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Kpartkoe onucanue cucremMbl

Cucrema 11t 00pabOTKH, OYUCTKU, PETCHEPALMU U PELUPKYIISALMU BOJBI B APKE
MOOWJIBHBIX JIOMOB SIBJISICTCS IIPEAENBHO CIIOXKHBIM TEXHOJIOTHYECKHM MEXAaHH3MOM,
MPE/IPACIIONIOKECHHBIM K IPOIECCaM YIPaBICHHUS M KOHTPOJS Ha 0aze KOMOMHAIMN
CETEBBIMH 3JIEMCHTAMU HCKYCCTBEHHOTO HHTEIUIEKTa M HMCKYCCTBEHHBIX HEHPOHHBIX
ceTei.

Ta ke 1Mo IMPHUHIUIAM OCTPOCHUS U IKCILUTyaTallil CHCTeMa ISl PELICHHS BCEX
BO3SMOXKHBIX BapMaHTOB OSKCIUTyaTaI[MM, YIPABICHUS ¥ KOHTPOIS MPOIECCOB
BOJIOMOATOTOBKH B HH(PPACTPYKTYpPEe YMHOTO MOOMIIBHOTO IOMa J0JDKHA UMETh ropa3/io
GOJBIITYI0 3KCILTYyaTAHOHHYIO THOKOCTB.

Mecsiunas npousBoauTesbHOCTh cucTeMbl — 100 000 rammoHOB BOJBI, 4YTO
COOTBETCTBYET:

100 000: 260 = 385 KyOU9YECKHX METPOB BOIBI B MECSII.

JHeBHas MPOU3BOUTEIILHOCTh CUCTEMBI — 12.8 KyOMYeCKHX METPOB.

TpeOyemass dYacoBas MpPOW3BOTUTENBEHOCT CHCTEMBI C YYETOM pPE3epBHBIX
MOIIHOCTEH — 2 KyOMYeCKHX METPOB B Yac.

Cucrema J1I0JKHA UMETh CIIETYFOIINI
o ; s e
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Pucynoxk 1. Baemnuii Bus cucteMst
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CucreMa I0JDKHA BKITIOYATh CIEAYIONINE BHIBI 00paOOTKH BOJIBI:

° Banny BXOZHOH ceiMMEHTAIMM ¢ CUCTEMON a3pOAMHAMUYECKON a’paliui U
pPacTBOpPEHMs KUCIOPOJa B BOJIE

° CucremMy aBTOMaTH4YE€CKOW MEXaHUYECKOH (PHIbTPAIMU ¢ aBTOMAaTUYECKOM
OUYUCTKOH (PUIABTPYIOMIMUX DIEMEHTOB

° ONeKTPOXUMHYECKAE PEakTopel (2) JaId KOPPEKTHPOBKH  YPOBHS
KUCIIOTHOCTH BOJBI, JE3MH(CKIIMA BOABI W IOATOTOBKM BOJABI K KOAUYILILHU C
MOCIIeAYIOUIeH ceuMeHTauei

° CucreMa 17151 celUMEHTAlMK BOJBL C T€HEpaTOpaMU NEHbI

° Kosonns! (2) nonHoit 06MeHHOI 00pabOTKH C ABYMsI pabOUYUMU CEKLMAMU
B KaXJIOHW KOJOHHE C HWOHHBIMH OOMEHHBIMH MaTepHajaMd B MPOHUIAEMBIX
ANIACTUYHBIX Karcynax; MIoHHbIe OOMEHHBIE MaTepHallbl — IPaHyJIMPOBAHHBIH [EOTHUT

° Cucrema (GpUHaIBHOW adpaliy C JOBEJICHNEM KOHIICHTPAIINU KHCIOPOa 10
YPOBHSI TOJHOM caTyparuu

Bce oaranmel  00paboTkM  CHaOXeHBI yCTpoiicTBaMHM JUIT  OECKOHTAKTHOI
9JIEKTPOMArHUTHOH PE30HAHCHOM CIEKTPOCKOIUY.

TexHuueckas XapaKTepUCTUKA CUCTEMBL:

° 3aHnMaemMas IIoaib: 3 KBaJpaTHBIX METpa.

° MakcuManbHoe HOTPeOJIEHUE 3IIEKTPOIHEPIHU, € YYETOM KOMIIpEccopa,
WCTOYHUKA MUTAHUS A DJIEKTPOXUMHUYECKHX DPEAaKTOPOB, HACOCOB M (HUILTPOB: 3
KHJIOBATT B 4ac.

o Cucrema paboTacT B aBTOMATHYCCKOM PEKHME M MOXKET YIIPaBIATHCS
JUCTAHIMOHHO.

o Tpyno3aTpaTsl Ha TEXHUYIECKOE 00CTy)KHBaHHE: He Oonee 3 4acoB B MecAIl.

o 3ameHa neonmTa He 6onee 1 paza B MecsIl (KOJIHYECTBO ICOTUTA HA OTHY

3arpy3ky 160 kmiorpamm, cTouMocCTh neosura - $160/ToHHa).

o PerenepupoBaHHasi BOJa MOXKET MHOTOKPAaTHO MCIIOIb30BATHCS  JUIS
OYHCTKU MOOMIIBHBIX TYaJI€TOB.

o BocnonHenne Bozbl, Ha HCTIapeHHE TIPU HCIIOIB30BaHUN U PETCHEPAIlNU HEe
6osee 10% oT HauaIbHOTO 00BEMA.

CTOMMOCTB SKCIUTyaTaIlMH CHCTEMBl OYMCTKH, PETCHEPAllMH U PEUUpPKYISIHU
CTOYHBIX BOJ B ITapKe MOOMIIBHBIX JOMOB:

CTOMMOCTB BOCTIOJHEHUsI 000poTHOU BOJBI — 10% OT MCXOIHOrO KOJMYECTBA —
10 000 ramtonos B mecsit: $1.50 for 1000 gallon * 10 =§ 15
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Croumocts 31ekTposHeprun: 3* 30 * 12 = 1080 kmoBaTT B Mecsr, - 10,58 cents
per kWh=§114,26

CroumocTts obciykuBanus: 3 * 60 = 180 gosnapos

Croumocts 0OMeHHBIX MaTepuaioB (meoiut): 160 kilogram * $160 per ton =
$25.8

CrouMocTh yTriIn3anuu 0Txon08: $75

CroumocTs 3ameHbI 21ekTpoaoB (1 pa3 B qBa mecsia): $ 112

TTosTHast CTOMMOCTD DKCIITyaTaluu B Mecsiir: $522.

[TosHast cTOMMOCTB AKCIUTyaTanuu B roj: 12 * 522 = § 6264



Kommniexe MoayJeii H cucTeM ISl peaiu3alii MPOLECCOB OYHCTKH, pereHepannuu
H PEHHPKYJISIAU, COAEPKANIMI TPH ONepalHOHHBIX dTana

o 4\ Col et

Pucynok 1. Cxema cucremsl

VIHHOBallMOHHBIE 3JIEMEHTHI B CUCTEMAaX KOMILIEKCa MOYJIEH :

Cuctema 1 — KOMIaKTHBIE KOJIOHHBI CEAUMEHTANU U CEIlapanuun C JOKAJIbHBIMU
YCTPOHCTBAMHU adpOJIMHAMUYECKON aj’paiiii ¢ BBOJOM B 00padaThIBAEMYIO JKHIKOCTh
HAHO My3BIPHKOB MJIM MUKPO MYy3bIPHKOB ra3a (Bo3ayxa)

Cucrema 2 — MEpeCTpanBacMbIC Ha PA3JIUYHBIC HNPOUCCChI SJICKTPOXUMUYCCKHC
PCaAKTOPBI ¢ KOMIIO3UTHBIMHU DJICKTpOAAMH C MUHUMAJIbHBIM HOTpe6J'IeHI/IeM OHEPruu Ha
MIPOIIECC IIEKTPOXUMUIECKON 00pabOTKH

Cuctema 3 — cTpYKTypsl A 9((EKTUBHON CeAMMEHTALMH C HUCIOIb30BaHHEM
coJieil Jxemne3a Uiu aTfoMUHUS



Cucrema 4 — CEKUMOHHBIE KOJOHHBI JUIi HMOHHOW OOMEHHOH 00paboTKH c
NpUMEHEHUeM TPEX BUJOB HMOHHBIX OOMEHHBIX MAaTepHaloB, IOMENIEHHBIX B
9JIACTUYHbIE TPOHHULIAEMBbIE KaIlCYJIbl

Ha Bxoze B mporiecc UCIONb3YIOTCS KalCyJIbl ¢ HATypalbHBIM TPAHYIHPOBAHHBIM
LIEOJIUTOM, CIIOCOOHBIM M3BJICYb MOHBI PaJAMOAKTUBHBIX M30TOIOB M METANJIOB, TaKUX
KaK I[1e31H, CTPOHIIHIA, KOOAJIbT, MOJIHOAEH U Jp. U CIIOCOOHBIM HM3BIJICYb U3 JKUAKOCTH —
98 % KOHIICHTpaI1K 3arps3HeHuid; [[eoauT Takke U3BJICKaeT HOHBI THKEIBIX METAJUIOB,
- TakMX KaK XpOM, HHUKellb, MapraHel, CBUHEL, Meab, KOOaJabT, LHHK, KaIMH,
MOJMOJICH W Jp. NpU JFOOBIX MCXOAHBIX KOHIICHTpAIMSAX M WU3BIeKaeT 10 98 %
3arpsi3HEHUM.

B mocneayromux ceKnusx KOJOHHBI TIOMEIIAIOTCS KarCylbl ¢ CHHTETHYECKHIMU
HOHHBIMH OOMEHHBIMH CMOJIAaMH KOTOpBIC H3BJICKAIOT OCTABINHECS IOCIE ICONUTa
KOHIEHTpauu 3arpszHeruit 10 99, 99 % ot ucxonHbIX KOHIIEHTPALHUH.

B ciydae HeoOXOMMMOCTH TITyOOKOW OYHCTKH OT HOHOB DPaJHOAKTHBHBIX
M30TOMOB M METAJUIOB NPHUMEHSETCS CEeKIHMs C KalCyjdaMHu, B KOTOPBIX COJIEpIKaTcs
rpaHyJibl Mopckux Bogopociei tuna O30JIA, koTopble U3BIEKAOT U3 KUIKOCTU — 99,
9999% 0T NepBUYHBIX 3arpA3HEHHN.



Kommnuieke Moayieii 1 cucTeM JJ1s1 peaju3aluy MPoIeccoB 0YHCTKH, PereHepalnn
H PENMPKYJISAIHH, COAEP/KALINI TPH ONMePANIMOHHBIX ITana
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SYSTEM 2 pROPRIETARY ELECTROCHEMICAL REACTOR FOR ELECTROCOAGULATION

SYSTEM 3
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CONTROLLED-VOLUME Pump ~ CONTROLLED-VOLUME PUMP

PI/ICYHOK 2. Cxema CHUCTEeMbI C JAOMOJIHUTCIIbHBIMA MOAYJIIMUA

HOHOJ’IHI/ITCJ'[BHLIC HMHHOBalMOHHBIC JIEMEHTHI B CUCTEMaX KOMILIEKCa MOI[yJTef/IIZ

Cucrtema 1 — KOMIIAaKTHBIE KOJIOHHBI CEAMMEHTAUN U Ceapalyy ¢ JOKaIbHBIMU
YCTPOHUCTBaMH a3pOANHAMHIYECKOH a3palliiy C BBOJOM B 00padaThIBaeMyI0 KUIAKOCTh
HAHO My3BIPHKOB MJIM MUKPO ITy3BIPHKOB ra3a (Bo3myxa)

B KOJIOHHBI CeTMIMEHTALIMH MOKET P HEOOXOIMMOCTH HHTETPUPOBATHCSI YCTPOHCTBO
JUISL PACTBOPEHUSI KUCIIOPO/1a B 00pabaThiBAEMO#l HKHUIKOCTH JI0 YPOBHS MOJHOMN
carypamn — 96 %

Cucrema 2 — nepecTpanBaeMble Ha pa3IMYHbIE IPOLIECCHL HIEKTPOXUMUYECKHE
PEAKTOPBI ¢ KOMIIO3UTHBIMHA DJIEKTPOJAMH C MUHUMAJIbHBIM HOTpGGHeHI/IeM OHEPruu Ha
MIPOIIECC IITEKTPOXUMHUIECKON 00pabOTKH



Kommuiexke MoayJieii 1 cucTeM 115 pean3anuy MpoieccoB 0YNCTKH, PereHepanun
H PENMPKYJISIHH, COAEP/KALINI YeThIpe ONepPalHOHHBIX 3TANa
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FEED SEDIMENTATION TANK

SYSTEM 4

y
SYSTEM L.

a4
)

YSTEM 2

SYSTEM 3

PI/IcyHOK 5. Cxema KoMIUIeKCa MOAYyJIA U CUCTEM

BBumy TOro, 9TO OCHOBHBIM METOJAOM OOpabOTKM BOABI B  YCIOBHAX
UHQPACTPYKTYphl YMHOTO MOOMJIBHOTO JioMa OyAyT MeTOIbl, OOecreurBacMble
SJIEKTPOXUMHUEH, UMEET CMBICI 0oJjiee MOAPOOHOE M3JIOKEHNE BCEX CBS3AHHBIX C ATHM
MPOLIECCOB M MaTEPHAJIOB.

HazBanue mnpoekTa: DJEKTPOXHMMHYECKas pereHepanusi BOAHBIX PacTBOPOB,
COZEPIKAITAX TSDKEITBIC METAIIbL.

B ocHOBY npoekTa MoJioKeHbl cieytole HHYOPMAOHHbIE MACCUBBI U OIIBIT
IPeABIIYIINX pa3paboToK:

o N300peTeHNs, KacalolIuecss TEXHOJOTHH CKOPOCTHOH —MeTallIH3alliy;
M300peTeHMs, Kacalolluecss TEXHOJIOTHHM CTPYHHOW MeTaJUIM3aliu; H300peTeHus,
Kacalomuecs METOAOB YIPABICHHS MPOLECCaMH CKOPOCTHOHW 3IEKTPOXUMHUYECKON
00paboTKH;

o MAaTeHThl Ha M300PETCHUS [0 3JICKTPOXMMHYECKOH KOPPEKTUPOBKE

KHACJIOTHOCTHU WU IMIETOYHOCTHU BOJBI WJIM BOJIHBIX PacTBOPOB;
9



° MATeHTHl Ha M300pPETEeHUS MO HIIEKTPOXUMHUYECKON Ne3MH(EKUUU BOABI U
BOJHBIX PACTBOPOB U 10 aHTHOAKTEpUATBHON 00paboTKe BOJIBI H BOJHBIX PACTBOPOB;

o MAaTEHTHl Ha W300pETCHUS IO AJICKTPOKOATYSIIUM B BOJEC M B BOJHBIX
pacTBopax, B TOM YHCIIE U 110 FeTePO-KOoarysLuy;

° MAaTeHTHl Ha U300PETeHHUs 10 YIPABICHUIO U CHHXPOHU3ALMH MPOLecCaMu
SHEProodecredeH s IEKTPOXUMIYECKHX ITPOIIECCOB B BOJE M BOJHEIX PaCTBOPAX;

o OmbITHBIE Pa3pabOTKU 1O MCHOIB30BAHUIO YTONBHO-TPAGHUTHBIX TKAHEBBIX
METO/IaMH BaKyyMHOTO IIMPOJIM3a HACHIIIEHHBIX MaTepHalioB B TEXHOJIOTHSIX IO
M3BJICUYCHHIO TSHKETBIX METAIIOB U3 BOJBI M BOAHBIX PAaCTBOPOB;

o OmbITHBIC pa3pabOTKH IO MCHOJB30BAHUIO KOMIIO3UTOB Ha 0asze yris U
rpadura, B TOM 4HCIIC U KOMIIO3UTOB THIIA KapOOH-KApOOH, B TOM YHUCIIC U TIOJYyYCHHBIX
METO/IaMHU I0CJIE0BATEIPHOTO TEPMUYECKOTO THPOJIH3a YIJIepoAa Ha TKAHEBYIO
OCHOBY, HallpuMep, BUCKO3Y;

° OnBITHO-TTPOMBILIUICHHBIE pa3pabOTKu 00OpPYIOBaHUS ISl OYHCTKH BO/IbI
OT PaJAMOAKTHBHBIX HM30TONOB, B TOM YHCJIE C TIPIMCHEHHEM KOMOWHHPOBAHHBIX
TEXHOJIOTHH, COYETAIOIMIMX  DJICKTPOXHMUYECKOC W3BJICUYCHHE C copOrueil B
OMONIOTMYECKUX MaTepHanax B BHAE CHEHHATbHO MOAM(HUINPOBAHHBIX BOJOPOCIEH
(O30JIA).

[peanaraemas TEXHOIOTHUS SBIACTCS KOMIIJIEKCHOM U BKJIIOYAET B ce0sI:

- TIpeIBAPUTEILHYIO 00pabOTKy BOJBI MIIM BOTHBIX PACTBOPOB IO METOIY TypOoO-
Gdaotanuu TpU  MOMOIIM  a3POAMHAMUYECKUX aKTUBATOPOB(ITO MATEHTOCIOCOOHOE
TeXHHYIECKOE pEIICHHe, Ha KOTOpPOEe HMEeTCs MHpPOTOTHIl aKTHBUPYIOMIEH T'OJIOBKH,
UCTIBITAHHBIN U [TOKa3aBLIUI 0ojiee YeM yZ0BIETBOPUTEIbHbIE PE3YIbTAThI IPH OUUCTKE
BOJIBI OT MHIYCTPUAIEHBIX Maces 1 OPraHUKH BCEX BUIOB);

- DNICKTPOXHMHYECKYI0O  00pabOTKYy BOABI WJIH  BOJHBIX  PAacTBOPOB,
OCYLIECTBISIEMYI0 B IIOTOKE  OYMINAeMOW  (pereHepupyemoi) IKHIKOCTH U
TIPE/ICTABIAIOIIYI0O  COOOM, DIEKTPOXHMHUECKOE OCAXKICHHE TSDKENBIX METaJlIoB,
colepXkalluxcs B HEH, Ha aKkTHBHYIO pabouylo IOBEPXHOCTh KaToda (dJIEeKTpoAa,
MOAKIIOUEHHOTO K OTPHIATEIFHOMY OSJEKTPUYECKOMY MOTEHIHANy); 3TOT BHI
00paboTkn sBisAETCS 0A30BBIM JUIS IMPEAJIAraeéMoro TEXHOJOTHYSCKOTO KOMIUICKCA U
MMeeT BBICOKHI IMOTEHIUAN JJIsl TAaTeHTOBAHUs, BKIIIOYas MHOHEPCKOe M300peTeHre Ha
KOMITO3UTHBIE TIPOHHI[AEMBIC KOHTAKTHI JUIS OJICKTPOIOB  AIICKTPOXUMHIECKOTO
peakropa;
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- METOOWKY  HMIIYIbCHOTO  DJJEKTPUYECKOro  oOecredyeHuss  mporecca
HIIEKTPOXUMHIECKOTO OCAXKICHUS THKENBIX METAIIOB, C YIETOM TOTO, YTO SJIEKTPOJBI U
KOHTaKThl Ui HHUX SBISIOTCS,- MPOHMLAEMBIMH ISl JKUIKOCTH; BBIIOJHEHBl W3
HEMETANINIECKAX MAaTepHaOB; UMEIOT TPEXMEPHYIO aKTHBHYIO, Pa3BHTYIO Pabodyro
IIOBEPXHOCTb U HE SIBJISIIOTCS SJIEMEHTOM KOHCTPYKIMHU 3JEKTPOXUMHUYECKOro peakTopa
JUTSE MHOTOPa30BOTO TIPUMEHEHNSI.

B Hacrosimee BpeMsi AJICKTPOXUMHYECKHE TEXHOJOTHH JOCTATOYHO IIHPOKO
WCTIONB3YIOTCSA B TPOMBIIUICHHOCTH JJISl 3JEKTPOKOAryJsIIMK BOJHBIX PacTBOPOB,
BO3HUKAIONIMX B pe3yjibTaTe XO3SHCTBEHHOH nestensHOCTH. Hambonee crmoxxHON
poOaeMoil sBISieTCS W3BJICUCHHE MM OYHMCTKA OT TSDKENBIX METaIoB, KOTOpPbIE
HaXOMATCA B BOAHBIX PACTBOPaxX B HOHHOM BHUJE, WM B BUJE PA3THIHBIX PACTBOPHMBIX
B BOJIC COeJMHEHHN. IMeeTcst Ienblil ps] TEXHOJIOTHI JIEKTPOKOAry sy, 0oJee Wi
MeHee 3(P(EeKTHBHBIX, HO y BCEX €CTh CYNIECTBEHHBIH HEMOCTATOK, — OCAMIOK,
ocrarormuiics mocie o0pabOoTKH, HEOOXOJVMO YTHIH3HPOBATh. DTO HCKIIOYUTEIHHO
CJIOXkHasl MMpodsieMa, KOTopass CBOJAMT Ha HET TOT MOJIOKUTENbHBIH 3()(EeKT, KOTOphIi
MMEeT MECTO TPH CpPaBHEHHM TEXHOJOTHH JICKTPOKOATYISNUH C TEXHOJOTHUSIMU
XHUMHUYECKOW 00paOOTKH BOJIHBIX PACTBOPOB.

Bropas mpobnema, He MeHee TDKETAA, — 9TO MpobiIeMa CEANMEHTAIMH MOCIe
mpolecca  JMEKTPOKOArymsauuu.  OTOT  mpouecc  TpeOyeT  3HAuUTEIbHBIX
MIPOM3BOJCTBEHHBIX IJIOIIAACH, OH HE M3MEHWICS 0 HACTOSALIET0 BPEMEHH U OUYeHb
Mano addektuBeH. [ COBPEMECHHBIX TEXHOJOTWI OH HE IIOIXOTUT B CHIY psaa
W3BECTHBIX HPUYMH, YTO 3aCTaB/IsieT BBIHOCHTH JTOT IPOLECC 3a MpPeAesbl
BBICOKOTEXHOJIOTHYHBIX ITPOM3BOACTBEHHBIX IITOIIA ICH.

HacrositennpHOe TpeOOBaHME BPEMEHH — pPEreHepals TEXHOJIOTMYECKUX BOJ H
BO3BpAlleHNE ATHUX BOJA B IPOM3BOACTBEHHBIM Mpollecc Iocie pereHepanuu. [Ipm
CTapbIX METO/1aX 00PaOOTKU BOABI 3TO HEBO3MOKHO.

Hmeercst emé oHAa TEXHOJOTHS, KOTOpas TO3BOMSET DICKTPOXUMHUUYECKH
OCAXIATh TSDKENMBIC METAIBI Ha KAaTOAAX JIICKTPOXUMHUYECKHX SHYEeK IPH MOMOIIN
TEXHOJIOTHH TajlbBAHUYECKOTO OCAXKAEHHUsS. Y 3TOro mpolecca MeTall MOJydyaroT B
TBEPAOM BHJE, U OH HE TpeOyeT yTHIM3aLUH IPOAYKTOB PETeHEPAIHH ITocaIe 00paboTKH
BOJBL. DTO IOJIOKUTEIbHOE KauecTBO, HE HAXOAUT MeCTa [yl MCIHOJIb30BaHMS B
MIPOMBIIIIEHHOCTH M3-32 HECKOJIBKUX CYIIECTBEHHBIX IPHYUH:

° 9TOT TIPOLECC MOXET HATH TOJBKO IIPH HCXOAHBIX KOHIIEHTPAITIIX
TSOKENTBIX METAJUIOB B TIpeJiellaX He MEHee 5 rpaMM Ha JIUTP;
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o 9TOT MPOIECC HE MOKET OUUCTUTH BOAY A0 KOHIIGHTPALUii, O3BOSIONIINX
€€ IMOBTOPHOE MCIIOJIL30BAHUE;

o 9TOT TIPOIIECC 3aBUCUT OT MCXOMHBIX KOHIICHTPAIMi MHHEPaIBHOTO Maciia
1 o0IIell OpraHuKM B BOJIE, TO €CTh UX HAJMYUE CHHIKAET CKOPOCTh M 3(PPEeKTHBHOCTD
mporecca M HE MO3BOMSECT €ro INPHMCHEHHE B YCIOBHSAX aBTOMATU3HPOBAHHOTO
MIPON3BO/ICTBA;

o obcmyxuBaHHe O0OOpYHOBaHHS TaKOro TUMA 3aTPyAHEHO M TpeOyeT
OCTaHOBKH OCHOBHOTO TE€XHOJIOTMYECKOTO 00OpPYJOBaHMUS IPH BBITOTHEHUH OIEPAIlii
110 00CITY>KHBAHUIO.

TakuMm oOpazoMm st TOBBINICHUS AS(G(EKTHBHOCTH YKAa3aHHOTO Mpolecca

IIPEI0IaraeTcs:

° MOHU3UTH Tpelel MCXOAHOM KOHIEHTpAaUUM TSDKENBIX METalJoB B
oOpabareiBaemoii Boje 10 0,01 rpamm Ha UTp;

° TOHU3UTH Ipe/es OCTATOYHbIX KOHIeHTpauui a0 0,1 munaurpamma Ha
JIATP;

° IPESYyCMOTPETh OJHOPA30Bbli BapUaHT UCIIOIb30BaHUS AIICKTPOIOB,;

. npenycMoTpeTb  9((EKTUBHBI = M KOMIAKTHBIA  TEXHOJIOTHYECKUN

MeXaHH3M (HIOTalnH;

o MPEAyCMOTPETh B TEXHOJIOTHH JIBAa TEXHOJOTMYECKHX IIpolecca, IIpH
KOTOPBIX Ha KaTOAE BEAYT IPOLECC H3BJICYCHHS METAJUIOB, a HA QHOJEC — IPOLIECC
00e3BpeKUBaHNS U 00e33apakUBaHIS BOTHBIX PAaCTBOPOB;

o MIPEAYCMOTPETh  OJHOBPEMEHHO C H3BJICYEHHEM MeTajula  Mpolecc
BOCCTAQHOBJICHUS M OKUCJICHUS] TOKCHYHBIX KOMIIOHCHTOB B BOJHBIX PacTBOpaXx.

B mHacrosmee BpeMs B IIPOMBIIIICHHOCTH HCIIOIB3YETCS HECKONBKO METOIOB
00paboTKH BOJIBI, 3arpsA3HEHHOM B IPOIIecce MPONU3BO/ICTRA!

° XUMHUYECKass o00paboTka, TpHU KOTOPOH TpPHU TOMOILIM XHUMHUYECKUX
pPEareHTOB HOBOAAT COCTOSHME KHCJIOTHOCTU WM IIENOYHOCTH A0 TAKOTO yPOBHS, IIPH
KOTOPOM 3arpsi3HSIONINE JIEMEHTHI BBIIAJAIOT B OCAI0K; METOJ UMEET OYCHb OOJIbIINE
HEIIOCTATKH, U, XOTS HA CTAPBIX MPEALIPUSITHAX €r0 MPUMCHSIOT, KAYECTBO OUUCTKH IIPH
€ro UCIIOJIh30BAHUH OYCHb HU3KOC;

o QIIEKTPOKOATYIISINA; Topa3lo 0Oojiee MPOTPECCHBHBIH METON, OH HMEET
LETbIi psil anIUIHKALKi, HO TAK)KEe ero HeIOCTATKU HE MO3BOJISIOT €ro MCIOIb30BaHMs
Kak (YHKIMOHAIBHOM YacTH COBPEMEHHOTO THOKOTO aBTOMATH3HPOBAHHOTO
MIPOU3BO/ICTBA;
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o ANEKTPONUTUYECKOE HU3BICUEHHE, NMPEUMYILECTBEHHO TSHKENBIX METallIoB,
camasl IIPOrPeCcCUBHAs U3 U3BECTHBIX TEXHOJOIMH, HO UMEIOLIAs TaKKE 3HAUUTEIbHBIE
(GyHKIMOHANBHbIE MPOOJIEMbI, 4YTO OrpaHMYMBAeT OOJACTh MCIOIB30BAaHMUSA 3TOMU
TEXHOJIOTHH, HECMOTPS Ha SIBHOE MPEHMYIIECTBO ITOH TEXHOJIOTUH Mepe]] APYTHMH.

° MPUMEHSIOTCS TAaKKe pa3IWYHBIe KOMOWHAIIMM W3  CYIIECTBYIONINX
TEXHOJIOTHi, HO OHU He JIMILIEHb! YKa3aHHbIX BbIIIE IPOOIIEM.

Llenp mpemnaraeMoi TEXHONOTHH — MOAU(HKAIMA TEXHHKM U TEXHOJIOTUU
UIEKTPOJUTHUECKOIO U3BJICUCHHS TSLKENBIX META/IOB U3 BOJBI M BOJHBIX PACTBOPOB U
ONTUMH3ALUS TapaMeTpoB 00O0PYJOBaHMSA C LENbIO IPUBSI3KH K TOSABUBIIUMCS
BO3MOXKHOCTSAM IIPUMEHEHMs KOMIIO3UTHBIX MAaTepHaaoB. BaXHBIM acmekToM B
(OPMHUPOBAHMHU LS SABIACTCS HEOOXOANMOCTH HCKIIOYCHUS YTHIM3AIMHA OTXOAOB M
obecrieuyeHne 3aMKHYTOTO IIMKIA pEreHepalndd BOABI, BKIOUAs e¢ MOIHYIO
PELUPKYIIALUIO.

IMpenmnaraercss HOBas TEXHONOTUS M3BICYCHHS TSDKENBIX METAIIOB U3
TEXHOJOIMUYECKON BOABI, COAEPAKALIEH AIEKTPUUYECKU aKTUBHbIE KOMIIOHEHTBI B MaJlbIX
KOHIEHTpPAIUAX B Npefenax (Uil MCXOAHBIX KOHIEHTpaLuil) oT 5 rpaMMm Ha JIHUTpP 10
muHumMyM 0,01 rpamMm Ha JIMTP U JOBEACHHE J0 OCTATOYHBIX KOHIEeHTpauii menee 0,1
MHJUTUTPaMM Ha JIUTP.

B koHCTpyKIMH 000pYI0BaHHSA UCIOIB3YIOTCA IIEKTPONU3EPH C MPOTOUHBIMH
JIEKTPOJaMH €  BBICOKOPA3BUTOMN ~ PEAaKLHMOHHOH IOBEPXHOCTHIO, MO3BOJISIOIINE
3HAUUTENIFHO HMHTEHCH(UIIMPOBATh TIPOIECC D3IEKTpoiIM3a. B mpoexTe ykazaHHBIE
ANIEKTPONTU3EPH! IMEIOT Ha3BaHHE — 3ekTpoxuMuuecknii peakrop (ECR).

ITpoTouHble 0OBEMHO-TIOPUCTBIE DIEKTPOABI — 3TO TOT DIEMEHT KOHCTPYKIIHH,
KOTOPBIH [I03BOJISIET NOCTUYb IIapAMETPOB HAMEUEHHOU TEXHUYECKOH XapaKTEPUCTUKU.

ITponecc omekTponmza — Takke OAMH U3 OCHOBHBIX DJIEMEHTOB HOBOII
TEXHOJIOTHH, U OH NPOTEKaeT CACAYIONIIM 00pa3oM:

° oOpabaTbIBaeMbIf  BOAHBEI  pacTBOpP IPOKAYMBACTCS CKBO3b  ITOPHI
9JIEKTPOJIOB, NPU 3TOM METAI KOHLEHTPUPYETCSI B 00bEME KaToAa, a 3aTe€M MOXKET
ObITh TMONyYeH B BHAE CIMTKA, (ONBTH MIM KOHIEHTpaTa TPH  TOMOIIH
[IUPOMETAIUTYPIUUECKOT0, MIEKTPOXUMHUYECKOIO I XMMUYECKOI0 METO/0B,;

° 3JIEKTPOJIHBIE KaMEPhl 3JIEKTPOXHUMUYECKOIO PEAKTOpa pa3/ieleHbl HOHHO
OOMEHHOW WM HEHUTpaTbHOW MEMOpaHOH, YTO TO3BOJSIET OCYIIECTBISITH HX
ABTOHOMHOE TIMTaHHE pacTBOpaMH U 3((HEKTHBHO HCIONH30BATh JBA 3IEKTPOIHBIX
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mpolecca, HalpuMep- KaTOIHBIM ISl U3BJICUCHUSI METAJVIOB M aHOIHBINA JISi OYHCTKU
pacTBOpOB.

B kauecTBe MaTepHanoB IJis1 KOHCTPYKIHMH JEKTPOAOB MPEAIaraeTcsi IpuMeHsTh
YIJIEpOJ YTIEPOAHYI0 KOMIIO3UTHYIO TKaHB JUIS OCHOBHOTO, ITOTJIONIAOIIETO METaJll
00béMma (MaTepual yrie-rpagur) U, 4TO OYEHb BAXKHO U YTO UMEET MUOHEPCKUN CTATyC
Kak n300peTeHne, MPIMEHUTD JIACTUYHbIE TPOHUIIAEMbIE KOHTAKThI, H3TOTOBJICHHBIE U3
KapOOH-KapOOH KOMIIO3UTA B BHJE YIIICPOJ YIIICPOIHOW IJIEKTPOIPOBOISIICH TKaHH,
W3TOTOBJICHHOW METOJIOM IHPOJIH3a.

Ilpn motpebnennmn MakcumyMm 10 ammep Toka Ha | KBaApaTHBIA JIEIMMETp
YCIOBHOW IUIOWIAAM OJJIEKTPOJAa M NPU HaOpsDKeHUM 6-12 BonbT mpeuiaraemast
TEXHOJIOTHS TIPEBOCXOANT BCE M3BECTHBIC TeXHOJIOTMH B 100 pa3 mo CKOPOCTH H
Ka4yecTBY W3BJICUCHHS MeETallla, IIPH SKBHBAICHTHBIX pa3Mepax ICKTPOXHMHYECKOTO
peakTopa.

[penmonaraemasi TCXHIYECKasi XapaKTEPHCTHKA

Harpy3ka mnoctosHHOro ToKa: 150 ammep (Ha OIMH BIEKTPOXUMHYECKHUI
peakTop);

Hanpsixenue: 6-12 BOJbT;

KonunuecTBo aHO/IHBIX Kamep: 1 1T;

KosnuecTBO KaTOAHBIX KaMep: 1 11T;

MaxkcumanbHOE KOJMYECTBO MeTasla, OCaKAaeMOoe B KaToje dJIeKTpoiu3épa: 8
KT;

[MpoueHT n3BneueHust Mmerama: 99,5%;

[TponssogurensHOCTE: 0,3 KyOMUECKHX METPOB B Hac.

[Tpemnaraemasi TEXHOJIOTHS PEATN3yET SICKTPOXUMUICCKHN IPOIIECC CKOPOCTHOM
MeTaJUTU3AIHH, KOTOPBIH OCYIIECTBISIETCS B IOTOKE PAacTBOPA.

braromapss BBICOKOW CKOpOCTH OOMEHa J>KHIKOCTH y pabodueidl aKTHBHOM
MIOBEPXHOCTH JJIEKTPOAOB U Ojarogapsi pa3BUTONW aKTUBHON MOBEPXHOCTH B 0OBEMHO-
MOPHUCTBIX DJIEKTPOJAaX B TpEAaraeMoM BapUaHTE WMEETCS BO3MOXHOCTH ITOJIHSTH
a¢dexkTuBHYO TUIOTHOCT, TOKa B 10 pa3, uyto oOecnedrMBaeT 1O CPaBHCHHIO C
BapHaHTaMHU DJIEKTPOIM3EPOB C IUIOCKUMHU DJIEKTPOJAaMH TaKuUX JKe TabapHuToB,
YBEJIMUYEHHUE IPOU3BOAUTENILHOCTH U CKOPOCTH M3BJIeueHus Metaia B 100 pas.

Oco0oe 3HayeHHE MPUOOPETACT KOHCTPYKLHUS JJICKTPOJOB M MHOHEPCKHIA
BapHaHT KOHCTPYKIIMM TOKOBEIYIIMX 3JTaCTHYHBIX KOHTAaKTOB, H3TOTOBIICHHBIX W3
KOMITO3UTHOM TKaHM Ha 0a3e BUCKO3bI C HACBHILIEHUEM B PEKUME NMUPOJIN3A YIIEPOAOM.
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Taxkolf KOHTAaKT SIBJSIETCSl TOJIHOCTHIO HEHTpaNbHBIM, 00ECIeYMBAaeT KOHTAKT MO BCei
IUIOIAAN 3JEKTPOAA, YTO CHUXKAET MOTEPU TOKA U UCKIHOYAET JECTPYKILHUIO, KOTOpast
MMeeT MECTO NP MCIOIb30BaHUH KOHTAKTOB U3 METajlIa.

B coBpeMeHHBIX IPOM3BOJACTBEHHBIX IIpoleccaX BOJA, MCHOIb3yeMas JUls
TEXHOJOTMYECKUX HYXI, COJCp)KUT HE TOJIbKO HOHBI M Jpyrue pacTBOPUMbBIE
COCIMHEHMS TSDKENBIX METaJIOB, HO W pPAa3IMuHble OPraHWYeCKHe COCAUHEHUS |
MUHEpalibHble Macia. UeM MeHbIle KOHLEHTpallMs TaKoro poja BEIIECTB B BOJHOM
pacTBope, TeM MpOIeCcC pereHepalnuu B AJeKTposnsépe Oyner Oosnee 3QQeKTHBHBIM.
i mpenoTBpalleHys IONaAaHus B 3JIEKTPOIU3EP PacTBOPA, COLEPHKALETO OPraHUKy U
Maciia B NpeJUIoKeHUHM NPUMEHEH a’pOJUHAMUYECKUI aKTUBATOp U YCTaHOBKa TypOo
(roTanuy, TOCTpOCHHAs Ha €TO OCHOBE.

B nmabGopaTOpHBIX YCIIOBHSAX TEXHOJOTMYECKHE NPHHIUITEI OBITH IPOBEPCHEL.
Bbun mosydeHs! cienyromume pe3yabTaThl:

° Ha JTale MOATOTOBKHU K 3JIEKTPOIAM3Y, IIPU IOMOLIM a3pOAMHAMHUYECKOIO
aKTUBaToOpa AuaMeTpoM B 40 MM. Ipu AaBlIeHUU Bo3AyXa B § aTMocdep, KOHLEHTPALUs
MHUHEpaIbHBIX Macel B pacTBOpe Oblla CHMXKEHA ¢ 38 MuumurpamMm Ha jautp 1m0 1,9
MWIIMIPAaMM Ha JIUTP;

° 13 BOJHOI'O BBICOKOKOHLIEHTPHPOBAHHOT'O PAcTBOPa C COACP)KAHHEM MeIu
B 11 rpamm Ha JUTp, 32 OJUH HPOXOA YEPe3 OJIEKTPOIU3EP C CIEAYIOMHUMU
napaMeTpaMu dNeKTpruaeckoro odecteuerns: 100 ammep, npu HanpsokeHnu 6,7 Bombra,
OBUTO BBICA)KEHO B OCAJOK (dIEKTpoauTHYeckoe MokpbiTHe) 201 rpamMm Mean (oOmmit
00BEM pacTBOpa 50 TUTPOB).

TexHuyeckoe pelleHrne, OpeAsaraeMoe Ais PEreHepalud TEeXHOJIOTHYECKUX
BOJIHBIX PAaCTBOPOB, IMOJHOCTHIO COOTBETCTBYET TPEOOBAHHUSM K O()OPMIICHHIO TIATEHTOB
1 TIATEHTHBIX 3asBOK.

OHO BKJIIOYaeT B ce0s MHTETrpaTHBHBIM MATEHT, MpeABApUTEIbHOE Ha3BaHHE
kotoporo «lIpouecc u ammapaT Ui KOMIUIEKCHOW pereHepalMy BOJbl M BOJHBIX
pacTBOpoB». B 3T0i MaTEHTHOH anIuIMKaIUK MPEJICTaBICHbI Mpolecc Typoo (ioTanuu
1 TIPOIIECC M3BICUCHHUS TSDKENBIX METAJUIOB B ANICKTPOIH3EPE ¢ 00BEMHO-TIOPUCTBIMHU
JIEKTPOIaMH U 3JJACTUYHBIMU TOKOBBIMU KOMITO3UTHBIMU KOHTaKTaMHU.

B maker BXOAWT TaTeHTHas 3asBKa IOja Ha3BaHUeM «OOBEMHO-TIOPUCTHII
AJIEKTPOJT JJIsl IPOIECCa AIEKTPOXUMHUUECKONH 00pabOTKI».
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B maker BXOOUT DaTeHTHas 3asBKa [0 Ha3BaHUEM «OJEKTPOAU3Ep ULl
CKOPOCTHOM  MeTaJUIM3allud U M3BJICYEHUS TOKEIBIX METAUIOB U3 HU3KO
KOHIIEHTPUPOBAHHBIX BOJHBIX PACTBOPOBY.

OCHOBHBIE OTJIMUUTEIbHBIE IPU3HAKU IIPEATIAraéMOI0 TEXHUUECKOIO PEIICHHS :

° MIPUMEHEHUE YTIIEPOIHOrO - YIIEPOJAHOTO TKAaHEBOIO MaTepHana Juis
JNIEKTPOMOB; BJIEKTPOJBl OJHOPA3OBbIE; TIOCIE 3aloJHEHHs EMKOCTH dIIEKTpoja
METAJUIOM, 3JIEKTPOJ CXKUTaeTcs, NMpUYEM TOIUIMBOM SIBIII€TCS MaTepuall 3JEeKTPoAa;
MOCJIE CXKUTaHHs OCTAETCS KOHLIEHTPAT TSKENOro MeTaa;

o yIMaKoBKa YKa3aHHOTO MaTepuala B KOMIIO3UTHYIO YTJIEpOJ YTIEPOAHYIO
TKaHb, KOTOPAasi SIBJIAETCSI TOKOBBIM KOHTAKTOM;

° pa3ziesieHre aHo/a M KaToja B JIEKTPOIH3Epe HeHTpaTbHON MeMOpaHOH B
BUJI€ TTOJIHUITPONINIEHOBOM TKaHHU;

IIpeumy1ecTBa TEXHOIOTUU:

° BBICOKAsi CKOPOCTB JIEKTPOIUTUYECKOTO OCAXKICHUS;

° [I0JIHOE OTCYTCTBUE KAaKUX-JIMOO OTXO0B;

° BO3MOKHOCTb pabOThl € HHU3KUMH [OPOTOBBIMH  KOHIICHTPAIUSIMH
METaJIJIOB;

° BBICOKHH MTPOLIEHT U3BJICUCHHUS;

° HET 3aBHCHMOCTHM OT TOHWXCHHOW KHCIOTHOCTH WM TOBBIIICHHOMN

IETOYHOCTH BOJHOTO PacTBOpa;

° BO3MOXXHOCTb PET€HEPaIli BOJHBIX PACTBOPOB B PEXKHUME PELUPKYJIIALNN;

Pe3ynbTaThl IepBUYHOTO MATEHTHOI'O MOUCKA B MPHIIOKEHUH.

ONEeKTPOXMMUYECKUM  HM3BJICUCHHEM  METalJIOB M3  BOAHBIX  PAacTBOPOB
3aHUMAIOTCSl B OCHOBHOM HeOOIbIlIe KOMIAaHUU. [Ipy MaTeHTHOM TIOMCKE He BBISBICHBI
KaKue-TM00 MaTeHThl, KOTOPhIC MPHHAICKAT KOMITAHUH- IPOU3BOJUTEIIO MPOAYKTA U
TEXHOJIOTHH.

ITo cBoum mponuibiM paboTam s momHIO, 4yTo B CIIA ecTh oaHa KOMIaHWS,
KOTOpasi 3TUM 3aHHMAETCs, HO sl He TIOMHIO e€ Ha3BaHue. S| CeroaHs MO3BOHIO CBOEMY
ObBmeMy kommere — Maiiky Pomkepcy B Kamamy, OH Tpe3WaeHT W Bilajelen
MaJieHbKOW KoMmnanuu — AnbOepra Texnonorust u Hayka, B ropoae Kanrapu u y3Haw y
HET0 TpPO OTy KOMIaHWIO. B mpuHmmie Takoe OoOOpyAOBaHHE COOMpAIOT |
YCTAHABIUBAIOT JIOKAJIbHbIE KOMIIAHUU-MHTEPATOPbl, KOTOpbIE HE  SBJSIOTCA
MaTEHTOBIAeIbIIAMHU.

16



Te MaTepuaibl, KOTOPbIE pa3padOTUMKH TEXHOJOTUU MPEAINOIaraloT IMPUMEHSTH,
npousBogarcs B Poccun u B Ykpanne. OHM MMEIOT IpUEMIIEMbIE LIEHBl U YCIOBUS
noctaBku. B Ykpaune 310 npeanpusitie «YKyrieKOMIIO3UT» B Topoje 3amnopoxbe. B
Poccun s10 mpenmnpustue «OIEKTPOCTalb» B TOpoAe OIEKTPOCTadb B IIPUTOPOAE
MockBBI.

C o0onMu mpennpusTHIMA UMEIOTCS XOPOoIIre MPopecCOHaNbHbIE KOHTAKTHI.

Jis  10BOAKM MpoeKTa A0 CTaguM paboTarollero ONbITHOrO obpasua,

HCO6XOHI/IMbI CJICAYIOIINE dTallbl U CTaAUN:

° TexHuueckoe  THpemIOKeHHE € pa3pabOTKOM  TEXHHYECKOH
TEXHOJIOTHYECKON JTOKYMEHTAIIHH;

° MIOJITOTOBKA MATEHTHBIX AITUIMKALHIA;

° ITonydenue 06pa3ioB MaTepuaioB 0T 00OMX MOCTABIIMKOB;

° TTouck  wm3roroButenss  mporotuna  (omeiTHOro  oOpasma). U3

IIPOM3BOACTBEHHOIO OIbITA CIEAYET, YTO Haubojee ynoOHBIH BapuaHT — 3TO BLIOOP
MPEeANpPUATHS, UMEIOIIEr0 ONBIT H3TOTOBIEGHHUS TaKOro poAa YCTPOWCTB, HampHMeED,
«HUPOCO®DT» B U3paumne. Ha 3TOM npeanpustuy M3roTOBIEHO MHOIO YCTAHOBOK,
KOTOpbIE OHU M3TOTABIMBAIH [0 aHATIOTHYHBIM [IPOEKTAM;

o IoaroroBka pabouell BepcHH HOKYMEHTAI[H ONBITHOTO 0Opa3ua ¢ y4éToM
YCIIOBUI MU3TOTOBUTEIIS;

o H3rotoBnenne u npeABapUTEIbHBIC UCTIBITAHUS OTIBITHOTO 00pasia;

o [ToxroToBKa MpOrpaMMbl B METOJMKH HCIBITAHUI OIBITHOTO 00pasia;

o Ioxbop mapTHEpa U1 HCIBITAHUI ONBITHOTO 00pasia;

o VcnpiTaHust ~ ONMBITHOrO  00pa3na M KOPPEKTHPOBKA  TEXHHYECCKOU

JIOKYMEHTAIMH 110 pe3yJbTaTaM HCIIBITAHUMN.

° IlepBuuHass waest MPOEKTa MOXET B JalbHeWIIeM OBbITh pa3BUTa B
CIIEYIOINX TEXHOJIOTMYECKUX HAIPABICHUSX:

° M3BJICUCHHE TSOKEIBIX METAUIOB M3 KOHUEHTPUPOBAHHBIX  BOIHBIX
pPacTBOPOB, ¢ KOHIIEHTPALUEH TSHKEIBIX MeTasIoB 10 20 rpaMM Ha JIUTp;

° KOPPEKTHPOBKa KHUCIOTHOCTH W UIENOYHOCTH B BOJHBIX pacTBOpax,
COJEPKALINX TAKETBIC METAIJIBI B PA3JIMUHBIX COUCTAHHUSIX U B PA3IMYHBIX XUMHUYECKUX
COEIMHEHUSIX;

° IEKTPOXUMHUUECKAsI Ie3UH(EKIINS BOAHBIX PACTBOPOB;

° M3BJICUCHUE PaJUOAKTHUBHBIX M30TONOB TSKENBIX METAIUIOB U3 BOIHBIX
pacTBOpOB;
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o KOMIUIEKCHAs! JIe3aKTUBALMs U J1e3UH(EKIUs] BOAbI B 30HAX MPUPOAHBIX U
TEXHOTEHHBIX KaTacTpo;

o aHTHOaKTepuambHas 00paboTka BOABI ¥ BOAHBIX PAacTBOPOB HA
HPeIpUATHSIX (hapMaleBTUKH;

° aHTHOaKTEepHUaIbHas ¥ aHTUBUPYCHAsi 00pa0dOTKa BOJIbI B TOCIIUTAIISX;

o QNEKTPOXUMHUUECKAsT Ne3WHPEKIUs BOABI HAa TMPENNPUATHIX NHIIEBON
MIPOMBIIIIIICHHOCTH;

o JNIEKTPOXUMHYECKasi 00padOTKa BOABI HAa BXOJAC B TEXHOJOTHYCCKHE

IIPOLIECCHL HAa NPEANPHUATUIX IOIYIIPOBOJIHUKOBOIO IPOU3BOJICTBA;

° JNIEKTpOXUMHUYecKass 00paboTka BOABl HA MNPEANPUATHAX IHIIEBOH
IIPOMBIILIEHHOCTH, Ha BXOZE B TEXHOJIOTHYECKUE IIPOLECCHI;

° JJIEKTPOXMMHYECKAs IOJArOTOBKA BOJIbI Iepesa €€ INojgayeil B CUCTEMBI
[IPOMBIIIIEHHOI'0 KOHAUIIMOHUPOBAHHUS;

° METOA  peKylepalnuu BOJIbI B CHUCTEMAaX  IPOMBIIUIEHHOIO
KOHIUIIMOHUPOBAHMUSL.

B pamkax DnpoekTa BO3MOXKEH BBIIYCK - allUIMKAUM Ha JONOJHHUTENIbHBIC
N300peTeHHNs 110 TTAaTeHTaM, ITOJYYCHHEIM paHee B IPYIHX KOMIAHHAX. [IepBbie JMCTHI
[IATEHTOB IIPUJIAral0TCs.

Oco0eHHOCTH NPUMEHEHHs HOBOI'0 PeaKTopa AJsl 3JIeKTPOKOArYJISIUU NPH
pereHepauyMu BOAbl B JHHUH IIEJOYHOro TpabjeHHus. IIpon3BoACTBO meyaTHBIX
miaT. TexHosiorus ¢ npUMeHeHHeM aMMHUAKa.

OcHoBHoI 3arpsi3HsIONiA pakTOp — MeIb

Ne TTAPAMETP, IIOKA3ATEJIb, ITPU3HAK HOBASI XUMU
TEXHOJIOT A

1. BO3MOXXHOCTB BECTH JTOKAIbHYIO 00pabOTKy BOJIBI B IOTOKE J1a HET

2. OTCyTCTBI/Ie HOBBIX XUMUYECKUX KOMIIOHEHTOB B BOJC IIPU J1a HET

eé BO3BpATC B TCXHOJIOTHUYCCKYIO BaHHY

3. BO3M0XHOCTB COYETaHHUSI aBTOMATHYECKOI CUCTEMEI J1a HET
YIpaBICHHS TUHUEH W CUCTEMBbI YIIPaBICHUS MPOIIECCOM
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pereHepannn BoJibl

4. KopoTtkuii iukin o0paboTKH BOJIBI OT €€ MpuéMa Ha Jia HeT

perenepanunio 10 BO3BpaTa B TEXHOJIOTHYECKUN ITOTOK

5. Maunble rabapuThl 000PYIOBaHUS JIJIsI pereHepanny BOIbI 1a HET

6. l'apanTHpOBaHHAs1, OJJMHAKOBass 00padOTKa Bcero 00bEMa J1a HeT

pereHepupyeMon BOIbI

7. OTCyTCTBHE « MEPTBBIX 30H « IIPH 00pabOTKE BOIBI /1a HET

8. 3aBUCHMOCTb OT TOYHOCTHU U3MEPCHUA KUCJIOTHOCTHU U HET Aa

IEIOYHOCTH B M10J]JaBa€MOM Ha pereuepannto BOaC

9. Bo3MOXXHOCTB BECTH IIPOLIECC PereHepaIiy BOALI Oe3 /1a HeT
CIEIIMAJIbHOI0 H3MEHEHUS CYLIECTBYIOIIMX TapaMeTPOB

KHUCJIOTHOCTH U IMIETOYHOCTA

10. Bo3MOYXHOCTb TOYHOTO MOJAEPKAHIS HEOOXOTUMBIX J1a HET

nmapaMeTpoB BOABI B MAJIOM 3aMKHYTOM 00BEME

11. Bo3MOXHOCTB BO3BpaTa BOABI 063 [IPeIBAPUTEIFHOM a HET

00paboTku

12. Bo3MOHOCTb pereHepaluy Bceil BOAbl, HaXOAIIEHCs B J1a HET
6ake 3a 10 MHHYT, 9TO MO3BOJISIET KAXKIBIN UK TPABICHUSL

BBITIOJIHSATH C CBEXKEH, pereHeprupoOBaHHON BOAOH

13. Bo3MOXHOCTh HHIUBUIYAITHHOTO, MAKCUMAITBHO ONTHMAIBEHOTO J1a HET
moi0opa napamMeTpoB 00paObOTKH BOJIBI [Tl KaXK 10U

JIOKAJIbHOM TOYKHU TEXHOJIOTHYSCKOIO mnpounecca pereHepanmuu

14. Heo6X01MOCTh B IPOGHUIAKTHUECKOI OCTAaHOBKE 000PYAOBAHUS J1a HET

IIpy 3aMCHE BOAHBI B 0ake TeXHOJOTHYCCKOW JTUHUU

15. BO3M0OXXHOCTB BECTH pereuepanro BOAbI B HOYHOC UJIN B a HET
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moboe apyroe Hepabouee BpeMs

16. Bo3MOXHOCTb BECTH PEI€HEPALINIO BOABI BO BpEMsI J1a HET
BBIBOJIa OCHOBHOII TEXHOJIOTHYECKOH JIMTHUHU Ha Pabodnii

pexXuM

17. Bo3amMoxxHOCTH IPpOAO0JIKATh PETCHEPALNIO ITOCJIC OCTAHOBKHU a HET

OCHOBHOM TEXHOJIOT'MYECKOM JIMHUH

18. HeoOX01MMOCTh B 10J1a4€ CBEKEH BOJIbI IIPH PEreHEPALINU HET J1a

BOJbI B OCTAHOBJIEHHOM TEXHOJIOTMYECKOHN JTUHUHU

19. Heo0X0AMMOCTb B 0/Ia4€ CHHTETHYECKOTO KOATyJISTHTa HET Ja

B 30HY pereHepanuu BoJbl

20. Heo6x0o1uMOCTh B oJaue MOJUMEPHOTO (IIOKYIISIHTA B HET Ja

30HYy pereHepannu BOJIbI

21. Bo3M0OKHOCTb BeZIeHHs ITpoLiecca OKCUAIUHY OJTHOBPEMEHHO J1a HET

C BEJICHHEM TIPOIIECcca dICKTPUUECKON KOATYIISAIINN

22. Huskuii ypoBeHb IpsI3U 1OCIIE AKIIa 00pabOTKH BOABI (MaJloe 112 HET
KOJIMYECTBO), Ha OJIMH JIUTP BCETO 35 MIJIITUTPaMM KOaryisHTa

IJIIOC KOHIEHTpaluns Sanﬂ?)HeHI/Iﬁ Ha JIUTp pereHeppreMof/i BOJIbI

23. HeoOX0MMOCTH B JOTIOTHUTENBHOM MPONU3BOJICTBEHHOW TUTOMIAIU HET J1a

JJIA XpaHCHUSA XUMHUYCECKUX PCarcHTOB

25. BO3MOXHOCTB PabOTHI B YCIIOBUSAX MPHOIIDKEHHBIX K YCIIOBHAM J1a HET

« YICTOM KOMHATBI «

26. HeoOX01MMOCTb B CJIOXKHBIX U JOPOTHX TPyOOTPOBOIAX U HET Ja
KOMMYHHKAIHUAX JJIs1 YCTAHOBKU 000PYIOBAHUS IS

pereHepannu BoJibl

27. BO3MOXHOCTh IIpU KOHTPOJIC OAHOI'O MJIN HECKOJIBKUX 1a HET

nmapaMeTpoOB MpoLecca pereHepanu onpeacjnTb Ka4e€CTBO
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pereHepanuu

28. BO3MOXHOCTb AMCTAHIIMOHHO U3MEHSTh IMapamMeTphl Ipoliecca Jia HeT
pereHepanuy Bo/ibl ¥ BCIIEICTBUE 3TOTO IMapaMeTphl KauecTBa

pereHepupyemMon Bobl

29. BO3MOXHOCTb JJaBaTh ONEPATHBHYIO HHPOPMALIHIO O XO/¢ 12 HET
pereHepanyy Ha yrnpasisSiolue IPOU3BOICTBOM

KOMIBHOTECPHBIC CUCTEMbI

30. Bo3MOXHOCTB /17151 OIIepaTopa OCHOBHOW TEXHOJIOTHYECKON JTMHUU J1a HET

YIIpaBJIATH U CUCTEMOM pereuepanru BOAbI

31. Bo3MOXHOCTb IIepeMELIeHUs] 000PyL0BaHUs AJIsl pereHepaluy 1a HeT
10 TIPOU3BOACTBEHHOMY ITOMEIICHUIO 03 N3MEHEHHIT B'€T0

KOHCTPYKIMHU ¥ KOH(UTypaIiu

32. HeoO6Xx0tMMOCTh B TOYHBIX M3MEPUTEIbHBIX IPUOOpax HET aa

JUISL BEJICHUS TIPoliecca PereHepaluy BObI

33. HeoOX0QMMOCTb B IEPUOANYCCKOMN KaTHOPOBKE H3MEPUTEIBHBIX HET J1a

pUOOPOB JUIsi KOHTPOJIS TPOLECCA PereHepalin

34. BO3MOXHOCTh BCTPaWBaHUs B CYIICCTBYIOILIUE J1a HET

TCXHOJIOTHYCCKNEC JIMHUHN

35. Hanuuue B 000py1OBaHUH ISl pETCHEPAIIMN OMACHBIX HET Ja
MaTepUaIoB U HEOOXOJIUMOCTb B CIICIIHAIbHBIX

MEPOIPHUATHAX 1T0 00eCIICUeHIIO Oe30I1aCHOCTH paboT

36. HeoOX0auMOCTh B ClielUaabHOM 3alllUTHON OJEXK e AJIs HET Ja

OIepaTopoB

37. HeoOX0quMOCTh B CMEHHOH Tape (EMKOCTSIX) JUIsl HET J1a

XUMHYCCKUX PCArcHTOB

38. HeoOX0MMOCTB B CIICIMAIBHOM OIIepaTope A yIPaBJICHHS HET Ja
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[IPOLIECCOM PereHepariu

39. HeO6XOlII/IMOCTB HU3MCHSATH KOJIMYECCTBO U COCTAaB XUMHWYCCKUX HET J1a
KOMITOHCHTOB JJI1 pEr¢HEPalii B 3aBUCUMOCTH OT

HU3MCHCHHS KOHICHTpalluu Sal'“pHSHCHI/Iﬁ

40. Bo3M0OXXHOCTh pa60TI)I 03 U3MCHEHHSI OCHOBHBIX TCXHOJIOTHUYCCKUX Ja HET
TapaMeTpoOB pETCHEPpANNU TPU NU3MCHCHUN OCHOBHBIX ITapaMETPOB

n KOHI.IGHTpaI_II/Iﬁ B BOJIC

PexoMeHganmum mo MCHOJAb30BAHHIO JJICKTPOXUMHUYECKUX PEAKTOPOB C
KOAKCHAJIBHBIMH J3JEKTPOAAMHU [JISA JJIEKTPOKOAryyiilud BOJAHBIX PacTBOPOB B

NPOMBIINLICHHBIX TEXHOJOTHYIECCKHUX CTOKAX

1. 3a30pBl MEXKTy aHOJOM WM KaTOJOM; 3a30p JIOJDKCH OBITH He Oojee 4eM 5
MM.

2. JlnmHa pabodeit yacTy 3IEKTPOIOB; IUTHHA paboUei 9acTu TOKHA OBITh He
MeHee yeM 850MM;

3. Marepuan aHoja; Marepuan aHoza MOXKET OLITH WA
KeIe30(HU3KOYTTIepOANCTass KOHCTPYKIMOHHAS CTaNb), WIH ATIOMHHHIN; MaTepHanIoM
JUISL QHOJHOTO KOHTAaKTa MOXET OBITh TOJBKO HEp)KaBEIOLIas CTallb; MAaTePUAIOM JJIs
HAKOHEYHUKOB s Kabenel Uil T[OJABOJNA TMOJOXKHUTENBHOTO AIEKTPHYECKOTO
MOTEHIMAJIa K aHOJIHOMY KOHTAaKTYy MOKET OBITh TOJILKO HeprkaBerorias ctayib(316);

4. Marepuan KaTofa; MaTepHalioM KaToJa MOTYT OBbITh, MM HepiKaBerowlas
cranb(316) unu TUTaH MO0O0W Mapku; TpeOOBaHMS K BCEM KOMIIOHEHTaM KaTOIHOTO
0JI0Ka aHAJIOTUYHBI TPEOOBAHUSM K aHOJTHOMY OJIOKY;

5. TommuHa CTEHOK aHOMA; TOJIIIMHA CTEHOK aHO/a KelaTeIbHa B Ipejenax 5
MM;

6. TonmmHa CTEHOK Karoja; TOJIIMHA CTEHOK KaToja He MOXeT OBITh
MEHBIIIC YeM 3 MM;

7. B BomnOM pactBope mapametps! pH momxuer Oeite: HE HVDKE 6 u HE
BBILIE 9;
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8. CKOpOCTB IBHKECHUS )KAIAKOCTH B MEXKAIEKTPOJIHOM MPOCTPAHCTBE JODKHA
ObITH He Oosee ueM 10 MM B CeKyHAY;

9. Bpems cenuMenTanmu 10KHO ObITh HE MeHee YyeM 35-40 MUHyT;

10. IImoTHOCTH TOKAa MOMKHA OBITE He MeHee deM 20-25 awmmep Ha |
KBaJIpaTHBIH JICUMETP TUIOIIAAN aKTUBHON paboyeil MOBEPXHOCTH JIEKTPOIOB;

11. Pabouee HampspkeHHE BO BpeMsl pabdodero HUKIa AOJDKHO OBITh HE MEHee
yeM 48 BOJIBT;

12. MOImHOCT, HCTOYHHKA MUTAHUS TOJKHA OBITH HE MEHEE YeM 5-6 KMIIOBATT;

13.  IIpoBommMmocTh y 0OpabaTeIiBaeMOro pacTBOpa JOJDKHA OBITH B IIpeeiax OT
1500 o 3000 exuHUI (MUKPOCHUMEHC)

14. B mpouecce M0IMycKaeTcs HCIIOJIb30BAHUE HECKOJIBKUX HCTOYHUKOB
MUTaHUs ¢ MEHbIIEH, YeM yKa3aHo B yHKTe 12, paboueil MOLIHOCTHIO;

15. B pacrBope KOHLEHTpalMs OpPraHUYECKUX COEIAMHEHUH HE JOJIKHA
MPEBBIIIATH KOHIEHTPANUIO B 15 MIIITUTpaMM Ha OJIHH JIUTD;

16. B pacTtBOope KOHIEHTpaluss (EHOJIOB- HE JIOJDKHA MPEBBIIATH 3
MWUIHTpaMMa Ha OJIMH JTUTP;

17. B pacTBOpe KOHILEHTpalusi TBEPABIX YACTHIl HE JOJDKHA TpeBbimath 100
MWUIATPAaMM Ha OAHH JIUTP.

IlepeuyeHb BO3MOKHBIX OTIIMYMTENIBHBIX IIPU3HAKOB KOMIUIEKCHBIX IPOLECCOB U
YCTPOWCTB, BXOIAIINX B MH(PACTPYKTYpPHBIE MOIYIH BOJOIOATOTOBKH, CHAOKEHHBIC
CHUCTEMaMM YIPABICHUS M KOHTPOJA C DJIEMEHTAMHU HMCKYCCTBEHHOIO MHTEIUIEKTA M
UCKYCCTBEHHBIX HEHpPOHHBIX CeTeH, NPU STOM CONPSLKEHHBIE B Y3JIOBBIX TOYKaX
IIpoleccoB 00pabOTKM BOJABI OECKOHTAKTHBIMH KOHTPOJIBHBIMU U HM3MEPUTEIbHBIMU
CHCTEeMaMM IIOCTPOCHHBIMH Ha 0a3e NPHUHIUIOB SICKTPOMATHUTHOW PE30HAHCHOU
CHEKTPOCKONUU

MMPOLECC U AIIIIAPAT JJIA OOBP (mpouecc u ammapar Juid
AIIEKTPOXUMHUYECKON 00pabOTKK BO/IBI M BOJTHBIX PACTBOPOB)

7. Anmapar, cuctema, IporpaMmMa MU  acCOLMUPOBAHHBIN  MeToN  Jis
NIEKTPOXUMHUUECKOH 00pabOTKM BOJHBIX PACTBOPOB,

coiepIKaIIuii:

- Kak MHHHMYM OJIHY OJICKTPOJHYIO SYEHKYy C H3MEHSeMOil TreomeTpuei

MEKIJICKTPOAHOI'O MMPOCTPAHCTBA U PETCHCPUPYEMBIMHU 3JICKTPOAaMU;
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- Kak MHHUMYM OJIHy CHCTeMy cOOpa M pacrlpeneieHus] MeXIY dJIEeKTPOAHBIMU
sTYeKaMu BOJHOTO pacTBOpa, MoJIaBaeMoro Ha 00padoTKy;

- CHCTEMY adpOJMHAMUYECKOH ad’palyii BOJHOTO PACTBOpa Meped Mmojauei B
NIEKTPOJIHYIO SUEHKY;

- CHCTEMY BBIBOJA M3 DJIEKTPOJHBIX SYEEK IJIEKTPOXUMHUUECKH 00pabOTaHHOTrO
BOJIHOT'O PacTBOPa U BBOJIA €T0 B CUCTEMY CEIUMEHTAIINH;

- CHCTeMY CEJMMEHTAIIUK C YCTPOHCTBAMHU MEXaHUYECKOW (QMIBTPAIlUK pa3HOTro
YPOBHS;

- CHCTEMY HCTOYHHKOB TOKa, COCIUHEHHYIO B PAa3JIUYHBIX COYCTAHHIX C
yKa3aHHBIMU 3JIEKTPOJHBIMU STUCHKAMMU.

8. Ammapar no nyHkry 3,4,7, OTIIMYAIOIIMHCA TE€M, YTO JJIEKTPOIHBIC SYEHKU
AMEIOT HU3MEHSEMYI0 TE€OMETPHIO MEXDJIEKTPOIHOIO IPOCTPAHCTBA, AJICKTPOJBI B
seKaxX KOAKCHAJbHbI W IOABW)KHBI OJUH OTHOCHUTEIBHO JPYroro B OCEBOM
HaTIPaBJICHHUH.

9. AmnmapaT TO NYHKTY 8, OTJIMYAIOIIMHCS TeM, 4YTO aHOH, YKa3aHHOM
ANIEKTPOTHON SUSHKHU, IMeeT KaK MUHUMYM JIBE CTCHEHH CBOOOIBI.

10. Anmapar mo mNyHKTYS, OTJIMYAOIMUHCA TEM, 4YTO KaToOJ, YKa3aHHOM
ANIEKTPOTHON SUEHKN UMEeT Kak MUHUMYM-J[BE CTETIEHH CBOOO/IBI.

11. AnmapaT no myHKTY 9, OTIUYAIOLIUICS TEM, YTO aHOJ[ UMEET KaK MUHUMYM
JIBE CTETICHU CBOOOIbI OTHOCUTENILHO-KATO I, YKA3aHHOW AJIEKTPOTHOM SUYCHKH.

12. Annapat no nyHkTy 10, 0TIU4aomuiics TeM, 4TO KaToJ UMEeT KaK MUHUMYM
JIB€ CTETNIEHU CBOOO/IbI OTHOCUTENLHO aHO/1a, YKA3aHHOH IEKTPOAHON SUeHKH.

13. Amnmapar mno mnyHkram3,4,7, OTIHYAIOIIMNHCA TEM, YTO BIIEKTPOJIBI
AJIEKTPOJIHBIX SIYCEK MOJBUKHBI OJIMH OTHOCHUTEIBHO JPYrOr0 B OCEBOM HAIpPAaBJICHUH,
KOAKCHAIbHBI U UMEIOT KaXKJIbIi KOHTAaKTHOE YCTPOHCTBO, YCTAHOBICHHOE HA HAPYKHOUH
MWIMHIPHIECKON MMOBEPXHOCTH KAXKIOTO U3 DIIEKTPOJIOB.

14. Anmapar no nyHkTy 13, omiuuarouiuiicss TeM, 4TO TOKOBOE KOHTaKTHOE
YCTPOHCTBO, MOIKIIOUEHHOE K MOJOKHUTEITHHOMY dJIEKTPHUSCKOMY TIOTEHIIHAY, HUMEET
KaKk MUHMMYM JIB€ CTENEHH CBOOOJIBI OTHOCUTEIBHO aHOJA, YKa3aHHOW 3JEKTPOIHOMN
STICUKH.

15. Anmapar no myHKTY 13, OTIMYAKOUIMIICS TEM, YTO TOKOBOE KOHTAaKTHOE
YCTPOHCTBO, MOAKIIOYEHHOE K OTPULATEIBHOMY SJIEKTPUYECKOMY MOTEHIMATY, UMEET
KaK MHHUMYM JIB€ CTEIEHU CBOOOBI, OTHOCUTEILHO KaTOJla YKa3aHHOM 3JIEKTPOIHON
STUEHKU.
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16. Annapar 1o nyHkTy4,7, OTIMYaOMMNACA TEM, YTO B YKa3aHHOM 3JIEKTPOJHOU
siaeiiKe, aHOJ| YCTAHOBJICH KOHIIEHTPHUYHO KAaTOy ¢ BO3MOXKHOCTBIO POTAIIH BOKPYT MX
oO11el 0CH ¥ BO3BPATHO-IIOCTYNATENFHOT0 TIEpeMELIeHHUs BIOJIb YKa3aHHOW OCH.

17. AnnapaT no nyHKTy 4,7, OTIMYAIOMIKUKACSA TEM, YTO B YKa3aHHOU 3JIEKTPOIHOU
siyeiike, KaToJ yCTAaHOBJIEH KOHLIEHTPHUYHO aHOIY ¢ BO3MOKHOCTBIO POTALMH BOKPYT UX
o0miel 0CH ¥ BO3BPATHO-IIOCTYNATENBHOTO TIEPEMEIIEHHsSI BJOJb UX OOIIEH OCH.

18. Anmapat 1o nmyHKTy 4,7, OTIIMYaroIIUiCS TeM, YTO B YKa3aHHOM 3JIEKTPOJHON
siuetKe, MEKAIIEKTPOIHOE MMPOCTPAHCTBO UMEET BO3MOXKHOCTh M3MEHSTHCS MO JITHHE.

19. Anmapart o nyHkTy 3,4,7, OTIMYAIONIMICS TEM, YTO 3JIEKTPOAbl B yKa3aHHOU
JIEKTPOIHON siueiike MMEIOT Pa3IMyYHBIN 110 mapamMeTpaM 3JIEKTPUUECKUH MOTeHIHaAI U
Pa3HyIo IIOTHOCTH TOKA.

20. Anmapar mo nysHkrty 3.,4,7,19, oTnuYaromuics TeM, YTO B YKa3aHHOMU
JNIEKTPONHON siUeiike KaToJ H AaHoJ HUMEIT B IMpelelax MeXdJICKTPOIHOTO
MPOCTPAHCTBA PA3IUIHYIO TUIOIIAIb AKTHBHOHW paboUei MOBEPXHOCTH.

21. TIponecc »neKTPOXUMHIECKOI 00pabOTKK BOJHBIX PAacCTBOPOB MO MyHKTam1,2,
OTIMYAIOIIUICS TeM, YTO pereHepanus akTHBHON pabodel MOBEPXHOCTH JICKTPOIOB B
npezenax MeXdIeKTPOIHOTO MPOCTPAHCTBA, BEACTCS MyTEM MX OCEBOTO MEPEMEIICHUs
OTHOCHUTENBHO JAPYT ApYTa.

22. Iponecc no nyHKTy 1,2, OTIMYAIOIIKNACS TEM, YTO OT JJEKTPOJIOB J0 U MOCIIe
MEXIJIEKTPOIHOTO  TMPOCTPAHCTBA -~ OCYLIECTBISIIOT  AKTHUBHPYIOUIMH  TpaHcdep
JIEKTPUUECKOr0 MTOTEHIIHANa B IIOTOK 00pabaTbiBaeéMOro BOJHOIO pacTBOpa.

23. Tlpouecc mo mnyHkTtam 1,2,22, OTIMYAONIMICAS TEM, YTO OT aHoJa [0
MEXIJIEKTPOJHOTO  TPOCTPAHCTBA  OCYIIECTBISIIOT — aKTHBHPYIOUIMHA  TpaHcdep
[IOJIOXKUTEJIBHOIO 3JIEKTPUYECKOro IOTEHIMajga B MOTOK 00padaThiBaEMOro BOAHOTO
pactBopa.

24. Tlpouecc mo myHkram 1,2,22, OTJAMYAIOLIUIICS TeM, YTO OT KaToja IOCIe
MIPOXOKACHUSI BOIHBIM PACTBOPOM MEXDIEKTPOJHOTO IMPOCTPAHCTBA, OCYILECTBISIOT
AKTUBUPYIONIMHA TpaHCpep OTPHUIATETBHOTO DIEKTPUUECKOTO IOTEHIMada B IOTOK
00pabaThIBAEMOr0 BOJIHOTO pPacTBOpa.

25. Tlpouecc mno mnyHkram 1,2, omiMyaromuiics TeM, 4YTO Ha BXOJAE B
MEXXJIEKTPOIHOE IMPOCTPAHCTBO HIEKTPOJHON SUEHKH CTUMYIMPYIOT 00pa3zoBaHue
KOJIbIIEOOPA3HOTO, TOPOUAAIBLHOTO KpaeBoro 3¢(dekra, Mepexosiiero B CTa0WIbHBIM
IIPOLIECC FPO3UM aHOAA HAa KPOMKE BXO/a B YKa3aHHOE MEXKDJIEKTPOJHOE IPOCTPAHCTBO
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C YHpaBIsIeMO H3MEHSEMOW TeOMETpHeH, MPEHMYIIECTBEHHO IO JUIMHE YKa3aHHOTO
MIPOCTPAHCTBA.

26. Ilponecc mo myHkram 1,2,22, OTIMYArOMIMKCA TEM, YTO Ha BBIXOJE U3
MEXKIEKTPOJHOIO IPOCTPAHCTBA YKA3aHHOU D3IEKTPOJHOH SUCHKH, CTUMYIUPYIOT
00pa3oBaHKHE KOJIbLIEOOPA3HOTO TOPOUITAIBHOTO KpaeBoro 3¢ dekra 6e3 3po3uu Tena
KaToJa, Mpu4EéM CBOOOIHBIN KOHEI] KATO/Ia BBOJAT B MOYJIb CEMMEHTALIUH.

27. Ilpouecc mo mnyHkTam 1,2, omIMYaroLuiics TeMm, 4TO s YIpPaBICHUS
CKOpPOCTBIO JBIKEHHS TOTOKAa M BPEMEHEM HaX0)KJIEHHsS MOTOKa BOJHOIO PacTBOpa B
MEKIJIEKTPOJHOM IMPOCTPAHCTBE YKAa3aHHOM AJIEKTPOJHON SYEHKH, W3MEHSIOT UIMHY
MEX3JIEKTPOIHOIO IPOCTPAaHCTBA MYTEM OCEBOIO CMELICHUS KaToda U aHoJa
OTHOCUTEIILHO APYT ApYra.

INPUJIOXKEHHUE 1

IIpumMeHeHHne cUCTEMBI IO U3MEHEHUIO YPOBHS KHCJIOTHOCTH MU THEBOI BOJIbI
O/THOBPEMEHHO B IBYX HallPaBJIEHUSX, - OJHO MO MOBbIIIEHUIO YPOBHS
KHCJIOTHOCTH 10 2.5 — 3 eIUHN1, - BTOPO€E M0 MOHMKEHUIO YPOBHS KHCJIOTHOCTH /10
11 — 12 exunuig
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CHuCOK MCN0JIb30BAHHOI JINTEPATYPbl, NATEHTHAS U JUIEH3UOHHAS
uHpopmanun

IPUJIOXEHHUE 1

Version of the tank design concept
i

Each tank includes a cylindrical tank with all the necessary fittings and pipelines;
This system includes: pumps, flow sensors, taps, check valves, pressure gauges and
sensors for electromagnetic impedance and resonance spectroscopy.

In addition, the system includes innovative foam generators and level sensors
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The tank and its infrastructure can operate in autonomous automatic mode and can
be part of an automated control and monitoring system prepared for integration with
elements of artificial intelligence and artificial neural networks.
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Each tank includes a cylindrical tank with all the necessary fittings and pipelines;
This system includes: pumps, flow sensors, taps, check valves, pressure gauges and
sensors for electromagnetic impedance and resonance spectroscopy.

In addition, the system includes innovative foam generators and level sensors

The tank and its infrastructure can operate in autonomous automatic mode and can
be part of an automated control and monitoring system prepared for integration with
elements of artificial intelligence and artificial neural networks.
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Each tank includes a cylindrical tank with all the necessary fittings and pipelines;
This system includes: pumps, flow sensors, taps, check valves, pressure gauges and
sensors for electromagnetic impedance and resonance spectroscopy.

In addition, the system includes innovative foam generators and level sensors

The tank and its infrastructure can operate in autonomous automatic mode and can
be part of an automated control and monitoring system prepared for integration with
elements of artificial intelligence and artificial neural networks.
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Each tank includes a cylindrical tank with all the necessary fittings and pipelines;
This system includes: pumps, flow sensors, taps, check valves, pressure gauges and
sensors for electromagnetic impedance and resonance spectroscopy.

In addition, the system includes innovative foam generators and level sensors

The tank and its infrastructure can operate in autonomous automatic mode and can
be part of an automated control and monitoring system prepared for integration with
elements of artificial intelligence and artificial neural networks.
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MNPUJIO)KEHHUE 2

SUMMARY OF FEATURES IN TECHNOLOGY electrochemical treatment
of water for its subsequent use in medical ENTERPRISES, biological and
microbiological laboratories; OPTIONS using this technology in everyday
conditions

1. SHORT PRESENTATION OF TECHNOLOGY

1.1. The proposed version of the technology is an electrochemical process of
exposure to water or an aqueous solution, the volume passing through the electrodes
connected to a DC power source and separated by a neutral membrane;

1.2. Contacts, lead-electric potential to the volume of the electrodes are made of
chemically resistant non-metallic materials and are permeable throughout its volume of
water and aqueous solutions;

1.3. Electrodes around its volume are permeable to water and aqueous solutions
are made of chemically resistant non-metallic materials that are chemically compatible
with the material composition of the electrical contacts;

1.4. Processing of water or an aqueous solution occurs during its passage through
the volume of the electrodes, with the volume-of fluid passes through the electrodes
under the influence of gravitational forces in‘the upstream direction;

1.5. The electrodes are arranged vertically, and fluid entry into the internal volume
of electrodes made in the lower part and the fluid outlet is from the top;

1.6. The time during which the liquid is in the internal volume of the electrode is
the time when the liquid is carried out and the impact of the duration of the exposure
determines the level and depth of the impact on the performance and parameters of
treated water or aqueous solution;

1.7. The device for the proposed type of water treatment and water solutions, is an
electrode cell with input and output devices of liquid connected to a source of electrical
potential;

1.8. Since we are talking about a local version of the use of technology, it is
assumed the size and capacity of the unit is small; basic characteristic parameter size
range such plants is their performance, which varies from 50 to 250 liters per hour;

1.9. Installations are universal and their products may include the following types
of specially treated water - water with elevated levels of acidity; - Water with reduced
acidity; - Alkaline water for use in a variety of medical technologies and equipment; -
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Acidic water for use in a variety of medical technologies and equipment; - Purified
water from the bacteria and micro-organisms;

1.10. Plants can also be used for electrochemical disinfection of water runoff
laboratories and operating systems in hospitals and research centers;

2. The parameters and properties of water and aqueous solutions treated according
to the proposed method

2.1. Parameters of water with elevated levels of acidity - mainly determined by the
level of Ph; for the source of tap water with Ph = 7 units, can be obtained after the
treatment with water Ph = 3 units to approximately half the original volume;

2.2. Parameters of water with low levels of acidity - also determined by the level
of Ph; the separation of the source water with a neutral Ph = 7 units can be obtained after
the treatment with water, pH = 10 units to about half the original volume;

2.3. In water with elevated levels of acidity usually in combination of two kinds of
effects - due to the high electrochemical current density and electrochemical raising
acidity destroyed 100% of bacteria and micro-organisms;

2.4. The level of acidity can be adjusted to-the desired value by changing the
mode of electrical current and changing costs and performance of the device;

2.5. Options for items 2.1 - 2.4. - Occur in devices with symmetric electrodes and
two inputs and outputs of the electrode of the cell;

2.6. It is also an embodiment of the device with asymmetrical electrodes, wherein
in the case of large volume of the anode, - an electrode with a positive electric potential,
is obtained acidification, in the case of large volume of the cathode, - a negative
electrode with an electric potential, lowering of the acidity produced in the whole
volume of treated water or aqueous solution;

2.7.In the case of symmetrical electrode, optionally a possible recirculation of the
streams to be reprocessed;

3. APPLICATION EXAMPLES water treated with the proposed technology

3.1. Water with a high level of acidity; Water is used for sanitary cleaning
facilities in hospitals; antibacterial treatment for the health of the body of patients;

3.2. The water obtained after the reverse osmosis treated in order to reduce the
acidity level, may be used to produce steam autoclaves without corrosive properties;

3.3. Water with low acidity, can have a wide range of use for burn wounds to rinse
for the prevention of sunburn;

3.4. Water, disinfected effluent can be discharged into the sewer;
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3.5. Water flowing disinfection can be used for various purposes;

4. PRODUCT FEATURES

4.1. The housing is made of plastics, mostly of PVC;

4.2. The whole construction of pipelines made of standard components and can
have a lot of options on demand;

4.3. The electrodes are made of composite material - a carbon wool;

4.4. Contact devices are made of carbon cloth, further saturated carbon;
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United States Patent Application 20220200839
Kind Code Al
Sanger. John June 23, 2022

SYSTEMS AND METHODS FOR IMPROVING SMART CITY AND SMART
REGION ARCHITECTURES

Abstract

Improved systems, methods, and architectures to enhance decision making

in Smart Cities and Smart Regions. A system includes an index structure including a
first hierarchical data structure including a first hierarchical score based on a plurality of
first-level elements, each of the plurality of first-level elements having a respective
weighting, and a second hierarchical data structure including a plurality of second
hierarchical scores based on a plurality of second-level elements, each of the plurality of
second-level elements having a respective weighting, such that the first hierarchical
score is based on the plurality of second hierarchical scores through an index factor. and
a computer-implemented regional monitor engine to manage local access to a plurality
of external data sources to coordinate writes to the index structure.
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United States Patent Application 20220172208
Kind Code Al
Cella. Charles Howard. et al. June 2, 2022

SYSTEMS AND METHODS FOR CONTROLLING RIGHTS RELATED TO
DIGITAL KNOWLEDGE

Abstract

Systems and methods for controlling rights related to digital knowledge are disclosed.
The system may include an input system to receive a three-dimensional (3D) printer
instructions set for printing a 3D project. a tokenization system to tokenize the digital
knowledge and a ledger management system to store the tokenized digital knowledge.
The system may further include a smart contract system to implement a smart contract
via the distributed ledger, perform a smart contract action with respect to the tokenized
digital knowledge in response to an occurrence.of a triggering event. process
commitments of a plurality of parties to the smart contract. and manage rights of control
of and access to the tokenized digital knowledge according to the smart contract. The
distributed ledger includes a plurality of cryptographically linked blocks distributed over
a plurality of nodes of a network.
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United States Patent Application 20220172207
Kind Code Al
Cella. Charles Howard. et al. June 2, 2022

COMPUTER-IMPLEMENTED METHODS FOR CONTROLLING RIGHTS
RELATED TO DIGITAL KNOWLEDGE

Abstract

A computer-implemented method for controlling rights related to digital knowledge is
disclosed. The method includes creating and managing a distributed ledger which
includes a plurality of blocks linked via cryptography distributed over a plurality of
nodes of a network. The method further includes implementing and managing

a smart contract which includes a triggering event and a smart contract action. The
method further includes receiving, tokenizing, and storing an instance of the digital
knowledge in the distributed ledger. The method includes managing, rights of control of
and access to the tokenized digital knowledge based on the smart contract, and
performing, in response to an occurrence of the triggering event, the

corresponding smart contract action with respect to the tokenized digital knowledge.
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United States Patent Application 20220148579
Kind Code Al
Park. Youngchoon. et al. May 12, 2022

BUILDING SYSTEM WITH AN ENTITY GRAPH STORING SOFTWARE LOGIC

Abstract

One or more non-transitory computer readable media contain program instructions that,
when executed, cause one or more processors to: receive first raw data including one or
more first data points generated by a first object of a plurality of objects associated with
one or more buildings. generate first input timeseries according to the one or more data
points. access a database of interconnected smart entities, the smart entities including
object entities representing each of the plurality of objects and data entities representing
stored data, the smart entities being interconnected by relational objects indicating
relationships between the smart entities. identify a first object entity representing the
first object from a first identifier in the first input timeseries. identify a first data entity
from a first relational object indicating a relationship between the first object entity and
the first data entity. and store the first input timeseries in the first data entity.
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United States Patent Application 20220148356
Kind Code Al
Sinha. Sudhi R.. et al. May 12, 2022

BUILDING CAMPUS WITH INTEGRATED SMART ENVIRONMENT

Abstract

A building campus with an integrated smart environment can provide frictionless access
control and device management services among other benefits. A method for providing
frictionless access control includes maintaining a directory of individuals associated
with the building, receiving identity information related to an individual seeking
authorization to enter an access point in the building from at least one access control
device, identifying the individual by comparing the'identity information to the directory,
identifying a user device associated with the individual using the directory, sending an
authorization request to the user device, and authorizing the individual to enter the
access point upon completion of the authorization request. A system for providing
device management services includes registering devices from different manufacturers
to a directory and authorizing one or.more users to access and monitor parameters
associated with each device.
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United States Patent Application 20220112766
Kind Code Al
Snader. Kenneth. et al. April 14, 2022

VISUAL SECURITY AND ENVIRONMENTAL SELF ADJUSTING WINDOW

Abstract

A smart window including a motorized shade is provided, particularly where

the smart window includes a frame portion having a first subframe and a second
subframe for mounting the smart window and routing the motor wirings. In a described
embodiment, the smart window comprises: a frame portion including a wiring chase
positioned internal to the frame portion and a glass portion. The glass portion may
comprise a motorized shade, the motorized shade including a motor, a motor wiring, and
a shade roll. a first pane of glass attached to the frame portion on an exterior side of

the smart window. and a second pane of glass attached to the frame portion on an
interior side of the smart window. wherein the frame portion surrounds the glass
portion, wherein the motorized shade is‘attached to the frame portion between the first
pane of glass and the second pane of glass by a hanging system, and wherein the motor
wiring is positioned internal to the frame portion and the wiring chase.
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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.
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United States Patent Application 20220083032
Kind Code Al
KIM. Sun Kak. et al. March 17, 2022

SMART FACTORY MONITORING SYSTEM

Abstract

A smart factory monitoring system of the present disclosure includes a sensor module
including a plurality of sensors mounted on various facilities of a factory to detect
different physical properties and converting communication protocols of a plurality of
sensor data into an integrated protocol, an integrated management module integrating
and managing data measured by the sensor including the plurality of sensor modules
through a pattern or trend analysis, a management server backing up and managing data
on the pattern or trend analyzed by the integrated management module and providing the
data according to a request of an external device, and a manager terminal connected to
the integrated management module or the management server to perform monitoring at a
remote location. Accordingly, it is possible more accurately to detect abnormal signals
of equipment through trend analysis or-pattern analysis for data measured by each
sensor.
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United States Patent Application 20220070014
Kind Code Al
Schwartz. John H.. et al. March 3, 2022

SYSTEM AND METHOD FOR A CONTROL SYSTEM FOR MANAGING SMART
DEVICES IN A MULTIPLE UNIT PROPERTY ENVIRONMENT

Abstract

A control system for managing smart devices in a multi-unit property environment
according to various aspects of the present technology may comprise a plurality

of smart home systems, wherein a single smart home system is installed in each unit
throughout the multi-unit property. The system may further comprise

a smart community system comprising a plurality of community

controllable smart devices installed throughout the' multi-unit property. The smart home
systems and the smart community system may-each be configured to communicate with
an access control system and infrastructure control system to allow individual residents
to control the smart home system associated with their residence and have limited
control over at least a portion of the community controllable smart devices through a
single user interface.
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United States Patent Application 20220051515
Kind Code Al
Schmidt. Mark Christopher. et al. February 17, 2022

DOUBLE-SIDED STORAGE LOCKER SYSTEMS ACCESSED AND
CONTROLLED USING MACHINE-READABLE CODES SCANNED BY MOBILE
PHONES AND COMPUTING DEVICES

Abstract

A double-sided ride storage locker system deployed at a park facility with ride sites,
including a system integrated with a facility ride management system, for automated
management and control over the operation of locker-rental state indication lights
displayed as rented on the egress side of the double-sided ride storage locker system.
The double-sided ride storage locker system provides guest visitors with access control
enabled by scanning multi-level machine-readable codes using mobile scanning
computing systems, such as web-enabled smartphones with digital cameras and mobile
application support. The storage locker system supports automated modes of discovering
and finding where a guest's rented locker is located within the facility and its sites at any
moment in time, simply by using the guest' smart phone to scan a device-level code, a
site-level code, a facility-level code or a discovery-level code, posted anywhere within
the facility or any site, without need for using a physical locker lookup kiosk or other
conventional systems and methods.
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United States Patent Application 20220044673
Kind Code Al
Park. Youngchoon. et al. February 10, 2022

BUILDING SYSTEM WITH ENTITY GRAPH COMMANDS

Abstract

One or more non-transitory computer readable media contain program instructions that,
when executed, cause one or more processors to: receive first raw data including one or
more first data points generated by a first object of a plurality of objects associated with
one or more buildings. generate first input timeseries according to the one or more data
points. access a database of interconnected smart entities, the smart entities including
object entities representing each of the plurality of objects and data entities representing
stored data, the smart entities being interconnected by relational objects indicating
relationships between the smart entities. identify a first object entity representing the
first object from a first identifier in the first input timeseries. identify a first data entity
from a first relational object indicating a relationship between the first object entity and
the first data entity. and store the first input timeseries in the first data entity.
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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.
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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 20210397166
Kind Code Al
Sayyarrodsari. Bijan. et al. December 23, 2021

INDUSTRIAL AUTOMATION CONTROL PROGRAM GENERATION FROM
COMPUTER-AIDED DESIGN

Abstract

An industrial control programming development platform simplifies generation of an
industrial control program and associated tag definitions by generating at least a portion
of the control program and tag definitions based on analysis of digital engineering
drawings of an automation system to be monitored and controlled. This drawing-based
program generation includes creation and configuration of smart data tags that model
and contextualize controller data at the device level for processing by higher level
analytic systems. This device-level contextualization can be based in part on inferences
drawn from the digital engineering drawings:.
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United States Patent Application 20210390222
Kind Code Al
Wodrich. Michael. et al. December 16, 2021

METHODS OF COMMUNICATING GEOLOCATED DATA BASED UPON A
SELF-VERIFYING ARRAY OF NODES

Abstract

Methods and apparatus for verifying respective positions of Nodes based upon
ultrawideband wireless communications between nodes included in an array. Values for
variables derived from multiple wireless transmissions between the nodes are
aggregated, and a position of a particular node may be determined based upon multiple
data sets generated by multiple communications of disparate Nodes. Data is transmitted
to a smart device based upon a position of a particular node and a direction of interest.
In addition, the presence of an obstacle to wireless communication between some nodes
may be derived from the data sets. A user interface may provide a pictorial view of
positions of all or some Nodes in an array, as well as a perceived obstruction.
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United States Patent Application 20210385716
Kind Code Al
BAE. Beomsik. et al. December 9, 2021

METHOD OF PROCESSING ANCHOR USER PLANE FUNCTION (UPF) FOR
LOCAL OFFLOADING IN 5G CELLULAR NETWORK

Abstract

Disclosed are a communication scheme and a system thereof for converging an IoT
technology and a 5G communication system for supporting a high data transmission rate
beyond that of a 4G system. The present disclosure can be applied to intelligent services
(for example, services related to a smart home, smart building, smart city, smart car,
connected car, health care, digital education, retail business, security, and safety) based
on the 5G communication technology and the loT-related technology. The present
disclosure relates to a method of a session management function (SMF) entity in a
communication system.
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United States Patent Application 20210374300
Kind Code Al
Wodrich. Michael A.. et al. December 2, 2021

METHOD AND APPARATUS FOR IMPROVED POSITION AND ORIENTATION
BASED INFORMATION DISPLAY

Abstract

Apparatus and methods for enhanced wireless determination of a position and direction
of a smart device are describe which support the display of a virtual tag upon a user
interface of the smart device. Wireless transceivers controlled by the smart device
communicate with reference point transceivers to generate data sufficient to determine
relative positions of the wireless transceivers and a direction of interest. Operation of
LIDAR may be operative to verify the position and direction of the Smart Device as
well as a topography of the environment.
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United States Patent Application 20210372645
Kind Code Al
Harder. Lutz December 2, 2021

MULTIPURPOSE MULTIFUNCTION DEVICE

Abstract

A multipurpose distributed building automation device, also known as a "smart home
device", and a method for implementing a distributed building automation network are
provided. The devices according to the disclosure are used for controlling devices

and building services technology in the context of building automation. The device
according to the disclosure has a housing and a display and comprises the following
components: at least one sensor, at least one actuator and at least one computing unit,
wherein the components are arranged in the housing and thus combined in one device
and the device is functional without a connection to a central gateway or network device
and the device is embodied for installation in a flush-mounting box or as a replacement
device for a wall thermostat and has a power supply unit or voltage converter.
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United States Patent Application 20210358103
Kind Code Al
Vaidyanathan. Vivek. et al. November 18, 2021

SYSTEM AND METHOD FOR MINERAL EXPLORATION

Abstract

A system and method of identifying potential areas for mineral extraction is disclosed.
The proposed systems and methods describe an autonomous mineral discovery platform
that leverages robotics, X-Ray Florescence (XRF) technology, image

analytics, smart devices, and [oT enabled devices to perform comprehensive field
surveying and exploratory sampling. For example, by implementation of remote
navigation and control, as well as field data capture’and real-time data transmission
capabilities, this platform can be configured to automatically identify rock types and
their surface features and perform elemental composition analysis of surface while on-
site and remote from the operator site.
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United States Patent Application 20210341905
Kind Code Al
Chand. Sujeet. et al. November 4, 2021

SMART GATEWAY PLATFORM FOR INDUSTRIAL INTERNET OF THINGS

Abstract

A smart gateway platform leverages pre-defined industrial expertise to identify limited
subsets of available industrial data deemed relevant to a desired business objective, and
to collect and model this relevant data to apply useful constraints on subsequent artificial
intelligence or machine learning analytics applied to the data. This approach can reduce
the data space to which Al analytics are applied, and assist data analytic systems to more
quickly derive valuable insights and business outcomes. In some embodiments,

the smart gateway platform can operate within the context of a multi-level industrial
analytic system, feeding pre-modeled data to one or more Al or machine learning
systems executing on one or more different levels of an industrial enterprise.
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United States Patent Application 20210328836
Kind Code Al
Schubert. Shawn D.. et al. October 21, 2021

SMART GATEWAY DEVICES, SYSTEMS AND METHODS FOR PROVIDING
COMMUNICATION BETWEEN HVAC SYSTEM NETWORKS

Abstract

A smart gateway device for a first network associated with a building management
system (BMS) is configured to discover a physical device and generate a new virtual
device responsive to a determination that a device identifier of the physical device does
not match any device identifiers in a virtual device registry. The virtual device registry
provides mapping between the new virtual device and the physical device. One or more
data points of the new virtual device correspond to-one or more data points of the
physical device. The smart gateway device is configured to receive data values for the
one or more data points of the physical device and update the one or more data points of
the new virtual device with the data values for the one or more data points of the
physical device. The virtual device is.configured to represent the physical device on the
first network.
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United States Patent Application 20210312547
Kind Code Al
Ding. Tao. et al. October 7, 2021

MULTI-ENERGY TRADING AND MANAGEMENT PLATFORM BASED ON
BLOCKCHAIN

Abstract

This invention provides a method for building a multi-energy trading and management
platform based on blockchain. Based on the attributes of different functions to be
implemented in the energy trading and management platform, the platform is built by
combining different advantages of blockchain technology and database technology.
Deploy the functions of issuing transactions, matching transactions, and querying
transaction information in Ethereum smart contract, store user registration information
in a traditional database, and establish a mapping relationship between real information
and lengthy blockchain accounts to make information of transactions on the market be
displayed with real names. This method not only meets the needs of energy distributed
transactions but also avoids the problem of incompatible string type data in

Ethereum smart contracts which affects system performance. At the same time, the
transaction data displayed with‘real names ensures the openness and legality of the
transaction system. It has a strong reference significance for the development of new
models of distributed energy trading.
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United States Patent Application 20210302070
Kind Code Al
MAHAL. Manmohan Singh September 30, 2021

ECO SMART PANELS FOR ENERGY SAVINGS

Abstract

An eco-smart panel is described comprising a solar thermal panel, a phase change
material, a metal foil layer, and a structural frame constructed of materials including
wood studs, gypsum, or fiberglass-reinforced concrete. The materials may be variously
configured to create modular systems for fabricating buildings or structures. Eco-
smart panels may be utilized to create buildings or structure with enhanced energy
efficiency, increased fire resistance, increased flood resistance, and decreased
construction cost and time.
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United States Patent Application 20210294174
Kind Code Al
Brown. Stephen Clark. et al. September 23, 2021

MULTIPURPOSE CONTROLLER FOR MULTISTATE WINDOWS

Abstract

"Smart" controllers for windows having controllable optical transitions are described.
Controllers with multiple features can sense and adapt to local environmental conditions.
Controllers described herein can be integrated with a building management system
(BMS) to greatly enhance the BMS's effectiveness at managing local environments in

a building. The controllers may have one, two, three or more functions such as powering
a smart window, determining the percent transmittance, size, and/or temperature of

a smart window, providing wireless communication between the controller and a
separate communication node, etc.
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United States Patent Application 20210288988
Kind Code Al
Baughman. Aaron K.. et al. September 16, 2021

HOME AUTOMATION RISK ASSESSMENT AND MITIGATION VIA MACHINE
LEARNING

Abstract

An approach for identifying mitigation solution based on critical situations is disclosed.
The approach includes detecting one or more critical situations associated within a
structure and detecting one or more location of one or more users in the structure. The
approach retrieves a user-knowledge corpus based on-one or more smart 1oT devices or
from existing database. Furthermore, the approach retrieves a critical situation
knowledge corpus from various servers and creates risk mitigation action plans to
address the one or more critical situations. The approach selects an optimal plan, by
leveraging machine learning through combinatorial optimization technique, from the
existing risk mitigation action plans and executing the optimal plan.
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United States Patent Application 20210288607
Kind Code Al
Moslehi. Mehrdad M. September 16, 2021

RAPIDLY DEPLOYABLE AND TRANSPORTABLE HIGH-POWER-DENSITY
SMART POWER GENERATORS

Abstract

A portable solar photovoltaic (PV) electricity generator module comprises a plurality
of smart power slat (SPS) units, each SPS unit comprising a plurality of solar cells
electrically connected together based on a specified cell interconnection design, and, N
at least one power maximizing integrated circuit collecting electricity generated by the
plurality of solar cells. The plurality of SPS units are mechanically connected such that
the SPS units can be retracted for volume compaction of the module, and can be
expanded for increasing PV electricity generation by the module. The module can be
used as part of an electric power supply with-a maximum power point tracking (MPPT)
power optimizer, storage battery and leads to connect to a load. The load can be AC or
DC.
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