JAmutpuii CtapkoB

HNudpacTpykTypa yMHOro 1omMa

B knure , coctosieii u3 4 aBTOHOMHBIX 4acTell , pacCCMOTPEHbI HHHOBALIMOHHbIE
WHPPACTPYKTYPHBIE KOMIOHEHTH YMHOTO JIOMa B YaCTH 00ECIIEUEeHHUs SJHEPTUEH , Pe3epBHOTO
aKKyMYJIMPOBAHUS SHEPTUU , 00ECTIEUeHHs] BOJOU U €€ OUMCTKH , peTeHepalui U
PELMPKYISALUH , 00€CIIEUeHHs YUCTBIM BO3YXOM , €r0 pereHepanueil u HachlleHneM
KHUCJIOPOJIOM M KOMIUIEKCHBIE HHTETPATUBHBIE BOIIPOCHI AKTUBHOI'O KOHTPOJIA U YIIPABICHUSA
STUMHU KOMIIOHEHTAMH U UX B3aMMOCBS3SIMU B PEKHME PEATbHOIO BPEMEHU

ITo BceM mpescTaBieHHBIM KOMIIOHEHTAM MH(PPACTPYKTYPBI U MX B3aUMOCBS35IM JIaHbI
ONMCAaHUS TEXHUYECKUX U IIPOTPaMMHBIX PELIEHUI HAa YPOBHE COOTBETCTBUS
ONTUMU3UPOBAHHOMY MHPOBOMY YPOBHIO TEXHOJOTMYECKOM M KOHCTPYKTMBHON HOBU3HBI U
00€eCTIeYNBAOIINX PEATHHYI0 BO3MOKHOCTD UCIIOJIB30BAHUS B KOHCTPYKIIMH U B TIPOIIeccax
JKCIUTyaTalliy YMHOTO JIOMa 3JIEMEHTOB HUCKYCCTBEHHOT'O MHTEIIEKTA U NCKYCCTBEHHBIX
HEHUPOHHBIX CeTen

Kaxk n3BecTHO U3 mpeabLAyIIero onbiTa MOArOTOBKA K UCIOJIb30BaHUIO BOJIBI B CHCTEMAaX
YMHOT'O JIOMa , OYMCTKA BOJIBI , €€ pereHeparys 1 MoBTOPHOE UCIIOJIb30BaHNE B MHPPACTPYKTYpE
YMHOTO JJOMa SIBIISIFOTCS OJTHAM U3 KITFOYEBBIX BOTIPOCOB OMpeeNieHUs] BO3MOKHOCTH BOOOIIE
MOCTPOUTH YMHBIN JIOM

Kuwra , kak 6110 OTMEUYEHO paHee , COCTOUT U3 4 aBTOHOMHBIX 4YacTel , KakJ1as U3 KOTOPBIX
MIpe/ICTaBiIsieT CO00M OPUTHHATIBHYIO Pa3paboTKy , pa3BUBAIOILYIO T€ HAIIPABJICHUS



COBPEMEHHOT0 Pa3BUTUS TEXHUKH U TEXHOJIOTHH , KOTOPbIE CIOCOOHBI CPOPMUPOBATH YMHBII
JIOM

Tak kak OHUM U3 HANIPABICHUH TBOPUYECKOH IEATETLHOCTH aBTOPA HACTOSAIINX KHUT SBIISIETCS
KOMILIEKCHAs! MHHOBALIMOHHAS JIOTUCTHKA , OH NIPEJIaraeT BHUMAaHUIO YNTATEIeH COOOpaKeHUS
0 JIOTHCTUKE TeHEPUPOBAHHS HHHOBALMOHHBIX PEIICHUH B paMKax YCJIOBUI U UCXOIHBIX
TpeOOBaHUI CIOKHUBIIUXCS U CKIIQABIBAIOIINXCS B YCIOBUAX YMHOTO JIoMa ( €CIM IPUHUMATh 3a
OCHOBY XapaKTEPUCTUKU U KJIACCH(PHUKAIINN CIIOKUBIIUXCS 110 COCTOSHHUIO HA CETOHAIIHUI
JeHb TexHHueckux peumenuit Tuna , - SMART HOUSE , SMART HOME
INFRASTRUCTURE , SMART BUILDINGS

BBenenne B MHHOBAIMOHHYIO JIOTHCTHKY YMHOI'O I0OMA U €ro HH(PPacTPyKTYPHBIX
3J1eMEHTOB

[Ipouecc co3nanust TEXHUYECKOTO PEIICHUs , KOTOPOE SBJISETCS U300PETEHUEM U BMECTE C TEM
MMEET KOMMEPUYECKHI MOTEHIINAJI, CBA3aHO C OOJIBIION aHAIMTUYECKOU MOATOTOBKOM, OOJIBIINM
KOJINYECTBOM CPAaBHUTEJBHBIX ONEPALNi U BBISBICHUEM TEX MTAPAMETPOB M ACIIEKTOB, KOTOPHIE
B CYIIECTBYIOIIEH MOMEHTHOM CUTYaIlMy CIIOCOOHBI MPUBJIEYh BHUMAHNUE HHBECTOPOB U
obecneunTh He0OXOUMBINA YPOBEHb MOTPEOUTENHCKOTO CIIPOca

ITporwio BpeMst 060C00IEHHBIX H300PETEHH A, KOTOPHIE MOTJIN OBITh PEaJTH30BaHbI ABTOHOMHO H
HE 3aBUCEJH OT KOMIUIEKCA TEXHOJOTHI ¥ HHTEIPUPOBAHHBIX YCIOBUN COBPEMEHHOM JKU3HH,
BKJIIOYAst U 9KOJOTHYECKUE U IPUPOIOOXPAHHBIE aCIIEKThI, HE HCKJIFOYas M COLMAIbHbIC
0COOEHHOCTH UCITOIL30BaHUSA

OpueHTHPOBATbCA B 3TOW CUTYyallMU aBTOpaM WK pa3pabOTUYMKaM TEXHUYECKOTO PELIeHMS TN
TEXHOJIOTMH NP OTCYTCTBUM CUCTEMHOI'O MOAX01a U YETKOM METOIOJIOTMHU JOCTATOYHO CI0KHO

Hpexcne BCCTO HCO6XOI[I/IMO OLICHUTH BO3HUKIICC TCXHOJIOT'MYCCKOC PCUICHUC U
CUCTCMATHU3UPOBATL €TO IMAapaMETPhl B CPABHCHUHN C TEMH TCXHUYCCKUMU PCUHICHUAMU U
TEXHOJIOTHUAMHA , KOTOPLIC ObLIH CO3aaHbI paHbIIC U HUMCJIM U UMCIOT KOMMep‘IeCKI/IfI ycuex

UYarme Bcero TpeOOBaHUS PHIHKA, SIBIISIOTCS BECbMa CYObEKTUBHBIMU U HEOOXOAMMO HAUTH CBSI3b
CyOBEKTHBHBIX (DAKTOPOB U OOBEKTUBHBIX YCIIOBHH , CBSI3aHHBIX C MPEAETbHBIMU
BO3MOKHOCTSIMU T€XHOJIOTHYECKOTO 000pyA0BaHUS, HAIMYUEM COOTBETCTBYIOIIUX MAaTEPUAJIOB,
LIEHOM U PEeabHOCTHIO OT/AETIOYHBIX ONEpaIfii U HE 1aTh BCEM ITUM MpoOIeMaM MOTyOUTh
MOJIOKUTEIIbHBIC U TIPEUMYIIECTBEHHbIE OCOOCHHOCTH M OTJIMYUS OyAyIIero n3o0peTeHus

IIpenBapuTenbHBINA aHAIU3 PEKOMEHIYETCSl BBIIOJIHATH 10 HMKEU3JI0KEHHON CUCTEME !
BBeaenue

XapakTepucTUKa KOMIUIEKCHOTO XapakTepa MPEIIOKEHHON TEXHOJIOTUH

AHanu3 npeaioKeHHON TEXHOJIOTUY Ha IPEIMET HMCIOJIb30BAHUSL TOJILKO U3BECTHBIX U

MHOT'OKPAaTHO IMPOBEPCHHBIX (i)I/I3I/I‘-IeCKI/IX IMPUHIUIIOB U 3aKOHOB, BOILIOIIEHHBIX B KOMIIAKTHOM
HHTCTPaJIbHOM KOHCTPYKTOPCKOM MJIN TEXHOJOTHYCCKOM PCIICHUH,



AHanu3 npeyoKeHHON TEXHOJIOTUHM U yCTpoMcTBa ( MeTosia ) njisi €€ pealin3aluu ,
MO3BOJIIOIIMX TPUMEHHUTh UX B peajbHbIX HHIYCTPUAIBHBIX CHCTEMax , 0e3 MaJleHIIiero
W3MEHEHUS WM MOAU(PUKAIIUY X KOHCTPYKITUHU WM MAJICHIIIETO M3MEHEHHSI IIPUHITUTIA
paboTHI;

Ananuz HpeﬂHOH(eHHOﬁ TEXHOJIOTHU Ha NPCAMET HCIIOJb30BaAHUSA TOJBKO U3BECTHBIX U
IIHAPOKO UCIOJIB3YOUIUXCA KOMIIOHCHTOB U UX CO‘IGTElHPIfI;

AHanu3 npeyio)KeHHON TEXHOJIOTUHU Ha MPEeIMET BO3MOKHOCTH KOMIIJIEKCHOTO UCIIOJIb30BAHUS
Hapsy ¢ LIMPOKO U3BECTHBIMU U HOBBIX KOMITOHEHTOB B PA3JIMYHBIX COYETAHUSAX C
M3BECTHBIMH, KOTOPBIE 00pa3yloTCs B IpesiaraéMoM Iporecce , 3a CU€T CBOMCTB U
XapaKTePUCTHK YCTPONUCTBA AJIsl pean3aluu NpeyIoKEHHON TEXHOJIOTUH;

Ananuz Hpe,Z[JIO)KeHHOﬁ TCXHOJIOTHU Ha NPCAMET YPOBHA YHUBCPCAIIBHOCTHU U ruOKocTH ,
MMO3BOJIAIOIIECTO NIPHUMCHUTDH ruOKye TEXHOJIOTHYECKHE CXEMEI B nmpeaciax oaHoro u Toro xe
YCTPOﬁCTBa HJIIM MCTOAa I pC€alin3allui TCXHOJIOTHUH;

AHanus cocrtaBa NPENJIOKEHHOM TEXHOJIOTHH Ha IIPEIMET BO3MOKHOCTH UCIIOJIb30BAHUS UIH
HaJIM4Yusl CHUCTEMBbl YIPaBIEHUS, KOHTPOJIS U PEryJIMpOBaHUs MapaMeTpoB, Oa3upyroliencs Ha
MUHUMAaJIbHOM KOJIMYECTBE KOHTPOJIBHBIX U PErYIMPYEMBIX I1apaMETPOB MPOLECCA , UMEIOIIHNX
MPSIMYIO 3aBUCHMOCTD U HETIOCPE/ICTBEHHOE BIIMSHUE HA YPOBEHb 3()(hEeKTUBHOCTH KaK Tporiecca
, TaK ¥ Ha ypoBeHb 3(h(PEeKTUBHOCTU CAMOro yCTPONCTBA B MTPOLIECCE €0 MPUMEHEHHUST C y4ETOM
MI0JIy4€HUsI HEOOXOUMBIX TEXHOJOTUYECKUX , JHEPTeTUUECKUX U IKOJIOTUYECKUX PE3YIIbTATOB;

Onucanue npouecca
Bo3moxHBIE KOMITOHEHTEI MPEATIOKCHHBIX TEXHOJIOTMHU U yCTpOfICTBa

OrnucaHue BapuaHTOB KOHCTPYKIIMU YCTPONCTBA C yU4ETOM BO3MOXKHOCTH JIJIs KOMILIEKCHOM
AKTHBAIIUU U MOBBIIEHUS Y((HEKTUBHOCTH €r0 OCHOBHBIX MPUHITUIIOB

Onucanue NpeuMyIecTB Jis Ipoliecca , HOJIydaeMbIX Ipu paboTe MpeasaraeMoro
YCTPOMCTBA 3a CUET CBOMCTB M XapaAKTEPUCTUK CAMOT0 YCTPOMCTBA

Ornrcanne U3BECTHBIX OMPOOOBAHHBIX TEXHOJOTUM , TPEAIIECTBOBABIINX BO3HUKHOBEHUIO
IpeyIaracMoi TEXHOJIOTMHA U KaK OHU B MIOJIOKUTEIIBHOM aCIEKTE NOBJIUSAIN HA OTY
TEXHOJIOTHIO U €€ BBIXOJHBIE TapaMETPhl U XapaKTEPUCTUKH

XapakTepucTUKa MpeiaraeMoil TEXHOJIOTUH

IlocnemoBaTeabHOE ONMHMCAHKUE TEXHOJIOTMUECKIX NEPEXoa0B IpeajaracMoro mpouecca

HpI/IHI_[I/IHI/IaJ'H)HaSI cXeMa yCTpOﬁCTB 1 KOMIIOHCHTOB, BXOJAIINX B MHAYCTPHUAJIbHYIO
CUCTCMY , UCTIOJIB3YIOINYIO NPCJIaraCMyr0 KOMIIJICKCHYIO TCXHOJIOTHIO



[opsimok paboThl MpeAsaraeMoro ycTpoicTBa Ha MpUMEpE €ro BHEAPEHUS B pealibHYIO
UHYCTPUATIBHYIO CHCTEMY

Pabouas XapaKTCPpUCTHKA HpC,Z[J'IO)KGHHOﬁ TEXHOJIOIT'MU Ha MEPBEIX dTAIlaX IIPUMCHCHUA

Pabouas XapaKTCPpUCTHKA Hpe,HHO)I(eHHOﬁ TEXHOJIOIMHK Ha IMOCICAYIOIIUX dTalax eé
MMPUMCHCHUA

MeTob! perynTupoBaHusi OCHOBHBIX pab0dnX XapaKTEPUCTHK MPEI0KEHHON TEXHOIOTHH;
BO3MOKHOCTb JUCTAHIIMOHHOI'O YIIPABJICHUS IIPOLIECCOM PETYIUPOBAHKS; OCHOBHBIE
peryiaupyemMble apaMeTpbl; 0OpaTHas CBS3b IPU PEryJIMPOBAHUH

OcHoBHBIE paboune napaMeTpsl NPEATIOKEHHON TEXHOIOTUN , GOpMHpPYIOLIHE e&
[IPEUMYILECTBA [I€pe] U3BECTHBIMUA BAPUAHTAMU U TEXHOJIOTUAMU

Omnucanue MMPCIJIOKCHHOT'O ITPpOHCCCa NJIM KOMINICKCHOI'O UJIM MHTCIPATHBHOI'O XapaKTepa
HpGI[JIO)KGHHOfI TCXHOJIOTHMH,; MPCUMYIICCTBA , BOSHUKAIOMIUC MTPU pCaIn3allnn
MMPCIIOKCHHOI'O IIpoHecCa NI TCXHOJIOI'NU

HpennonaraeMLIe n paC‘léTHHC XApaKTCPUCTHUKHU IIpCjIaracMoro mnpouecca

TexHnueckue 1 KOMMEpPUYECKUE IIPEUMYILECTBA IPUMEHEHHS NPEII0)KEHHON TEXHOJIOTUH
€€ BO3MOXHBIM KOMIUIEKCHBIM XapaKTep U BIUSHUE ITOTO aCleKTa

Pabora ¢ 6;10k-cxXeMOii NATEHTHO-JIMIEH3UOHHOH CTPaTeruu

Ilocne 3aBCPUICHUA YKA3aHHOT'O aHAJIM3a CUTyallu, MOXKET OBITh HAKOILICHO JO0CTAaTOYHOC
KOJIMYCECTBO I/IH(i)OpMaHI/II/I JJIs 3alIOJTHCHU S OJI0K- cxeM H&TCHTHO-J’IHHGHSHOHHOﬁ CTpaTerun

B 3aBUCHMOCTH OT CJIOKHOCTH TEXHUYECKOIO PEIIEHUS, MOT'YT CYIIECTBEHHO OTJINYAThCS U
OJIOK-CXEMBI, HO ONPENENEHHO , cCXeMbl OyayT Oosee 3 (PEeKTUBHBIMU U JOCTOBEPHBIMHU , €CIIU
nepeJl UX 3arnoIHeHHeM OyIeT OCYIIECTBIEH TPOTHO3 Pa3BUTHSI HAIIPABJICHUS TEXHUKH K
KOTOPOMY OTHOCHTCS MPEII0KEHHOE TEXHUUECKOE PeIlIeHHs UM TeMa OyIyIiero n300peTeHus

Z[J'ISI TAKOI'0 IMPOTrHO3a B HACTOAIICC BPEMA CYIICCTBYECT MHOKECTBO I/IH(l)OpMaI_II/IOHHBIX
HHCTPYMCHTOB U UX dHAJIN3 B COYCTAHUH C IOHUMAHUEM TEXHUYECKOU U KOMMCp‘ICCKOﬁ
CYIIIHOCTH H306peTaeM0171 TEXHOJIOTUH ITO3BOJISIOT BEIIIOJIHUTH TaKOM IMPOTHO3 JOCTATOYHO
TOYHBIM

[Tocne 3TOro no npeanoKeHHOMY 00pa3Ily MOKHO 3aIIOJIHUTH IEPBbIE JTUCTHI OJIOK CXEMBI U
BBIMIOJIHUTh HAMEUYEHHOE K peain3aluu

BrinonHenue B mosHOM 00bEME BCeX MpeBapUTENbHBIX TPEOOBAHUHN K KaUeCTBY PaOOTHI
MHOPACTPYKTYPHBIX JIEMEHTOB YMHOI'O IoMa MO3BOJISIET NEPEHTH K YacTH 2 KHUTU B KOTOPOH
OyayT OCBeIEHBI OJJHU U3 HanboJiee aKTyallbHBIX BOIPOCOB , - 00€CIeUYeHUs] BBICOKOTO
KayecTBa BOJIbI B CTPYKTYpax YMHOT'O JIoMa 0€3 MCIIOJIb30BAaHUS I TOI'0 XUMHUYECKUX
MaTepUajoB U PeareHTOB



Ha pucynkax mnpencraBieHbl B JIMHEHHOM MaclITaOHOM (paKkTope pa3inyHbIe TUIIbI
a’pOIMHAMUYECKUX BUXPEBBIX I'€HEPATOPOB MEHbI IPU TOMOLIN KOTOPHIX B MH(PACTPYKTYPHBIX
KOMITOHEHTaX YMHOT'O JJoMa OCYILIECTBIISIFOTCS ONIEPALIUH a3PALUU UCIIOJIB3YEMON BOABI ,
HACBIIIEHUS BOJIbl PACTBOPEHHBIM JIO YPOBHS MOJHOM caTypalMi KUCIOPOJIOM

Taxoxe Ha pUCYHKaX MPEACTABJICHBI BUXPCBLIC I'CHCPATOPLL
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JAmvutpnii Ctapkos

HNudpacrpykrypa ymHoro noma ( 4actp 3 )

B Tperbeil yacTu KHUTM pacCMOTpPEHbl MHHOBALMOHHBIE MH(PACTPYKTYpHBIE KOMIIOHEHTHI
YMHOTO JIOMa B 4aCTH 00€CIeueHus BO3lyXOM , OUYMCTKU BO3/AyXa , UCIIOJIb30BAHUS
pPEreHepUpOBAHHOIO BO31yXa IS adpalli BOABI U JJI HACBHIICHUS BOABI KUCIOPOIOM 10
MAaKCUMAaJIbHOTO YPOBHS CaTypalyu

Kpome 3Toro B KHUTE pacCMOTPEHBI BOIIPOCHI UCTIONIb30BaHMsI B MHPPACTPYKType YMHOTO 10Ma
YCTPOMCTB aKTUBHPYIOIIMX M NMPeoOpa3yroInX BO3AYIIHbIN MOTOK U BBOJAIINX MHKPO -
My3bIpU BO3/yXa B BOAY , HAIIpUMEP B BAHHOM C LIE€JIbIO IPEBPAICHNS] OOBIYHON CTaHIaPTHON
BAHHBI B JUKAKy3H

BBuay Toro , yTo pa3paboTKH 37€MEHTOB HHPPACTPYKTYPHI YMHOI'O I0Ma HaXOsATCs B
HACTOsALIEE BPEMs B aKTUBHOM IIEPUOJE ONPEAECICHUS TEXHUUECKUX XapaKTEPUCTUK U JU3alHa ,
HMMEET CMBICII COITOCTaBUTh HAIIPABIICHUS PA3BUTHUS 3TOU IPYIIILI TEXHOJIOTUH C IIPOrHO3aMU
WHHOBAIIMOHHOTO Pa3BUTHSI MUPOBOW SKOHOMHUKH Ha Onmxaiiimue 5 net

OO6mme knaccu(uKauy HapaBIeHUN Pa3BUTHUA !

1.1. Buosorudeckast HIEKTPOHHUKA, B TOM YUCJIE,- OMOAaTUNKH; Onosorudeckue -OBM;

1.2. O6opynoBanue HHPOPMAIIMOHHBIX CHCTEM, B TOM YHCIIE,- CBEpXMOIIHbIE -OBM
napajuieIbHOTO ACHCTBUS; HEepo-OBM;

1.3. [IporpamMmMHOe obecrieueHue, B TOM YUCIIE,- CHCTEMbBI aBTOMAaTHYECKOTO MePEBO/Ia; CHCTEMBI
morerupoBanus peatbHOCTH( VIRTUAL REALITY SYSTEMS ); camo-mionotHsrOImecs
0a3bl JaHHBIX;



2. HoBble MaTepHAaJbI

2.1. Kepamuka, B TOM YHCIIE,- CBEPXIPOBOAHUKH( KAaTYIIKH , 00Iaqal0Ie CBOMCTBOM
CBEPXIPOBOJMMOCTH MIPU BBICOKUX TEMIIEPATypax ); CBEpX- TEIJIO-IPOBOJHUKH- HAaHO-
KOMITO3UTHI Ha 0a3e MCKYCCTBEHHBIX M HATYPAJbHBIX aJIMa30B; Ta30BbIe TYPOUHBI U
JIBUTATENHN , CO3JIaHHBIE C UCIIOJIb30BAHNEM KEPAMUUECKUX MaTEpPHAIOB; HOBBIC BUIIBI
cTekiia( HeJTMHEHHOE ONTHYECKOE CTEKIIO ) ; HOBbIE BUBI IIOKPBITHI HA CTEKIIC U KEPAMUKE,
CYIIECTBEHHO M3MEHSIOIINE X CBOWCTBA;

2.2. [TonynpoBOJHUKH, B TOM YHUCJIIE,- ONTHYCCKUE HHTETPAILHBIC CXEMBI; TIOIYIIPOBOIHUKOBBIC
3JIEMEHTBI CO CBEPX--PELIETKOM;

2.3. MeTtaisl, B TOM YHUCIIE,- aMOP(HBIE CIIIaBbI; CILIABBI C MOTIOMIEHHBIM BOIOPOJIOM;
MarHUTHBIC MaTEPHAIIbI,

2.4. Oprannyeckre MaTepualibl, B TOM YHUCIIE,- OPraHWYECKHE HEIMHEHHbIE ONTOAJICKTPOHHBIE
9JIEMEHTHI; IIaMSTh, OCHOBAaHHAs! HA ONTHYECKOM BBDKHTAHHUU JIBIPOK; MOJICKYJISIPHBIC
pUOOPHI; TEPMOIUTACTUYHBIC MOJIEKYJISIPHBIE KOMITO3UTHBIE MaTEPUAIIbI;

2.5. KoMno3uTHbIe MaTepualibl, B TOM YUCIIE,- BBICOKOKAUECTBEHHBIE TUIACTUKU C YIIPOYHECHHEM
U3 YIIIEPOIHBIX BOJIOKOH; BBICOKOKaYeCTBEHHBIE METAITNYECKHNE KOMITO3UTHBIE MaTePHAIIBL;
BBICOKOKAYECTBEHHBIE KEPAMUYECKIE KOMITO3HUTHI ; BBICOKOKAUeCTBEHHbBIE KOMITO3UTHI THIIA-
KapOoH- KapOOoH ( yIJIepoa-yriiepo1, ¢ MOAU(PHUITUPOBAHHBIM rpauTOM, ¢ HAHSCEHHBIM
METOJIOM MMHPOJIN3a TPadUTOM, C MHOTOCTYIIEHYATHIM , HAHECEHHBIM METOIaMH ITHPOJIH3a
B BaKyyMe TpauTOM, C JJIEKTPOXUMUYECKH aKTUBUPOBAHHBIM I'padUTOM, Ha THOKOW MIIH
9JIACTUYHON BUCKO3HOW OCHOBE C IOCIIENYIOLICH IIEKTPOXUMUYECKON aKTUBAIMEH 1oce
HAHECCHUS Ha BUCKO3HYIO MAaTpUIly rpaduTa METOJIaMH IHPOJIH3a B BAKYyME );

Kak BUIHO M3 cpaBHEHHS C XapaKTEPHUCTHKAMHU KOMIOHEHTOB HHPPACTPYKTYPhl YMHOTO JIOMa ,

pa3BUTHE MTPOEKTOB JIEMEHTOB YMHOT'O JIOMa U MaTepPHaiOB MPUMEHSEMBIX I U3TOTOBICHHS

AeTanel ¥ y3710B HHPPACTPYKTYPHBIX 3JIEMEHTOB U CUCTEM YMHOI'O I0Ma MOJIHOCTBIO

COBITAAIOT

3. Hayka o ku3nu

31 Hosrle BU/Ibl MCIUIIMHCKUX IIPEIIApaToOB, B TOM YHCJIC,- JICKAPCTBCHHBIC ITPEIIapaThbl AJIA
neuyeHus ( Mpo(UIAKTHKH ) OIyXOJIEeBBIX 3a00JI€BaHUMA; JIeKapCcTBa Jisl JIeUeHUs(
NpO(UIAKTUKH ) CTapUECKOro c1aboyMust; JeKapcTBa Jyist JedeHus ( MpOPUIaKTHKH )
3a00JIeBaHUN CHCTEM OpraHM3Ma 3aBUCAIIMX OT UMMYHUTETa M ajuIepriuH;

3.2. Mcnonp30BaHrEe COMAaTHUECKUX OCOOEHHOCTEN YeI0BEKA, B TOM YHCIIE,- OaHK KOCTHOTO
Mo3ra; OHo3Heprus;

3.3. [Ipon3BOICTBO UCKYCCTBEHHBIX OMOOOBEKTOB, B TOM YHCJIE,- HICKYCCTBEHHBIE OPTaHEI,
UCKYCCTBEHHbIE (DEPMEHTHI U MEMOPAHHBI.

b) ba3oBble TexHo10rNM , 00ecneYnBaKOIIHE TPOU3BOJICTBEHHYIO IeSITeIbHOCTb, TO €CTh
TE€XHOJOTUM ¥ HHTErPUPOBAHHbIE COYETAHUS TEXHOJIOT M, 00ecnieunBaKOIIHe
KOHKYPEHTHO-CIIOCOOHOCTH NPOMBIILIEHHOCTH HAa MUPOBOM PBHIHKE.



4. DHepreruka

4.1. TexHomoruu NpoM3BOACTBA SHEPTUH, B TOM UHCJIE,- TOIJIUBHBIE OaTapeun; COTHEUHbIE
WUCTOYHUKHU YHEPTHH; alIbTCPHATUBHBIC OCH3WHOBBIC -BOJIHBIC YMYIIbCUU; MAIOTa0apUTHHIE
peaxkTophl Ha JIETKOH BoJie, 00Jiaaronire CoOOCTBEHHON YCTOMYMBOCTBIO; PEaKTOPhI
SJIEPHOTO CUHTE3a; BBICOKOCKOPOCTHBIE PEAKTOPBI-YMHOKUTEIH;

4.2. Texnonoruu noBbleHus 3¢(HEeKTUBHOCTH UCTOIb30BAHUS SHEPTUHU, B TOM YHCIIE,-
BBICOKOA()(DeKTHBHBIC XOJIOAMIILHBIC YCTAHOBKH U TETUIOBBIC HACOCHI; CBEPXITPOBOISIINE
KOHJICHCATOPbI SHEPTUU;

5. ABTomMarmsanus

5.1. PoboTtu3anus, B TOM 4uciie,- poOOTHI C HCKYCCTBEHHBIM MHTEINIEKTOM; YCTPOHUCTBA ISt
paboThl ¢ MUKPOOOBEKTAMY;

5.2. Texnonoruu B obsactu 06padaThIBaOIIEro 000pyAOBaHUS, B TOM YHCIIE,- CTAHKH C
HCKYCCTBCHHBIM MHTEIJICKTOM U KOMIIBIOTEPHBIM YHCIIOBBIM IPOTPAMMHBIM yIIPABICHHEM;
KOMIUIEKCHBIE 00paldaThIBalOIINE [IEHTPbI; CTAHKH CBEPXTOYHON 00pabOTKU;

5.3. Texnonoruun CAD/CAM,- KOMITBIOTEPM30BAHHOE ITPOEKTUPOBAHUE U
[MPOU3BO/JACTBO, B TOM uncie,- CHCTEMbl KOMIIBIOTEPU30BAHHOTO MPOEKTUPOBAHUS C
HCKYCCTBCHHBIM UHTEIIJICKTOM; MOJICIIMPOBAHUE U3/ICIIHIA;

5.4. Texuonoruu CIM/HIM (KOMILIEKCHO-UHTETPUPOBAHHOE M BHICOKO-HHTETPHPOBAHHOE
MIPOMBINIJICHHOE TIPOU3BOICTBO ), B TOM YHUCIIC,- aBTOHOMHBIC CUCTEMBI C pacIpe/IeIEHHBIM
yIpaBiIeHNUEM; HTHTETPUPOBAHHOE TEXHOJIIOTUYECKOE 000PYIOBaHHUE.

B) CounanbHo-BaxHbIe 0230Bble TEXHOJOTHHU, TO €CTh TEXHOJOTHH, MOMOTraKIue NOAHATH
YPOB€Hb KM3HU.

6. Casa3b

6.1. CnyTHUKOBBIC U TIEPEIBHKHBIC CUCTEMBI CBSI3H, B TOM YHCIIE,- IIEPCOHATILHBIC CPEICTBA
CBSI3H; CETU JAHHBIX HA OCHOBE CBEPXMabIX Ha3eMHbIX cTaHIUI(VSAT ) U CIlyTHHKOB;

6.2. [lepenaya n300pakeHus1, B TOM YHCJIE,- TEJICBHICHNE BEICOKOH pa3peniaromeit
cnocobrocTH(HDTV ); cuctembl kabenbHOTO TEIEBUACHUS ISl CITYTHUKOBOMW CBSI3H-
nepenaun paguonporpamm(CS/DC-CATV );

6.3. MHOTOKaHaIbHAs CBSI3b, B TOM YHCIIE,- CHCTEMBI TEICBU3MOHHON KOH(EPEHII-CBS3H;
BHJICOTENCPOHBL;

6.4. Pa3BuTHE ceTell CBS3H, B TOM YHCIIE,- KOMMYTaTOPBI ITMPOKOTIOJOCHBIX HHTETPATbHBIX
mdpoBsix ceteit cBs3u(ISDN );ontudeckne cucteMbl aOOHEHTCKON CBSI3U; JIOKATBHBIC
ONTHYECKUE CETH CBS3H;



7.1.

7.2.

7.3.

74.

8.1.

8.2.

8.3.

8.4.

7. Tpancnopr

JKene3HomopoKHBIN TPAHCTIOPT, B TOM YHCIIE,- CPEACTBA TPAHCIIOPTA C TMHEHHBIM
JBUTaTeNeM , paboTarolleM Ha IPUHIIKIIE CBEpXITpoBoAUMOCTH. CpelicTBa TpaHCIOpTa
HOBOT'O TIOKOJICHUS C JIMHEHHBIM JIBUTATENIEM, paOOTAIOIUM HA IPUHITUIIE
CBEPXIIPOBOJMMOCTH IIPU BBICOKHX TeMIIepaTypax; BBICOKOCKOPOCTHON Ha3eMHBIN
TpaHcnopT ¢ JnHeHbIM aBurateneM( HSST ); ycoBepieHCcTBOBaHHAs cCUCTEMA YIIPABICHUS
newxkeHneM moesnos ( ATCS ); OumoaanpHbIe CHCTEMBI( CKBO3HAS CHCTEMa JIBHOKCHUS );
TexHoMOTHsI MPOU3BOICTBA ABTOMOOMIICH, B TOM YHCIIE,- aBTOMOOMIIM HOBOT'O OKOJIEHUs( ©
KOMOMHHPOBAaHHBIMU JABUTATEISIMU, C ABUTATEISIMA PaOOTAIOIIMMU Ha AIMYJIbCHIX OCH3MHA
¥ BOJIbI WJIM COJIIPOBOT'O MACJa ¥ BOJBI ); aBTOMOOMIIH € aJIbTEPHATUBHBIM UCTOYHHKOM
SHEPruu ( AIEKTPOMOOUIIH ); PEBOTIOIMOHHBIE TEXHOJIOTUH MPOU3BOACTBA aBTOMOOUIICH;
CynoctpoeHue, B TOM YUCIIe,- TEXHO-CYTIEepIIaifHEePBhI; Cy/a ¢ TOBEPXHOCTHBIM
CKOJIbKEHUEM; CyJla C UCKYCCTBEHHBIM MHTEIIEKTOM; BOJHBIE -POOOTHI;

Bo3aymHelil TpaHCTIOPT, B TOM YHUCIIE,~ MHOTOMECTHBIE TACCAKUPCKUE CAMOJIETHI;
TUIEP3BYKOBBIE TPAHCIOPTHBIE CAaMOJIETHI; MAIOrabapUTHBIE MPOTMEIIEPHBIE CAMOJIETHI C
BEPTUKAJIHHBIM B3JIETOM U TOCAIKOMH;

8. Hcnoab3oBaHHe MPOCTPAHCTBA

TexHoIOTHH OCBOSHHSI KOCMOCA, B TOM YHCJIEC,- MIOA3EMHBIC COOPYKECHUS JIJISl IIPOBEICHHUS
9KCIIEPUMEHTOB B YCJIOBHSIX HEBECOMOCTH; HCCIIEA0BATEIbCKUE 0a3bl HA IIOBEPXHOCTH
JIYHBI; KaTalmyJbTa C JMHCWHBIM JBUTATEIIEM,

HazemHuble TEXHOIOTHH, B TOM YHUCJIE,- COOPYKEHUE CBEPX--HEOOCKPEOOB; CBEPXOO0IIbIIINE
BO3/yIITHBIE KYIOJIa; TEXHOJIOTUU JEMOHTaXXa CBEpX--HEOOCKPEOOB;

Hcnonp30BaHMe TIOJI3EMHOTO TIPOCTPAHCTBA, B TOM YHCJIC,- CETH IMO3EMHBIX TPY30II0TOKOB;
CTPOUTENBCTBO MOJ3EMHBIX aBTOTPACC U YKEJIE3HBIX IOPOT Ha OOJIBINON TITyOHHE;
IIOA3€MHBIC CUCTEMBI KOHJACHCAIIWU TCILJIA,

Hcnonk30BaHne OKeaHa, B TOM YHCIIE,- CO3[JaHUE HCKYCCTBEHHBIX OCTPOBOB; IJIaByYHe
CTaHIONH; MOPCKHUEC HaCT6I/IHIa; MOPCKHUE 30HbI OTAbIXA.

I') TexHoJsiorum , HanpasJIeHHbIE HA 0OPBOY € yXyAILLIEeHHEM IKO0J0THYeCKON 00CTaHOBKH,
Ha CO3/1aHMe pecypcocOeperalummx Npou3BoACTB, HA CO31aHHe 0e30TXOJHbIX IPON3BOICTB

9. DJkouorns.
9.1. Mepsl , CBA3aHHBIE C OOIIMM MOTEIJICHHEM 3eMJTU( MOTETIEHHEM
KJIMMAata ) , B TOM YHCJIe,- TEXHOJIOruHU cBsizbiBaHus CO2 ¢ TOMOIIBIO
KaTaJIn3aTopa; TEXHOJOTUH cBsi3bIBaHUs CO2 ¢ MOMONIBIO PACTEHUM;
TEXHOJIOTUH CBA3BbIBaHUS U niepepadboTku CO2;
9.2. bopsba c pa3pymieHneM 030HOBOTO CIIOS 3MJIH, B TOM YHCJI€,- Ta30BbIE CMECH
3aMeHstonMe GpeoH; TEXHOJIOTHH pereHepaiuu (GpeoHa;



9.3. Bopnba c oTX01aMH, B TOM YHCIIE,- CAMO-Pa3pyLIAIOIIAECs IACTUKH; TO3EMHbIE
CHCTEMBI IIepepabOTKH OOBIYHBIX OTXOIOB; IIO/I3EMHBIE COOPYKECHUS LIS XPaHEHHS U
00paboOTKH BOJIBI;

9.4. TexHONOTUH AJISl IPUMEHEHUS B YCIOBHAX PECYPCOB --COEpEraroIux MPOU3BOJICTB

9.5. TexHomnoruu Ui OE30TXOHBIX MPOM3BOACTB

9.6. TexHoNOTMM JUIS I€3aKTUBAIMU 3aPAKEHHBIX OOBEKTOB

9.7. TexHOJIOTUHM OYUCTKU BOJHBIX CPEJl OT PaOAKTHBHBIX 3arps3HEHUN

9.8. TexHONOTUH CPEACTB MHAMBUIYAIHHOMN 3alIUTHI OT TEXHOTCHHBIX U IPUPOTHBIX
KaracTpod

9.9. TexHONOTUH CPEACTB MHANBUAYAIBHOM 3aIUTHI OT TEPPOPUCTHUECKUX AKTOB

9.10.TexHOIOTUH OTHOPA30BBIX CPEACTB HHIMBUIYAILHOM 3alIUThI OT TEXHOTCHHBIX U
HPUPOTHBIX KaTacTpod

9.11.TexHOIOTUH OTHOPA30BBIX CPEACTB HHIAMBUAYAIBHOMN 3alIUThI OT TEPPOPUCTHUCCKUX
aKTOB

9.12.TexHOIOTUH 3alIUThl HHIMBHIYAILHOTO Kbl OT TEXHOTCHHBIX KaTacTpod

9.13.TexHOIOTUH 3alIUTHl HHAUBUIYAIBHOTO KHIJIbSI OT IPUPOAHBIX KaTacTpod

9.14. TexHOIOTUH abTEPHATUBHBIX HCTOYHUKOB SHEPTUH JUTS UHIUBHYAIbHOTO JKUJIbS B
Clly4yae aBapuHHBIX CUTyalui

9.15.TexHOIOTUH MOJTYYCHHsI CAHTETHYECKOM BOJIBI U3 BO3yXa

OCHOBHOI1 ”HHOBALIMOHHBII AJIEMEHT 00pabaThIBAIOIHMI B paMKax HHPPACTPYKTYPbl YMHOTO
J0Ma — BO3/IyX — 3TO a3POJAMHAMHYECKUN reHepaTtop ¢ QyHKIUAMH adpOJMHAMHYECKOTO
reHepaTopa rneHbl
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1. Yro sBAsieTcsl MPUHIMNUAAIBLHBIMUA OTIUYUTEIHHBIMU IPU3HAKAMU U300pETEHHON
TEXHOJIOTUU?
B kauecTtBe pabouero Tena B ycTpOMCTBE OTHOBPEMEHHO HCIIONB3YIOTCS ra30Basi U

1.1.

1.2.

1.3.

14.

1.5.

1.6.

1.7.

JKUJIKAsi COCTaBIISIOIINE;
Ha nunamMuueckoii rpaHuiie MEX1y 3STUMH CPEeaMU CO3/1aETCS JIOKAIbHOE Pa3peKEHUE;
MexaHnuecKkuil ABYXCTOPOHHUN Pe(IICKTOP SBIISIETCS OJHOBPEMEHHO Pa3JICISIFOIIHM ,
COeUHSIOMUM | (popMHUpYyOMUM (HaKTOPOM i 000UX Cpe;

B 30He 0OKaTBHOTO pa3pekeHust MPOUCXOAUT TUHAMUYECKHI KOHTAKT JBYX Cpell 1
KuHeTndeckas nudQysust ra30Boi cpenbl B )KUIKYIO, Oarogaps 6ojaee BHICOKUM
JTUHAMUYECKUM XapaKTepUCTUKAM MTOTOKA ra30BOM CPEIbI;

Kunernueckas nuddysust ra30Boil cpeibl B )KUIKYIO TPOUCXOTUT C OTPHIBOM T'a30BBIX
My3bIPEH OT OTOKA M UX CBOOOTHOM MUTpalUei B 00hEME JKUIKOU CPeIb, TTO
BUXPEBBIM TPAECKTOPUSIM;

XapakTep TPaeKTOPHUH BO3AYITHBIX My3bIPe (OPMUPYETCS CUCTEMON CHMMETPHIHBIX
OTpakaTeseil, KOTOpble KOHIIEHTPUYHBI JMHAMUYECKON IpaHuLe MEXAY JBYMS
pabounmMu cpefamu ;

JuHaMuuHas rpaHuiia MEXy IByMsI CpeJJaMy UMEET BUJI 3aMKHYTOU KOJIbLIEBOU
IJIOIIAJIKH, KOOPJIMHATHI TEOMETPUUYECKUX JIEMEHTOB KOTOPOM JIeXkKaT B TPEXMEPHOMN
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cUCTEeME , KOHIICHTPUYHON M KOAKCHAbHON KaHaTy, IOJBOASIIEMY Ia30BbIi pabounii
areHT;
2. Kaxkas nenp nmocrasieHa nepes n3o0peTeHueM ?

2.1. DddexTrBHOE PopMHUpOBaHUE B 00BEME KHUIKOTO paboUero Tejaa MHOKECTBA
MHKPOCKOIIMYECKUX BO3IYLIHBIX ITy3bIPEH, PABHOMEPHO PacHpeAeIEHHBIX IO 00BEMY
KHJIKOTO paboyvero Teja U UMEIOIINX BBHICOKYIO KHHETUYECKYIO SHEPTHIO;

2.2. DddexTuBHOE HOPMUPOBAHKE YKA3aHHBIX ITY3bIPEH MPU MUHUMAIbHBIX
HHEPTeTUYECKUX 3aTpaTax U MCIIOJIb30BAaHUH IS 3TOTO ycHiauBaromue 3¢ dexr
du3HYecKre TPUHLIUIIB;

2.3. TlosyueHune oNTUMANBHBIX PE3yJIbTaTOB P MHHUMAIIBHBIX TabapuTax
UCTIOJTHUTENBHBIX YCTPOMCTB;

3. Kakxum myTéM MOKHO MOJTYIUTh TaKOH ke (D EKT , TpH MOMOIIHU APYTUX TEXHHUECKUX
cpeacTtn?

3.1. Bce 7 ocHOBHBIX MNPUHOUIIXAJIbHBIX OTIIMYUTCIIbHBIX ITPU3HAKOB , B TOJTHOH
COBOKYITHOCTH 00ecIeYnBaIoT JOCTHIKCHHUC IMOCTaBJICHHOM e,

3.2. I[J'ISI TOIro, 4TO OBl TCOPCTUYUCCKHU MTOJYUUTh JOCTUKCHHUC TaKoM e LCJIH IIPpH ITOMOIIIHU
APYrux , HC SKBUBAJICHTHBIX MPCAJIOKCHHOMY , TCXHUYCCKUX pemeHHﬁ, H€O6XO[[I/IMO
IMOJIHOCTBIO UBMCHHUTD XapPaKTEP BCCX 7 OTIUYUTEIBHBIX IIPHU3HAKOB U CaMOC€ T'JIaBHOC
HN3MCHUTD XapPaKTCP KOHCTPYKTHBHLIX U TCXHOJIOTMYCCKUX CBs3CH MCKAY HUMU, UYTO
MMPAKTUYCCKU HEC ITPCACTABIIACTCA BO3MOXKHBIM,

4. MOXHO JT1 U3SMEHHUTbH YTO- JINOO U3 COCTABHBIX DJIEMEHTOB TEXHOJIOTHH U TIOTYyYUTh
mareur ?

4.1. WN3obpereHue npeacTapiseT cOO0M TECHYIO U TEXHUUYECKU JOCTaTOYHYIO B3aUMOCBSI3b
7 OCHOBHBIX OTJIMUYUTENBHBIX IPU3HAKOB;

4.2. Jro6oe mpuHIHIIATBHOE N3MEHEHHE JOKHO N3MEHHUTh XapaKTep B3auMOCBs3er
MEXy HUMH , UTO UCKJIIOUAET MoydyeHue 3peKTa U CTaBUT T0J] COMHEHHUE BOOOIIIE
paboTocrocoOHOCTh YCTPONCTBA;

4.3. JIro6oe n3MeHeHne Kakux 100 pa3sMepHBIX 3aBUCUMOCTEN He MEHSET 00I1ero
NPUHIAITA TEXHOJIOTHH U YCTPOWCTBA, TO3TOMY HE MOXKET 00€CIIEUUTh €T0
paboTOCTIOCOOHOCTD , COM3BMEPUMYIO € TPESIOKEHHBIM U300peTeHHUEM;

5. EcTb 11 HE00X0IMMOCTh BMECTO OOILMX OINpPENEICHUN U OTINYUTEIbHBIX PU3HAKOB ,
NEepelTH Ha pa3MepHbIe U IU(PPOBHIE 3aBUCUMOCTH B KOHCTPYKIIMH H300pETEHHOTO
YCTpOICTBa, U KaK 3TO MOXKET YCHJIUTh NaTeHT?

5.1. TlepexoJ K KOHKPETHBIM pa3MEPHBIM XapaKTEPUCTUKAM , BMECTO MPUHIUITHAIBHBIX U
0000IIEHHBIX XapPAKTEPUCTHUK, CYIIIECTBEHHO OCNIA0ISIOT H300pEeTEHHE
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5.2. I[J'I}I TOTO , UTO ObI BBECTH B COUCTAHUH C NpCAJIOKCHHBIMU NMMPUHIIUITHAJIbBHBIMUA
OTJIMYUAMHU , KAKHUC 00 PaSMEPHBIC OTIIUYUA U OT'PAHUYCHUS, HGO6XOILI/IMO

CYIIIECTBEHHO OCJIA0WUTH 3aIUTHBIC (PYHKIIUY NATCHTA U CYIICCTBEHHO OTPAHUYUTH
rMOKOCTb €ro IPUMEHEHUS;

6. IlpuHiun u oCHOBaHHBIM Ha HEM 3¢ dekT Bernoulli siBisieTcst TOIBKO CISACTBUEM OT
HUCIIOJIL30BaHUE Bcex 7 NPUHOUIIAAIBHBIX OTIIMYUTCIbHBIX IIPU3HAKOB U UX
KOHCTPYKTHUBHBIX M TEXHOJIOTUYECKUX B3aMMOCBSI3EH

7. Bce smmupuyeckue GpopMysbl 1 pa3MepHbIE 3aBUCHMOCTH M COYETaHMUS TIOKa3aHbl HA
ackm3ax ,- Draft 1 to Draft 4, u MoryT ObITH PaCCMOTPEHBI TOJIBKO B paMKax JICHCTBUS
NPUHLIUIHATIBHBIX OTIMYUTEIbHBIX IPU3HAKOB U HE UMEIOT CAaMOCTOSATEIBHOTO

3HAYCHMSI,

Ha pucynke B MacmtabHOM (hakTOpe MpeCTaBIEH OJWH U3 BAPHAHTOB JHU3aiiHa U 00mIei
KOMITOHOBKH a9POIMHAMHYECKOTO BUXPEBOTO TeHEepaTopa | MpH HEOOXOIUMOCTH —
a’POIMHAMUYECKOTO BUXPEBOTO FeHepaTopa MEeHbI

Kak npezncraBieno Ha pucyHke rabapUTHbBIE pa3Mephl YCTPOMCTBA - MUHUMAJIbHbBIE
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Ha pucynke noka3an BUXpEBOU a3pOJUHAMHYECKUN F€HEPATOP , KOTOPBINA B OTHOM M3
UCIIOJIHEHUH paboTaeT Kak BUXPEBOW a’3pOIMHAMUYECKUI T€HEpaTop MEHBI

[Ipu 3TOM pazMeps! My3bIPEKOB BO3yXa B MIEHE MPEIEIbHO TOUHO PErYIUPYIOTCS 3a CUET
U3MEHEHHUS PAaCCTOSTHUS MEKy KOHNYECKUM OTPa)KaTeJIeEM U YalIKOM KopIlyca reHepaTopa

3TO MO3BOJSAET MOTYYaTh Pa3Mephl MMy3bIPHKOB BO3/IyXa B IIEHE B HAHO pa3MepHOM (hakTope

Ha pucynke nokaszana pa3Huiia Mexay OOBIYHON IMEHOW W TIEHOM MOMyYeHHOW TTPH TTOMOIITH
a’pOIMHaMHUYECKOT0 BUXPEBOT'0 FeHepaTopa MeHbl , pa3Mephl y3bIPhKOB BO3/1yXa B KOTOPOH
HaxoJsTCsl B HAHO JIMAaIla30He
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Ha pucyHke nmoka3zaHo — Kak BBITJISIAUT CJIOM BOJIBI , B KOTOPOM B HUYKHEHN YaCTH YCTAaHOBJIEH
a’pOIMHAMUYECKUI BUXPEBOI I€HEPATOP

Kak Obu10 0OTMEUeHO paHee , TSl pa3IUYHbIX el B UHPPACTPYKType YMHOTO 1I0Ma MOXKET
MIPUMEHSITHCSI COOTBETCTBYIONIAS YMHAsI TEXHOJIOTHS adPOAMHAMUYECKOTO (POPMUPOBAHUS TIEHBI
C 3apaHee ONpeIeIEHHBIMU Pa3MEPaMU U CBOMCTBAMH My3bIPHKOB BO3/1yXa B HEM

3Ta BO3MOKHOCTh OTKPBIBAET pealibHbIE TIEPCIIEKTHBEI BBOJIA B MHPPACTPYKTYPHBIE SIIEMEHTHI
YMHOTO JOMa pa3jNyHble HOBbIE 1 MHHOBAIIMOHHBIE TEXHUYECKUE W TU3allHEPCKUE PEIIeHHUS ,
KOTOpBIE , KaK HallpUMEp MPUMEHUTEIHHO K CTAHJAPTHON BAaHHOM , MPU MUHUMAJIbHOMN
MOTUGUKAIH U ONITHMH3AIIAN TTApaMETPOB TIPEBPAIAIOT OOBIYHYIO BaHHY B JDKAKYy3H , YTO
MO3BOJISIET C BBICOKOHU CTETIEHbIO 3(PPEKTUBHOCTH M IPH MUHUMAJIBHBIX 3aTpaTax
MOJIEPHU3UPOBATh BAHHBIE KOMHATHI B MHPPACTPYKTYPE YMHOTO JOMa , TAKXKe 3a CYET BBOJIA B
UH(PACTPYKTYPY — NOTOTHUTEIBHBIX YMHBIX TEXHOJIOTHIA U UX COUYETAaHUN
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Ha pucynke npeacTaBieHbl MOTyYeHHbBIE B pe3yIbTaTe BO3ACHCTBUS a3pOIMHAMUYECKIM
BHUXPEBBIM T€HEPATOPOM KaK MUHHUMYM TPH 30HBI B CTOJI0€ BOJBI — HUKHSS 30HA — IPOCTO BOJIA
, BBIIIE €€ — 30Ha C BCIICHEHHOM BOJION Y KOTOPO# pa3Mephl My3bIPhKOB BO3/IyXa HAXOMASTCS B
Jrana3oHe — MUKpO MaciTabHoro ¢aktopa ( ¢ OpHEeHTUPOBOYHBIMU pa3MepaMu My3bIPHKOB — B
1 — 5 MUKpPOH ) U camasi BEpXHsis — 30HA C pa3MepaMu My3bIPHKOB HAXOASIIUMUCS B HAHO
pazMepHoM (akTope ( OpUSHTHPOBOUHBIC pazmMepsl My3bIpbkoB — 200 — 350 HaHOMETPOB )

Janee cneayroT 6 pUCyHKOB , IPEICTABISIONIMX Pa3INYHble KOHCTPYKTUBHBIE U IM3aHHEPCKUE
BapUaHThl KOMOMHUPOBAHHBIX CUCTEM C CBOMCTBAMH U BO3MOKHOCTSIMHU a3pPOIMHAMUYECKOTO
BUXPEBOI0 FeHepaTopa B MHCTAUIALIMU B JIEMEHTHI HH(GPACTPYKTYPhl YMHOI'O JJOMa
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Ha pucynke npencrasiieH adpoAMHAMUYECKUN BUXPEBOM I'€HEPATOP , KOTOPHIN B
MHPPACTPYKTYPE YMHOTO JIOMa JIOJDKEH 00eCIeYnTh MUHUMAIIBHBIN pacxo/1 BOJIbI Ha , HAIIpUMeEp
MBITBE MOJIOB , IPU MaKCUMaJIbHOH 3()(heKTUBHOCTH ( TO €CTh B 3TOM BapHAHTE B KAUueCTBE
pabounx MaTepHasioB UCIOIB3YIOTCS TOJIBKO BO3IYX U BoJa 0e3 MpUMEHEHHUS XMMUYECKUX
MOIOIINX CPEJICTB )

Hanee cnenyroT 9 1MCTOB ¢ WIIIIOCTPALMSIMU U IPUMEPAMHU UCTIOIb30BaHUS YCTPOUCTB U
TEXHOJIOTUH pean3yeMbIX MPH MOMOIIY Pa3InYHbIX BAPUAHTOB JIM3aiiHa M KOMILIEKTAlUU
a’pOIMHAMUYECKUX BUXPEBBIX T€HEPATOPOB
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Ha PUCYHKC U NOCIICAYIOIIUX JIMCTAX MPECACTABIICHBI BApUAaHThI Ju3aliHa CUCTEM JJIS
KOHACHCAIIUH UCIIOJIb30BAHHOI'O B CTPYKTYpaxX YMHOT'O JOMaA BO3/1yXa , B TOM YUCJIC U HAIPETOIO
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YMHBIH 10M U HATEKHOCTH €ro TEXHUYEeCKUX HHPPACTPYKTYPHBIX HAICUCTEM U BXOASIIIIAX
B HUX — NOJICUCTEM

HanéxXHOCTh TEXHUYECKOH CUCTEMBI , @ B OCOOCHHOCTH HAIEKHOCTD CIO0KHOM HepapXuu
TEXHUYECKHX JIOKAJIbHBIX CETMEHTOB , YaCTh U3 KOTOPBIX SBJISETCS MPOrPAMMHBIMU M HIMEIOT
TECHYIO CBS3b C CUCTEMHBIMU JIEMEHTAMHU BEPXHUX YPOBHEU HEPAPXUM CErOJHS UMEET
MHO’KECTBO IOHATUI U 3HAYE€HUHN, HIHTEIPUPOBATH KOTOPBIE ISl pEAIBHOTO TIOHUMAaHUs
CUTYalluu KpaiiHe TPYAHO , U, B OOJIBIIMHCTBE CIIy4aeB IPAKTUYECKU HEBO3MOKHO

Ota CUTyalus TaKKE aKTyajJbHa U JJIA HAJACUCTEM U IMOJACUCTEM YMHOI'O JOMa U €I0
TCXHHUYCCKHUX U TCXHOJOTUYCCKUX 3KBHUBAJICHTOB

B nocnennee BpCM: TOABUIIUCH pa3pa60TKH , KOTOPBIC NIpCAjIararoT BbIACIUTDb U3 BCCX
JIOKAJIBbHBIX Q)paFMeHTOB HHTerHpOBaHHOﬁ HaAEKHOCTH TaKOM CHCTEMBI KaKHE TO 3JICMCHTEI
, KOTOPBIC OIIPCACIIAIOT HaJEXKHOCTD HanoOoee OMMacHbIX SJIEMEHTOB dTOM CHCTEMBI , B Kakou
TO CTEIICHHU M 32 CYET KOMIUIEKCHOM HaAEKHOCTH BCETO KOMILIEKCa

Tak , “HXXEHEepBl NPEIIIOKUIN IIPU CO3JaHUU CaMOJIETOB
CUHTATh HEUCIIPABHOCTH HEN30EKHBIMU U pa3padboTain
HOBBIN IOJIXO0J K IPOEKTUPOBAHUIO BO3AYLIHBIX CYJO0B.

Pabora yueHbix npuHsTa K myonukaiuu B sxypaaie Journal of Aircraft, a ee kpatkoe
colepyKaHie MOXKHO IIPOYHTATh Ha caiiTe MaccadyCceTCKOro TeXHOJIOMHYECKOr0 HHCTHTYTA.

OTirune HOBOTO MOIXO/a 3aKIF0YAETCs B TOM, YTO IPU IPOEKTUPOBAHUN MHKEHEPHI HE
CTPEMUJIMCh ONTUMHU3UPOBATH BO3YIIIHOE CYIHO B COOTBETCTBHUHU C BBIIOIHIEMON
(GyHKIMEH, a CMOTpENN MPEXKEe BCEro Ha MOJIOMKH, KOTOPbIE MOTYT B HEM BO3HUKHYTb.

Z[J'ISI 9TOI'0 YYCHBIC aHAJIU3UPOBAIIN CTATUCTUKY IO OTACIIbHBIM HCUCIIPABHOCTAM U
OIpPEACIIAIN BEPOATHOCTH UX BOSHUKHOBCHUS.

JInst kaxa01 OTAEeTbHOW HEUCIIPABHOCTH - OT MEPErOpaHMs JAMIIOYKH J0 OTKa3a JIBUTaTeNei
- MOJICJIMPOBAJIOCH UX BIMSHUE HA CAMOJIET B LIE€JIOM, €r'0 YIIPABIISIEMOCTD U a3POJUHAMUKY.

B PE3YIbTATC TAKOI'0 aHaJIn3a WHKCHCPLI ITOJIy4aJIn JE€PCBO B3aUMHO BJIMAIOMIUX
HGHCHpaBHOCTeﬁ, Ha OCHOBAaHUH KOTOPOTO OHU MOTJIM ITOHATH, KAKMEC UMCHHO ACTAJIN CTOUT
U3MCHUTD.

B xadecTBe mpumepa WHKEHEPHI MPOaHATH3UPOBAIM HEUCTIPABHOCTH HEOOIBIIIOTO 12-
MECTHOTO BOEHHOT'O CaMoJIeTa, 0 KOTOPOMY MMeIach MoIpOOHas CTATUCTUKA TTOJIOMOK.

Oxa3zanock, 4To B clIydae HEKOTOPBIX MOJIOMOK U3MEHEHHE T€OMETPHH CaMOJIeTa MOTJIO Obl
CYIIECTBEHHO YBEJIMYNTH €ro Oe3omacHocTs. Hanmpumep, B ciydae MOJIOMKH PyJist
HaNpaBJICHUs WM OTKa3a OJJHOTO U3 JIBUTATENIel, MO/Ieb ¢ OOJIBIIUM XBOCTOM IOBENa Obl
ce0s 6oJee yCTOWYUBO.
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V3MeHeHre TeOMETPUH CIeNaio Obl cCaMOJIeT HEe TAKUM COBEPIICHHBIM C TOYKH 3PCHUS
a’POJMHAMUKH, HO CENIAI0 OBl €r0 Topa3io HaIe)KHEH.

Hpe,Z[J'IO)KeHHHﬁ IIoAXOd MOXKET, HAIIPUMEDP, IIPUT'OJUTHCA JJIA CO3JaHUA OeCMIOTHBIX
JICTATCJIbHBIX allllapaToB, KOTOPBIC HC UMCIOT BO3MOKHOCTHU IIPUSCEMIIATHCA 111 PEMOHTA U
AOJIKHBI IIPOJOJIXKATH ITOJIET BO YTO OBl TO HU CTaJo.

Tax BBIHYX/I€HBI Pa0OTaTh aIMapaThl, IPOBOIAIINE U3yYeHNE AHTAPKTUKH, TJ€ HET HU
a’poJPOMOB, HU 00CITY>KHBAIOLIETO MEPCOHANIA.

B npouiecce ananuza cutyanuu , BepHéMcsa Kk uHctpyMentam TPU3 u APU3 , KOTOpPBIE U
CO3/IaHBI JIJIsl TPEOI0JICHUSI TAKOTO POJIa U TaAKOM CII0KHOCTU KOMIUIEKCOB MPOTHUBOPEUHIA

B Teopuu pemeHuns n300peTaTeabCKuX 3a/1a4 eCTh CleUalbHas MporpaMma Jyist pelieHus
TPYIHBIX 3a7a4. JTa Mporpamma pazOuBaeT mpoliecc pelieHus npuMepHo Ha 50
nocneoBaTeIbHbIX maros. [Iporpamma cHaOxeHa crieninaaibHbIMU [IAaraMu, TOMOTAIOIUMU
MIPeoI0IeBaTh MCUXOJIOTUYECKYI0 HHepIuio. imeet nmporpamma u 6oraroe HHGOPMAITMOHHOE
obecneuenue. [Iporpamma 3ta HazbiBaeTcst APU3 , anroputm perieHus n300peTaTenbCKux
3ajad.

[lepBonayanbHO "MeTO/IMKa U300peTaTENbCTBA" MBICIMIIACH B BUE CBOJA PABUJI TUIIA:
"pelnTh 3a5a4y - 3HAYUT HAUTU U IIPEOI0JIETh TEXHUUECKOE NMPOTUBOpeune"” niM "pereHue
3aJ]auu TeM CHJIbHEe, YeM MEHbIIE 3aTpaThl BELECTBA, SHEPTUH, IPOCTPAHCTBA, BpeMEHH".

B cknaapiBaronyrocs "MeToIUKy U300peTaTenseTBa" BXOAUIN U HEKOTOPHIE TUTIOBBIE TPUEMBI:
npobneHue, 00beUHEHNE, MHBEPCHSI, U3MEHEHHE arperaTHOTr0 COCTOSIHUS, 3aMEHa
MEXaHUYECKOW CXEMbl XUMHUYECKOHN U MPOY.

OCHOBHBIM UCTOYHHKOM JUJIsI BBISIBIICHUS IIPABUJI U IPUEMOB CITYKHJIM CBEJICHUS O padoTe
BEJIMKUX M300peTareseil, coOCTBEHHas N300peTaTenbcKas MpaKkTHKa, MaTepualbl 10 UCTOPUHI
TEXHHUKH.

K cepennne 50-X roJj0B Mpouuioro Beka chopMHUPOBATIOCH U OKPETIIO YOEKICHUE, YTO
n3o00peraTenu, JaKe camble CHIIbHBIE, paboTaroT Hed(hPEeKTUBHBIM METOIOM MPOO U OIHUOOK, U,
ClIeIOBaTeNbHO, OECTIEPCIIEKTUBHO CTPEMIIEHHUE PACKPHITH U UCIIOJIB30BATh "CEKPETHI
TBOpuecTBa'.

Hano ctpouTs npruHIMIIMAIBHO HOBYIO "METOAMKY M300peTaTesIbcTBa", OCHOBAaHHYIO Ha
WCIOJIb30BAHNU OOBEKTUBHBIX 3aKOHOB Pa3BUTHS TEXHUYECKUX CUCTEM.

BbISBUTH 3TH 3aKOHBI MOYKHO CUCTEMATHYECKUM aHAIN30M OOJIBIINX MaCCUBOB MATEHTHOU
nH(pOpMaLNH.

K koHIty 50-X TOI0B IPOIILIOTo BeKa CTajo SCHO: "METOIMKa U300peTaTeNnbCcTBa" TOKHA
BKJIFOYATh HE TOJAbKO APM3, HO U pa3zien o0 3akOHaxX pa3BUTHSA TEXHUYECKUX CUCTEM U
MTOCTOSIHHO MONOJHAeMBbIN HH(pOpMallMoHHbIN GoHI. "MeToauke nzodperarenscraa'
MPEJCTOSII0 YCTYIHUTh MECTO "Hayke n3o0perarenbeTa’.
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OTa MBICIIb BCTPCTHUIIA CHUJIBHOC COITPOTHUBJICHUC.

Ha "meronuky nzo0peraTesbcTBa’ CMOTPENH Kak Ha 9TO-TO 00JIee U MEHEe TEPIIUMOE: B
KOHIIE KOHIIOB, 3TO TIOJIE3HBIC PEKOMEH/IAllH, OCHOBAaHHBIC HA M3yYCHHUH OIBbITA U300peTaTeleH,
HET OTKPBITOrO HUCIIPOBEPKEHUS "CBATHIX" MOHSITHH.

"Hayka n3o0OperaTenbcTBa’ 3aMaxuBajgach Ha ""CBATOE" - OTpHUIIaa UCKIIOUNTEILHOCTh BETUKHUX
n3o0peraTenei, 3aTparuBaia MPUBBIYHOE MIPEICTABICHIE O HETIO3HABAEMOCTH TBOPUYECKOIO
nporecca. "MeTtoauka nzooperarenbcTBa’ momoraia "o3apsaTbes' - "Hayka u3o0perareabcTBa”
OTpHIIaja BCIO CTAPYIO TEXHOJIOTHIO, OTpHUIIAIa IIPUPOKICHHbBIE CIOCOOHOCTH.

D710 OBUIO Ha TO BPEMS YUCTOU €PECHIO...

C romamu sta [Iporpamma ctaHOBUTCS JKecTde, onpeeicHHee. B mporecce anamm3za
OIIPEJIEIISIOT ONEPATUBHYIO 30HY U MPOTUBOPEYUBEIC TPEOOBAHUS, IPEIBSIBISIEMbIC K HEH
(mpoobpa3z DII).

Beenen onepatop PBC. 3aBepriuena pabora Haa tabaunei ycrpanenus TII, monoiaHeH cnucok
npuemoB (cHauana 40, 3arem 50). BBeaens! npeanucanys o BeINOJIHEHUIO IIaroB, IPUMEYaHUs,
PUMEPBHI.

OcHoBHBbIE OIlepaTopbl 00pa3ylOT CUCTEMY - YCUJIEHA B3aUMOCBSI3b MEX/1Y Il1aramu, MosiBUjIach
HOBAas 4acCTh - IPEIBAPUTEIIbHAS OLICHKA HAWICHHON UJCH.

Ho Taxxe ¢ romamu cuTyanusi B KOpHE U3MEHWIACH , TaK KaK MOSIBUJIACh MPOLIECCOPHAS TEXHUKA
, KOTOpasi COBEPLIEHHO 110 APYrOMY 3aCTaBUJIa OTHECTUCH U K ITOHATUIO HAJIEKHOCTH, TaK KAk
KECTKOE , MEXaHWYECKOE MOHMMAaHUE HAJAEKHOCTH CMEHUIIOCH O0siee THOKHM , - B CHITYy Oolee
YETKOTO YIPABJICHHS MPOIECCOM M pab0YMM IIMKJIOM MPHU KUCIIOIH30BaHUU aHATTUTUKO-
KOHTPOJIBHBIX BO3MOKHOCTEHN MTPOLECCOPHON TEXHUKHU

MO3KHO BBIIEJINTH CIIEIYIOIINE OCHOBHBIE HAIIPABJICHMSI B 3BOIIOLMOHHOM pa3Butuu TPU3 u
APU3 B yacTu cuHTe3a U MOAU(UKAIIMHM KOMITJIEKCHBIX TEXHUYECKUX PEIIEHUH , OJHUM U3
OCHOBOIIOJIAraroNIMX 0a3MCHBIX MTOKAa3aTeNIeH KOTOPOro sIBJISETCS UHTErpaTuBHAs HaJI&KHOCTh
CUCTEMBI :

1. Tpagurmonnoe jyist sBostonr APU3 - o01iee yBeTudeHNE CTENICHN allTOPUTMH3AIMHN 33 CUET
6oJee MoHOTO U 0oJiee TITyOOKOT0 HCTOIh30BaHUS O0bEKTUBHBIX 3aKOHOB Pa3BUTHSL
TEXHUYCCKUX CUCTCM B TOM YUCIIC U IPOLUCCCOPHBIX.

2. CyuiecTBeHHOE yKperuieHue "MocTta" Mexay (U3n4ecKUM MPOTUBOPEUUEM U CITIOCOOOM €ro
paspeleHus , B TOM YHUCJIE U OCHOBAHHOE HAa IPUMEHEHNN KOMIIO3UTHBIX MaTEPUAIIOB U
HOBEHIINX JTOCTHKEHUHN ITUPPOBOI TEXHUKHU.

3. Ycunenue uadopmarmonHoro ¢poHa, ykperienue cszeit Mexny APU3 u crangapramu , B
TOM YHUCJI€ U B COYETAHUH ONEPATUBHBIX MTPOU3BOJCTBEHHBIX CTAHJAPTOB C SKOJIOTHUYECKUMHU
CTaHJapTaMHu , TpeOOBaHUS U OIPAaHMUYCHHS KOTOPBIX UAYT B pa3pe3 ¢ TpaJAULMOHHBIMU
SKOHOMHUYECKUMHU HOPMaMH .
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4. Beenenue BTOpoOii monoBuHbl APU3 (pa3Butre u UCIOIK30BAaHUE HAWICHHOW UICH) B
CaMOCTOSTEJIbHBIN aJITOPUTM , UMEIOLIMIA COCTaBJISIIONINE TUNA , - [[porpamma, cuctema u
METO/I.... ( 4TO XapaKTEepHO sl BRIOPAHHOW HAMU CXeMbI (JOPMUPOBAHUS U TCHEPHUPOBAHUS
WHHOBAIIMOHHBIX UACH IS CO3JJaHusl JIEMEHTOB HH(MPACTPYKTYPhl YMHOT'O JIOMa )

5. Pa3zpaboTka HOBOW HaYaJIbHOM YacTH (MJIM OTAEIBHOTO aJrOPUTMa) JIJIsl BBISBIICHUS HOBBIX
KOMITO3MITMOHHBIX U MHTCTPATUBHBIX 3a/a4.

6. Ycunenue obuieBocnutaTesibHoN GyHkimu. APU3 nomkeH sHepruyHee pa3BUBaTh HABBIKU
CHJIBHOI'O , KOMIIJICKCHOI'O MBIIJICHUA.

7. IlocTeneHHoe yBeIMUEHUE YHUBEPCAIM3MA B IIPOLIECCE CO3/1aHUsl KOMIIO3UIIMOHHOM Moenn
arrmapara Win npolecca, TECHO CBA3aHHBIX € MTPOTPAMMHOM U MIPOIECCOPHON TEXHUKOM.
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ITPUJIO’)KEHHUE 3

Cnucoxk HCnob30BaHHOM JUTEPATYPLI , NATCHTHAA U JIMICH3NOHHAS I/IH(l)OpMaIII/IH

MPUNOKEHUE 3-1

United States Patent Application 20210047218
Kind Code Al
Antonneau; Nathan February 18, 2021

Dissolved Air Flotation System and Methods for Biological Nutrient Removal

Abstract

A wastewater treatment system including a contact tank, a dissolved air flotation unit,
a fermentation unit, and a biological treatment unit is disclosed. A method of
retrofitting a wastewater treatment system by arranging the wastewater treatment
system such that floated biosolids are fermented in an anerobic environment and
fluidly connecting the biological treatment unit to receive at least a portion of the
fermented solids is also disclosed. The method optionally includes providing a
fermentation unit and fluidly connecting the fermentation unit to a biological
treatment unit. A method of treating wastewater including combining the wastewater
with activated sludge, floating biosolids from the activated wastewater, fermenting the
floated biosolids, and biologically treating the effluent with the fermented solids is
also disclosed. A method of facilitating delivery of soluble organic carbon to a
biological treatment unit is also disclosed.

MPUNOHKEHWNE 3-2

United States Patent Application 20210009451
Kind Code Al
Erdogan; Argun Olcayto ; etal. January 14, 2021

High Solids Dissolved Air Flotation System and Methods

Abstract

34



A wastewater treatment system including an aeration unit, a contact tank, a
dissolved air flotation unit, and a biological treatment unit is disclosed. A method of
retrofitting a wastewater treatment system by providing an aeration unit and fluidly
connecting the aeration unit to the wastewater treatment system is also disclosed. A
method of treating wastewater including aerating wastewater with oxygen, combining
the aerated wastewater with activated sludge, floating biosolids from the activated
wastewater, and biologically treating the effluent is also disclosed. The method
optionally includes combining the floated biosolids with the aerated wastewater
and/or activated wastewater. A method of facilitating treatment of high solids content
wastewater is also disclosed.

NPUNOHKEHUE 3-3

United States Patent Application 20200189948
Kind Code Al
Zacerkowny; Orest ; etal. June 18, 2020

Wastewater Treatment System and Method

Abstract

Systems and methods for treating wastewater including a contact tank configured to
mix influent wastewater with activated sludge to form a mixed liquor, a

dissolved air flotation unit having an inlet and an outlet, the inlet of the

dissolved air flotation unit in fluid communication with an outlet of the contact tank,
and a membrane bioreactor including a biological treatment vessel having an inlet in
fluid communication with the outlet of the dissolved air flotation unit and an activated
sludge outlet in fluid communication with an inlet of the contact tank.

NPUNOHKEHUE 3-4

United States Patent Application 20200189945
Kind Code Al
GENCER; MEHMET A.; etal. June 18, 2020

APPARATUS FOR THE BIO-REMEDIATION OF A WASTE WATER
COMPOSITION
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Abstract

One or more new, or existing, or modified, open bottom bio-remediation reactors R
are contained within a commercial, industrial, or municipal waste

water aeration treatment facility or tank directly above existing and/or new stand-
alone diffusers located on the bottom of the facility or tank. The reactors R increase
solubility of air and/or oxygen in water, increase energy efficiency, increase through
put of treated waste water, and improve bio-remediation of the waste water. Also, a
tube reactor having no packing substrates in a non-tube area is described.

NMPUNOHKEHUE 3-5

United States Patent Application 20190381424
Kind Code Al
JOSE DUARTE VIEIRA; Francisco Jose December 19, 2019

CONTINUOUS PROCESS AND EQUIPMENT FOR THE PRODUCTION OF
OXIDIZING GAS CONTAINING 39% O2 AND 61% N2 BY WEIGHT, WITH N2
HAVING A PURITY LEVEL BETWEEN 95% AND 98%

Abstract

The object of this patent is aimed at the production of OXIDIZING GAS
CONTAINING 39% O.sub.2 AND 61% N.sub.2 BY WEIGHT, WITH N.sub.2
HAVING A PURITY LEVEL BETWEEN 95% AND 98%, whereby the water that
will be deaerated is previously aerated at temperatures ranging from ambient down to
0.degree. C., under pressures between 20.6 and 31 atm, only enough to dissolve all the
volume of O.sub.2 in the air that is compressed upon it, along with the portion of
N.sub.2 of the air, whose capture cannot be dissociated from the process. Afterwards,
part of the air is recovered at the top of the deaeration tank, in the form of oxidizing
gas, containing 39% O.sub.2 and 61% N.sub.2 by weight, with N.sub.2, which was
originally part of the compressed air and was not solubilized in the water, being
collected at the top of the aeration or gasification tank showing a purity level between
95% and 98%. 2nd--unlike the State of the Art, which mandatorily requires high water
temperature, up to its boiling point, the process degasification, object of the present
invention, may be conducted by the preferred embodiment of its pieces of equipment
simply by reducing degasification pressure in the degasification tank down to a little
bit less than the atmospheric pressure to obtain the same oxidizing gas, and, following
degasification, the process water keeps about 20 mg of air, per liter of water,
dissolved in itself and, therefore, cannot be used as totally deaerated water. 3--
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degasification may also be carried out by equipment as formed in the first
construction variant of the object of this patent by reducing pressure and, at the same
time, increasing the temperature, or sending it, in both embodiments, to the
equipment, pre-existing in certain industries, which is used to fully deaerate water
and, in these cases, produce the oxidizing gas and fully deaerated water.

MPUMTOXEHUE 3-6

United States Patent Application 20190337831
Kind Code Al
Gluch; Miroslaw ; etal. November 7, 2019

TECHNOLOGICAL SYSTEM FOR DEGASSING WATER FOR CONSUMPTION

Abstract

A system for degassing water is described. It uses multiple stages starting with an
aerator connected to a number of pumps which conveys water to various filters and
tanks. The water is received in at least one buffer tank for de-ironed water which is
connected to a fourth tank which can include an ozonization system. At least one
buffer tank is connected to a water pressure degassing system pumps water to a fifth
tank fitted with a vent and a relief system. This fifth water tank is connected to

an aeration pump having an air sterilizer and the aeration pump. It is connected to a
parallel system comprising an inflow collector, flow meters, flow regulating valves, at
least one aeration tank having permanent magnets, pipes and an outflow collector
which is connected to a final tank and filter from which water is fed into a bottling
machine.

MPUNOXKEHWNE 3-7

United States Patent Application 20190210891
Kind Code Al
Antonneau; Nathan July 11, 2019

Biological Contact and Dissolved Air Flotation Treatment of Storm Water

Abstract
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A wastewater treatment system includes a first sub-system having a biological
treatment unit and a second sub-system having a dissolved air flotation unit. A
method of treating wastewater includes directing a first stream of wastewater to a
biological treatment unit and directing an overflow stream of wastewater to a
dissolved air flotation unit. A method of facilitating treatment of overflow wastewater
in a biological treatment system includes connecting an overflow treatment system in
a parallel configuration with the biological treatment system, the overflow treatment
system having a dissolved air flotation unit, and directing a fraction of activated
sludge from the biological treatment system to the overflow treatment system.

NPUNOKEHUE 3-8

United States Patent Application 20180280836
Kind Code Al
ALMEIDA JUNIOR; Ronaldo Leite October 4, 2018

BIOLOGICAL AEROBIC ACTIVATED SLUDGE PROCESS WITH
HYDRODYNAMIC SOLID SEPARATION, AND HYDRODYNAMIC
SEPARATOR FOR USE IN AN EFFLUENT TREATMENT STATION

Abstract

A method and device used for treating effluents by the biological aerobic activated
sludge process with hydrodynamic separation, sludge collection, internal sludge
recirculation and atmospheric air or oxygen dissolution functions implemented by a
device that accumulates the functions of solids retention and gas dissolution in the
biological reactor, increasing the hydraulic load capacity of the secondary settler, as
well as the load absorption capacity of the biological reactor, thus almost doubling the
treatment capacity in relation to a conventional activated sludge process.

MPUNOXKEHWNE 3-9

United States Patent Application 20180094397
Kind Code Al
Obermeyer; Henry K. ; etal. April 5, 2018

Water Control Apparatus
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Abstract

The invention relates to improved water control gates and related inflatable actuators,
and associated sealing, manufacture and operation apparatus and methods.
Advancements in technologies related to air fitting design, inflated bladder stress
relief, inflatable bladder strength enhancement, water gate related slide friction
mitigation, abutment and other impounded water seals, gate panel fabrication, traffic
accommodating water impoundment structures, and water gate panel system operation
efficiency, as well as nappe aeration, hinges, and bladder manufacture technology are
disclosed herein.

MPUNOXEHWE 3-10

United States Patent Application 20180273409
Kind Code Al
FUKUDA; Kunio ; etal. September 27, 2018

METHOD AND DEVICE FOR WATER QUALITY IMPROVEMENT

Abstract

A configuration for water purification undergoes the water supply step of taking in
treatment water through a water suction port and pressure-feeding the treatment water,
the air supply step of taking in air through an air suction port and supplying the air,
the oxygen amount increasing step of pressurizing the air supplied at the air supply
step to increase the total amount of oxygen, the ionization step of ionizing the
pressurized air subjected to the oxygen amount increasing step, the mixing step of
obtaining gas-liquid mixing fluid subjected to first fine air bubble formation by
spraying the air into the flow of treatment water, and the accelerated spraying step of
performing second fine air bubble formation by accelerating a flow velocity by a
narrowed-diameter portion provided at a spray nozzle when the gas-liquid mixing
fluid obtained through the mixing step is sprayed into the treatment water.

MPUNOXKEHME 3-11

United States Patent Application 20170332567
Kind Code Al
GENCER; Mehmet A. ; etal. November 23, 2017
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AEROBIC, BIOREMEDIATION TREATMENT SYSTEM COMPRISING
FLOATING INERT MEDIA IN AN AQUEOUS ENVIRONMENT

Abstract

An aerobic treatment system includes a plurality of highly porous, high surface area,
inert, synthetic, inorganic, or natural material particles, having a specific gravity of
less than 1.0 that float on an enclosed aqueous environment whereby plants and/or
microbes can be grown thereon and/or animals such as fish can be raised therein. The
inert particles trap air bubbles and nutrients for the growth of diverse types of plants,
animals, or microbial systems, which enable phyto treatment of an aqueous waterbody
with the ability to limit the growth of unwanted plant and algae such as blue-green
algae. The above aerobic bio treatment system contains desirably bioremediation
media having one or more microorganisms that are able to withstand system shocks
while minimizing energy usage associated with aeration. The system can generally be
utilized in any aqueous environment such as waste water and/or polluted water in an
enclosed area such as a container, tank, pond, lake, or the like.

MPUNOMXEHME 3-12

United States Patent Application 20170107129
Kind Code Al
Remer; Ricardo Amaral ; etal. April 20, 2017

EQUIPMENT AND METHOD FOR MODULATING MICROBIAL CONSORTIA

Abstract

Equipment and a method for on-site and ex-situ modulation of microbial consortia
useful in liquid and semi-solid effluents or solid waste treatment systems, for
removing and/or reusing undesirable organic or inorganic loads. The equipment has of
a main cultivation tank or a liquid body provided with an ex-situ subsystem for
modulating microbial consortia for subsequent or concomitant introduction into the
main cultivation tank or reactor or into the liquid body. The process is implemented in
a culture equipment with controlled conditions for introducing the microorganism-
enriched material into the effluent or solid waste to be treated, in the form of pre-
cultivation and/or co-cultivation. The ex-situ subsystem of the invention has a device
for forming gas/air bubbles in a liquid suitable for applying a shearing force to the
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microorganisms present in the subsystem, and also useful for modulating the
microbial consortia in a main cultivation tank or a liquid body.

MPUNOMKEHME 3-13

United States Patent Application 20160362322
Kind Code Al
KUO; CHI-TSE December 15, 2016

WATER TREATMENT EQUIPMENT FOR RECIRCULATING AQUACULTURE

Abstract

Water treatment equipment for recirculating aquaculture contains: at least one
aguaculture tank, an aeration unit, at least one water circulating tank, a plurality of
membrane filtering units and a water returning unit. Each aquaculture tank includes
plural connecting plate units and a flowing cup; the aeration unit includes a plurality
of air supply pipes. Each water circulating tank includes a nitration reacting chamber
and an accommodating chamber, and the nitration reacting chamber has a flow tube
outwardly extending to the flowing cup and a nitrifying bacteria layer fixed therein.
Each membrane filtering unit is a circularly flat membrane and includes a water pipe
and plural disc-shaped film bags, wherein each film bag has two filtering films
communicating with the water pipe; and the water returning unit is fixed outside each
aquaculture tank and includes a pump and a water return tube.

MPUNOHKEHUE 3-14

United States Patent Application 20160200609
Kind Code Al
Erdogan; Argun O. ; etal. July 14, 2016

ENHANCED BIOSORPTION OF WASTEWATER ORGANICS USING
DISSOLVED AIR FLOTATION WITH SOLIDS RECYCLE

Abstract
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Systems and methods for treating wastewater including a dissolved air flotation
operation performed upon a portion of a mixed liquor output from a contact tank prior
to the mixed liquor entering a biological treatment tank.

MNPUNOKEHMNE 3-15

United States Patent Application 20150130090
Kind Code Al
Li; Chunhou ; etal. May 14, 2015

Jet Array Aeration Apparatus

Abstract

A jet array aeration apparatus includes a pump, an inlet pipe, an air inlet duct and an
outlet pipe installed sequentially. The air inlet duct is a multi-way duct containing

an aeration structure which includes a jet ring and a ring-shaped air inlet space
formed between the outer wall of the jet ring and the inner wall of the air inlet duct
and interconnected to the outlet pipe. The jet ring has plural array via holes for
dividing a circular water column flowing through the jet ring into gear-shaped water
columns and forming an array vacuum negative-pressure area, so that a large amount
of air may be sucked through the air inlet duct to form a large quantity of air bubbles,
so as to achieve the aeration effect.

MPUNOXKEHWNE 3-16

United States Patent Application 20140238933
Kind Code Al
GENCER; MEHMET A.; etal. August 28, 2014

METHOD AND APPARATUS FOR THE BIO-REMEDIATION OF AQUEOUS
WASTE COMPOSITIONS

Abstract

Numerous different types of waste compositions generally in an agueous environment
are bio-remediated under aerobic conditions utilizing highly diverse and multiple
microorganisms within a reactor. The process is carried out with the microorganisms
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attached or bound by a variety of different surface characteristics to packing
substrates, located within the reactor, having high surface areas and high porosity in
the form of small micropores. Multiple different types of substrates are generally
utilized that efficiently dissolve air into the water, as well as to maximize the
concentration and diversity of types of microorganisms. Reactors are utilized that
desirably have tubes therein containing the multiple types of packings and
microorganisms and contain at least one perforated chimney through which air can
flow and optimize dissolving oxygen into the aqueous environment of the various bio-
remediation stages.

NPUNOHKEHUNE 3-17

United States Patent Application 20140238932
Kind Code Al
Erdogan; Argun O. ; etal. August 28, 2014

ENHANCED BIOSORPTION OF WASTEWATER ORGANICS USING
DISSOLVED AIR FLOTATION WITH SOLIDS RECYCLE

Abstract
Systems and methods for treating wastewater including a dissolved air flotation

operation performed upon a portion of a mixed liquor output from a contact tank prior
to the mixed liquor entering a biological treatment tank.

MPUNOXKEHWNE 3-18

United States Patent Application 20140209521
Kind Code Al
Harris; Charles E.C. July 31, 2014

SIDE FILTER OZONE WATER TREATMENT APPARATUS

Abstract

A system for treating fluid in a pool, spa, or other main fluid reservoir includes a side-
filter tank located next to the main fluid reservoir. An 0zone generator pumps a
mixture of ozone and air into a lift tube containing fluid from the main fluid reservoir.
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The fluid flows through the lift tube due to the effect of ozonated air bubbles released
by a diffuser at the bottom of the lift tube. Fluid is piped from the main fluid reservoir
to the side-filter tank and lift tube and back into the main fluid reservoir. The fluid is
caused to pass through the side-filter tank and back into the main reservoir as a result
of the flow of ozonated air in the lift tube without the use of any fluid pump.

MPUNOXEHUE 3-19

United States Patent Application 20140021135
Kind Code Al
Sawyer; John E. ; etal. January 23, 2014

TREATMENT OF WATERS WITH MULTIPLE CONTAMINANTS

Abstract

A process for a purification of water with multiple contaminants including dissolved
solids. The process may involve one or more steps of separating oil and water, metals
precipitation, dissolved air flotation (DAF), filtration, forward or reverse osmosis and
crystallization. An improved DAF unit is described which increases air dissolution to
oxidize impurities and improve flotation. Various embodiments of staged osmotic
membrane systems are provided to generate an essentially pure water stream and a
highly concentrated solute stream. In some embodiments, reverse osmosis and
nanofiltration units are employed in a staged manner. In other embodiments, all stages
are reverse osmosis units and the osmotic pressure of each stage is adjusted by the
provision of a solution on the low pressure side of the reverse osmosis membrane
using nanofiltration membranes. Various recycle options are employed to improve the
efficiency of the systems. Also, customized reverse osmosis membrane cartridges and
flat reverse osmosis membranes are disclosed.

MNMPUNOXKEHWNE 3-20

United States Patent Application 20130229889
Kind Code Al
Osborn; Gregory Scott ; etal. September 5, 2013

System and Method for Dissolving Gases in Fluids and for Delivery of Dissolved
Gases
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Abstract

Apparatus and methods are disclosed for facilitating dissolution of one or more gases
into a liquid. Preferred gases for use with the apparatus are oxygen, air, and ozone.
An apparatus of the present invention comprises a dissolution tank that includes a
pressure vessel, at least one liquid spray nozzle, and a fluid outlet. The apparatus also
comprises a gas source, means for passing fluid into the pressure vessel, and a
discharge device connected to the fluid outlet, which discharge device is provided
with at least one orifice. Preferred applications include wastewater treatment,
treatment of drinking water, fermentation, and bioremediation.

MPUNOXEHME 3-21

United States Patent Application 20130049237
Kind Code Al
AL-ANZI; BADER SHAFAQA February 28, 2013

WATER AERATION CAPSULES

Abstract

The water aeration capsules provide a quick and highly portable system for aerating
polluted water. The capsules contain bubbles of air, oxygen, and/or other gas(es)
surrounded by a water soluble shell or membrane of a suitable substance, e.g., various
salts, sugars, water-soluble polymers, such as polyvinyl alcohol. The capsules are
ballasted to make their specific gravity greater than the water they displace. The
ballast may comprise any non-toxic metal, sand, clay, or other non-organic material,
and/or fish bait or other food for aquatic animals. Magnetically attractive ballast
elements may be provided, and a magnetic sheet may be placed on the bottom of a
smaller body of water to enhance the settling of the capsules. Various means of
dispensing the capsules from various mobile carriers are also disclosed, including
dispensing by hand from shore or by a diver, from a small boat or larger ship, and/or
from aircraft.

NPUNOMKEHWUE 3-22
United States Patent Application 20120181233
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Kind Code Al
ARTONI; Marcio Rodrigo ; etal. July 19, 2012

WASTEWATER TREATMENT SYSTEM AND METHOD

Abstract

An apparatus for maintaining dissolved oxygen content in a wastewater treatment
process includes a treatment tank for containing wastewater; a pump for drawing the
wastewater from the treatment tank and delivering the wastewater to the treatment
tank; an injector system mounted for use with the treatment tank, the injector system
including a draw pipe in communication with the wastewater and the pump for
drawing the wastewater from the treatment tank, an injector pipe in communication
with the wastewater and the pump for delivering a return flow of the wastewater from
the pump to the treatment tank, and an injector element disposed for communication
with the injector pipe for delivering at least one of air and pure oxygen in the return
flow to the treatment tank.

MPUNOXEHWE 3-23

United States Patent Application 20110096618
Kind Code Al
Le; Minh Son April 28, 2011

METHOD AND APPARATUS FOR AERATION

Abstract

A method and apparatus for aerating a liquid wherein the liquid to be treated is drawn
down a vertical pipe at a predetermined velocity to entrain air bubbles into the
moving liquid forming an air liquid mixture, maintaining the air bubbles in liquid
contact for a minimum period under increasing hydrostatic pressure to dissolve

the air and returning the aerated liquid to the reactor, the air bubbles being generated
close to the surface of the liquid above the inlet of the vertical pipe.

MPUTIOMEHWE 3-24
United States Patent Application 20110089582
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Kind Code Al
Sheng; Guohua April 21, 2011

SYSTEM FOR FEEDING GAS INTO LIQUID

Abstract

A liquid aeration system comprising: an intermittent liquid feeding means (10)
located at an upstream position for receiving liquid from a liquid resource; a liquid
storage means (20) located at an downstream position for receiving the liquid from the
intermittent liquid feeding means (10) quantitatively and intermittently; and a pipe
(30) connected between the intermittent liquid feeding means (10) and the liquid
storage means (20), the outlet of which is located below the liquid surface of the
liquid storage means (20), such that the liquid can flow from the intermittent liquid
feeding means (10) through the pipe (30) into the liquid storage means (20)
intermittently and quantitatively using the liquid level difference between the
upstream position and the downstream position, so as to inject the air existed in the
pipe (30) into the liquid in the liquid storage means (20).

MNPUNOKEHUNE 3-25

United States Patent Application 20100283162
Kind Code Al
Galletta, JR.; Robert Joeseph November 11, 2010

METHOD AND APPARATUS FOR CONTROLLED AERATION OF LIQUID
MEDIUM IN A PIPE

Abstract

An apparatus and method for mixing gas and liquid comprising a pipe having an
enclosure positioned in-line with said pipe, wherein a sealed space is defined, at least
one blower, said blower regulates the barometric pressure in said sealed space at or
above fluid line pressure in the pipe, wherein intermeshed rotating sets of discs
operate on parallel shafts driven by variable speed drives, and strakes are radially
mounted on the discs to carry liquid up into a mixing area and to carry air and liquid
down into a mixing area resulting in a shear force that drives air into the

oxygen depleted liquid. Strakes provide leading and trailing rotor wipes to maximize
pull of liquid flow from the pipe into the mixing area and back into the pipe and acute
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angled energy capture strakes for capturing the energy from liquid flow exerted
against the back side of strake.

MPUNOXEHUE 3-26

United States Patent Application 20090272699
Kind Code Al
Galletta; Robert J. November 5, 2009

Method and Apparatus for Aeration of Liquid Medium in a Pipe

Abstract

An apparatus and method for mixing gas and liquid comprising a pipe having an
enclosure positioned in-line with said pipe, wherein a sealed space is defined, at least
one blower, said blower regulates the barometric pressure in said sealed space,
wherein intermeshed rotating sets of discs operate on parallel shafts driven by variable
speed drives, and strakes are radially mounted on the discs to carry liquid up into a
mixing area and to carry air and liquid down into a mixing area resulting in a shear
force that drives air into the oxygen depleted liquid. In the sealed space the
barometric pressure is raised by a blower, in order to pop foam bubbles and allow for
optimum mixing of air into the oxygen depleted liquid and to regulate the waterline
within the sealed space, thereby preventing the escape of foam, noise and odorous
gases into the local environment.

MPUNOXKEHWNE 3-27

United States Patent Application 20040140262
Kind Code Al
Long, David G. July 22, 2004

METHOD AND APPARATUS FOR AERATING WASTEWATER

Abstract

Oxygen depleted wastewater is introduced as a stream into the top of a vessel
containing a set of perforated triangular vanes arranged to rotate about a vertical axis.
The stream is directed downwardly in the vessel along a path that traverses the path of
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the rotating vanes so the vanes impact the stream. The force of the impact of the vanes
against the stream and the perforations in the vanes cooperate to create a fine droplet
mist in the vessel. Atmospheric air drawn into the vessel is mixed and entrained in the
mist so that when the mist coalesces, micro-fine size air bubbles are formed. The
triangular vanes further provide a pumping action to expel a now aerated stream of
wastewater from adjacent the bottom of the vessel.

MPUNOXEHUE 3-28

United States Patent Application 20180335391
Kind Code Al
Hein; Ricardo J. November 22, 2018

AERATION TESTER

Abstract

A process and an apparatus for measuring an amount of dissolved air which may be
dispersed or entrained in liquids

NPUNOHKEHUNE 3-29

United States Patent Application 20170152168
Kind Code Al
CLOETE; Teunis ; etal. June 1, 2017

LOW-PRESSURE AERATION TREATMENT OF BIOLOGICAL WASTEWATER

Abstract

Described are a method and apparatus for the biological treatment of wastewater in an
activated sludge process that use a primary separator to produce a pretreated
wastewater, a pressurized aeration tank which has a headspace pressure of between
about 1 and about 10 psi, and a secondary separator to separate mixed liquor from

the aeration tank into an activated sludge component and a clarified liquor
component. The aeration tank has a rectangular or square base and may be cuboid.
Embodiments contemplate making a package plant, and may use a screening tank, a
membrane separator, air eductors to aerate a return activated sludge, and multiplier
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nozzles to introduce the return activated sludge into the aeration tank. The apparatus
has a small footprint, is simple in design, and is low maintenance.

MPUNOXEHWE 3-30

United States Patent Application 20140144848
Kind Code Al
Irons; George E. ; etal. May 29, 2014

VORTEX AIR INLET SYSTEM, COMPRESSOR SYSTEM AND RELATED
METHOD

Abstract

An aeration system (10) which feeds air to multiple water basins (12) and method. A
plurality of local processor based control modules (208) is provided. Each module
controls the operation of a compressor unit (11) to effect functions including changes
in compressor power level, thermal control and blow-off during compressor start-up.
The compressor units (11) are assembled in systems and each system is allocated to a
different basin so that no two compressors (22) provide air to the same basin (12). A
plurality of control operations are performed with a central processor (300) wherein
the central processor directly controls aeration valves 324 in each basin 12 based on
monitored oxygen levels.

MPUNOXKEHME 3-31

United States Patent Application 20130220123
Kind Code Al
England; Randall J. ; etal. August 29, 2013

DISTRIBUTED AERATION SYSTEM AND CONTROL ARCHITECTURE

Abstract

Apparatus and method for removing particles from an air source. The air source is
passed through multiple rows (R65) of cyclone separators (65), removing particles
from the air to create cleaned air and passing the particles through openings (112) in
the separators 65 so that the particles fall to a surface (42) below the openings. The
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cleaned air is directed into a first chamber region (73) above the cyclone separators
(65) and moved along a second chamber region (76) positioned between two of the
rows (R65) toward a duct (85) for passage out to a compressor (22).
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