measures, and monitors environmental conditions inside
or outside the waste bin. A waste and litter sensor detects, measures, and monitors a
waste type, a waste volume, a litter type, a litter level, a biohazardous waste type, and a
biohazardous waste level. A pathogen biosensor detects, measures, and monitors a
pathogen type and a biosafety level. The pathogen biosensor comprises a sterilizer to kill
pathogens. A waste bin mobile application and a waste collection facility application
functionality enable a user to monitor waste in the waste bin.
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United States Patent Application 20210174619
Kind Code Al
LIU; Huasheng; et al. June 10, 2021

METHODS AND SYSTEMS FOR CONTROLLING AN INTELLIGENT DEVICE

Abstract

The present disclosure relates to a method and system for controlling a smart device.
The method may include obtaining correlating information of the smart device. The
correlating information may include at least one of smart device information or a
communication status of the smart device. The method may include determining
indication information of the smart device by processing the correlating information of
the smart device according to a preset algorithm. The method may include performing
designated operations related to the smart device based at least in part on the indication
information.
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United States Patent Application 20210088450
Kind Code Al
Clark; James E. March 25, 2021

AQUATIC ENVIRONMENT MONITORING AND DOSING SYSTEMS AND
APPARATUSES, AND METHODS AND SOFTWARE RELATING THERETO

Abstract

Multi-parameter water analysis system with a water parameter sensing device
configured to wirelessly provide detector data and a smart phone displayable indicator
of water analysis test results that are calculated by an analysis application that is
updateable via a cloud-based data resource to account for a manufacturing change in
indicator chemistry and/or an improvement in test result display. The water parameter
sensing device includes an optical sensing apparatus configured to detect light from each
of a plurality of indicators for different parameters when the indicator and a chemical
parameter are exposed to each other, a processor to process information of the detected
light, and wireless communication circuitry for communicating detector data based on
the information about the detected light to a remote device. Social networking

of water quality data allows sharing to other users.
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United States Patent Application 20210034796
Kind Code Al
Santarone; Michael S.; et al. February 4, 2021

METHODS FOR GENERATING A USER INTERFACE BASED UPON
ORIENTATION OF A SMART DEVICE

Abstract

Methods and apparatus for determining a generating a user interface based upon a
location and an orientation of a smart device supported by an Agent in a structure. The
interface may include "as built features® of the structure. A location of the Agent may be
determined via wireless communications and a direction of interest based upon a
directional sensor.
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United States Patent Application 20210014075
Kind Code Al
WU; Sung-Han; et al. January 14, 2021

SMART HOME CONTROL SYSTEM

Abstract

There is provided a smart home control system including a host, at least one sensor, a
plurality of controlled devices and an informing device. The host identifies entering and
leaving of family members according to detection results of the at least one sensor, and
controls on/off of the controlled devices or informs a specific family member by the
informing device to execute agenda according to a member ID of a family member who
is identified to enter or leave the house. When identifying that one agendum is unable or
forgotten to be executed by the specific family member, the host further rearranges the
agendum.



MNPUIOKEHHUE 3
TEXHOJIOI'MU C IPUMEHEHUEM I'EHEPATOPOB INIEHBI

FOAM GENERATOR OR AGITATOR

I Introduction

Foam Generator (or Agitator) is the solution to many industrial problems and
therefore has a large variety of applications. The device produces rushing fluid that
emerges at a high velocity and possesses a high kinetic energy. This creates a highly
turbulent and powerful bubbling action in the medium where the device is
submerged. The Foam Generator (or Agitator) functions aerodynamically or hydro-
dynamically, depending whether a compressed gas or a pressurized liquid is utilized
as the active fluid.

The modular and mobile construction of the device allows it to be totally
flexible and customizable to any relevant industrial application. It consists of a series
of Foam Generators (or Agitator) that are arranged specifically, depending on the size
and shape of the object being acted on. The shape-and size of the Foam Generators
(or Agitator) are also variable to fit the shape and size of the operative surface. The
tubing on which the Foam Generators are mounted can be rigid or flexible, and can
have many configurations, which makes the device applicable in tight spaces such as
pipes and narrow tubes.

Fast-propelled fluids have many industrial applications in cleaning, rinsing and
mixing processes. When used for rinsing or cleaning, the device can be used on a
local area or manipulated over a large area, as the application requires. Since it is
light and maneuverable, it can be manipulated manually or automatically to bring it
to the local operative surface or specific object. As an alternative, when the operative
surface is extensive, a larger assembly consisting of many Foam Generators (or
Agitator) can be assembled to operate simultaneously over the broad surface of the
object.

The active power is greatest at the heads of the device; being applied locally at
locations needed most. As a result, much less active fluid is utilized, reducing energy
and time consumption. Another advantage of the device is that the vigorous bubbling
causes the level of the water medium to rise, requiring less of it to submerge the
object. When combined with original Equipment for Water Treatment, the Foam
Generator (or Agitator) can be used as a more effective cleaner that shoots out low
pH water exhibiting disinfecting and cleansing properties. Furthermore, this type of
highly turbulent acidic water has been shown to effectively remove mineral deposits
on submerged surfaces.



When used as a mixing apparatus, the device’s bubbling action behaves as a
highly efficient stirring agent. As such, it can be introduced to industrial wastewater
containing various contaminants. The bubbling action that is produced, “activates”
the water, thereby facilitating sedimentation and the filtration processes that are to
follow. In addition, activated water provides a better environment for chemical
reactions to take place. This can have many applications in laboratories,
pharmaceuticals, cosmetics, and many other industries.

Taking into account its flexibility, maneuverability, and applicability, it
becomes evident that Foam Generator (or Agitator) can serve as an extremely useful
tool in today’s diverse industrial market.

II.  Advantages of Foam Generator

* Efficient performance

The turbulent power of the Foam Generator (or Agitator) is not scattered over
the entire volume of an immersion tank, rather its full thrust is exerted locally where
it is needed most. As a result, much less active fluid is utilized, and less energy and
time are consumed.

* Complete control

Since the active power of the Foam Generator (or Agitator) is focused, one can
control how much and where to apply it. It can be applied more intensively on
densely affected zones or evenly over the entire operative surface. The Foam
Generator (or Agitator) also comes with a flow control valve that can be regulated
manually or automatically. For example, in an automated system, the Foam
Generator (or Agitator) can be mounted onto a robotic immersion arm and can be
activated via a valve only while the object is submerged.

* Modular design allows for easy customization

The Foam Generator (or Agitator) System is comprised of multiple Foam
Generating (or Agitator) heads mounted onto tubing. Both the Foam Generator (or
Agitator) heads and the tubing can be arranged in an unlimited number of
configurations, each according to the size and shape of the operative surface. The
Foam Generator (or Agitator) can thus be used in hard to reach places or tight spaces
such as pipes and narrow tubes. The shape and size of the Foam Generator (or
Agitator) heads are also variable to suit the physical parameters of the application. In
addition, if process requirements change, the existing configuration can be adjusted
accordingly to accommodate those changes.

. Easy assembly and installation

All of the tubing as well as the Foam Generator’s (or Agitator) heads are
assembled via threaded joints that simply screw into each other. The Foam



Generator’s (or Agitator) Assembly is provided with a flexible hose that is equipped
with a standard hose fitting for easy connection to a source of compressed air.

* Interchangeable parts

All of the components are interchangeable and can be easily replaced even by
non-technical operators, without the need for special tools or equipment. This gives
the client an option to minimize down time by keeping a stock of replacement parts
and servicing the Foam Generator’s (or Agitator) System by himself.

. Corrosion and extreme temperature resistant

All of the components including the tubing and the Foam Generator’s (or
Agitator) heads are made of durable non-corrosive materials such as polypropylene
and PVC (in food industry from Stainless steel or Titanium). These materials are
resistant to reactive chemicals and temperature extremes, enabling to operate with
virtually any active fluid and in any application. This translates into longer-lasting,
more reliable performance.

* Can be integrated into existing processes

Foam Generator’s (or Agitator) System can be connected into any functioning
system with only minor modifications. No redesign or reconfiguration of the existing
treatment process or its components is necessary. In many instances, the Foam
Generator (or Agitator) can be used in addition to the existing system to supplement
and enhance fit.

The following figures show 'to scale the various types and designs of
aerodynamic foam generators or activators. Foam generators are also available in
combination with accumulators and linear activators operating on the Bernoulli
principle.
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The following figures show to scale the various types and designs of
aerodynamic foam generators or activators. Foam generators are also available in
combination with accumulators and linear activators operating on the Bernoulli
principle.

The following figures show to scale the various types and designs of
acrodynamic foam generators or activators. Foam generators are also available in
combination with accumulators and linear activators operating on the Bernoulli
principle.







The following figures show to scale the various types and designs of
aerodynamic foam generators or activators. Foam generators are also available in
combination with accumulators and linear activators operating on the Bernoulli
principle.

The following figures show the results of the efficient operation of foam
generators in the water treatment systems of large automated factories for the
production of dairy products and milk processing. Foam formation occurs within 20 -
25 seconds in a directed flow or in a closed volume of the pipeline
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The following figures show the results of the efficient operation of foam
generators in the water treatment systems of large automated factories for the
production of dairy products and milk processing. Foam formation occurs within 20 -
25 seconds in a directed flow or in a closed volume of the pipeline

The photo shows how, with the help of foam generator, foam is created in the
wastewater of the Strauss dairy plant, which rises up and lifts with it all insoluble
particles, creating a layer of dense foam from them, in which fat particles are at the
top (yellow) and dirt and other contaminants (black) are found at the bottom of the
foam layer.



The sample was placed in a 1 gallon jar and this foam layer was formed in 1
minute.

According to our calculations, it takes 10 minutes for the complete purification
of wastewater from undissolved particles.

After that, the foam is separated and disposed of, and the remaining liquid
with the impurities dissolved in it is sent for further electrochemical treatment.
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