Anexcanap I'opoos
KonBepcupoBanHble BU/IbI TOILTHBA JJis1 HHPPACTPYKTYPbI YMHOI'0 I0OMa.

PaCCManI/IBaIOTCH BapHAaHTBI KOHBEPCHUHU TOIINIMBHBIX cMecer u BMYJ'H:CI/Iﬁ C BBICOKUM YPOBHEM
HHHaMquCKOﬁ TOMOI'€HHU3AalUH B PEKUME PE€AIbHOIO BpEMEHU.

Kuura B 4 yactax.

Yacrte 1, - KOHBepCI/IPOBaHHBIe BH/Ibl HHHOBALIMOHHOI'0 TOILJIMBA M TOILIMBHBIX CMeCei.

AHHOTAIIUA.

VYCTpOoKCTBO TSl IMHAMUYECKOTO CMEIIMBAHUS U TOMOTEHU3AIUH KUJIKOTO TOTUIMBA U
TOIUTMBHBIX CMECEH, a TaKkxke i1 (POPMUPOBAHUS Ta3U(DUITUIPOBAHHBIX (CKUMAEMBIX )
TOIJIMBHBIX CMECEM.

WNunycrpuanbHas ycTaHOBKA U1 TOMOTEHU3AIUY JKUIKOTO TOILIMBA B AMana3oHe oT J[uzensHoro
toruBa Ne 6 (MaszyTa) 0 qu3enabHOro ToruBa Ne 2, a Takke JUIsi MUKPO MUHUMH3AIUHU |
ONTUMHU3AINU JUCTIEPCHOCTH MPH BIPBICKE Y OMOJIOTMUECKOT0 -TOIJIMBA, METaHOJIa, TaHOJIa a
TaK)Ke y KEpPOCHHA, TIOTYYEHHOTO MPH MepepadoTKe OTXO0B IMIACTHYECKUX MACC U
aBTOMOOMJIBHBIX U MHBIX MOKpHIIIEK; [[pOM3BOAUTENLHOCTh YCTAHOBKH, HE CMOTPS Ha
HeOoubmue pazmepsl, - 1000 TuTpoB B Yac.

KuaroueBnble ciioBa:

MHHOBaIMOHHOE TOIIIMBO, | OMOTr€HN3UPOBAaHHBIE TOIJIMBHBIE CMECH, TOIUIMBHBIE SMYJIbCHH,
YerpoiicTBa 1uist [MHAMUYECKOTO cMeluBanus, CKrMaeMble TOIUIMBHBIE CMECH,
KonBepcupoBaHHbIE TOILUIMBHBIE CMECH.

Copep:kanue:

Berymnenue,- Crp. 2.

Heo6xonumocTs nporiecca romoreHu3anuy, - Ctp. 4.

[Iponecc aurammyeckoit romorenusanu . — Ctp.5.

OpurnHaibHOE YCTPOWCTBO JUIsl JMHAMUYECKOW roMorennsanuu, -Crp.7.

Tepmonuuamudeckuit 3¢GeKT OT MCHOIb30BaHHS TOMOT€HU3UPOBAHHOTO TOTIJIMBA
(OTy4EeHHOr 0 MpY IOMOIIM YCTPOMCTBA Ul JUHAMHMUYECKOM romorenusanun), - Ctp.9.



[Ipouiecc nocnenoBarebHON AMHAMUYECKON TOMOT€HU3AIMU B COBPEMEHHOM AU3EJIbHOM
nsurarene, - Crp.11.

[Tpumenenue mporecca JMHAMHYECKOW TOMOTEHU3AIUY B IBUTATEIISIX BHYTPSHHETO CTOPAHUS
HCIOJIB3YIONIMX B KAUECTBE TOILIMBA CMECh OCH3WHA M OMOJIOTUYECKUX -TOILTUBHBIX
KOMITO3UIIMH (4TO Hanbosee BaKHO U aKTyaJbHO B HacTosiee Bpems), - Ctp.12.

[ToreHuuan npuMeHeHHs mpolecca TMHAMUYECKONH TOMOT€HU3AlMU B CYJOBbIX ABUTATENSIX U
JIM3eIbHBIX reHeparopax, - Crp.13.

bazoBrle npeuMyneCTBa TCXHOJIOTNHU OH-JIAaWH TOMOI'€HHU3aIlnu )KI/I,HKOCTGI;'I W IPUTOTOBJICHHUA
CMecel WK AMYIIbCHI B TIpoliecce ABMKEHUS 1o TpyOomposoxy, - Ctp.17.

YHUKaJbHbIE CBOMCTBA U XapaKTEPUCTUKU TexHosoruu, - Ctp.17 — 18.

VYeTpolcTBO [UIsl TOMOT€HU3alUH, JUHAMUYECKON aKTUBALUK U IPUTOTOBJIEHUS TOIUIMBHBIX
cMecel WK AMYJIbCUNA UMEET IIUPOKUN CIIEKTP JTOTOTHUTEIbHBIX TEXHOJIOTMUYECKIX
BO3MOXHOCTEH, - C1p.21.

[Ipunoxenue 1, - Crp.24.

[IporpaMMa u MeTOIMKa MPEIBAPUTENBHBIX UCTIBITAHUI TEXHOJIOTHYECKOTO MPUHITUIA
aKTHBALIMM TOIUIMBHOM CMECH Iepes noaavyeil B kamepy cropanus, - Ctp.35.

Crnncok UCoab30BaHHOM JINTEPATyphl, IATEHTHAS U JIMLIEH3MOHHas nHpopmanus, - Ctp.40.

JIro6oii BUJ KUJKOTO YITICBOAOPOAHOI'O TOIIMBA U 0COOEHHO TOIIMBHEIE KOMITIO3MIIMHM Ha 0aze
JKUJKOT'O YITICBOAOPOAHOI'O TOIIIMBA B ITPOUCCCE XPpaHCHUA TECPACT CBOXO OAHOPOAHOCTD,
CICACTBUEM YCTO ABISACTCA 06pa3013aH1/Ie CTYCTKOB, MPECMMYIICCTBCHHO Ha JIOHHOM 9acTH
éMKOCTefI, B KOTOPBIX XPAHUTCA TOIIJIMBO UJIM TOIIJIMBHASA CMECH.

Emé 6onee npoOieMaTHUHBIM sIBiIeTCA 00ecredeHre OJHOPOJHOCTH BCEBO3ZMOKHBIM BHAAM
CHUHTETHYECKOT0 JKUKOTO TOIUIMBA, 0COOEHHO MOIy4YE€HHBIM MpH nepepadboTke 100 cTapoii
IUIaCTMAcChl TM00 CTapbIX aBTOMOOMIIBHBIX IIHH.

3TO TOIUIMBO COJAEPKHUT MHOTO JIOMIOJIHUTENBHBIX U HEOOBIYHBIX JJIS1 CTAHAAPTHOTO TOILIMBA
3arps3HSIONIUX JIEMEHTOB, KaK HalpuMep, - GopMabAerul, uyto eme 0osbiie 000cTpsier
He00X0JMMOCTh FOMOTEHHU3aIUH, 110 KpailHel Mepe repesl BIPhICKOM B KaMepy CrOpaHus UK BO
BpeMs IIpoLecca CropaHusl.

YeTpaHuTh YKa3aHHYIO0 HEOJHOPOJHOCTh Hanbosee yao0Ho U 3pGEKTUBHO MOXKHO IIPUMEHUB
IIPOLIECC TOMOT€HHU3AIMH ITPH IIOMOIIY NHHOBALIMOHHOI'O YCTPONCTBA IMHAMUYECKON
TOMOTEHM3AL1H, OCYIECTBIISIONIETO TPOLECC TOMOI€HU3AIMH HEITOCPEICTBEHHO B
TpyOONpOBO/IE IO KOTOPOMY JABHXKETCS TOIUIMBO MJIM TOIJIMBHASI CMECH.



IN-LINE, ON-BOARD, DYNAMIC HOMOGENIZATION, MIXING, BLENDING AND
EMULSIFICATION TECHNOLOGY.

YCTpoiicTBO 1)1 JMHAMMYECKOTO CMEIIMBAHMS U TOMOTEHU3ALUH JKAIKOTO TOIIJINBA U
TOIJIMBHBIX CMECEH, a Takke Ut popMUpoBaHUs Ira3uPpUIUPOBAHHBIX (C)KUMAEMBIX)
TOIIMBHBIX cMecel . Ha cHUMKax mpencTaBieHo yCTpoicTBO ¢ pabounm auamerpom 40 MM u
npousBoauTeabHOCTHIO B 1000 1UTpOB B Hac.




WNHpycTpuanbHas yCTaHOBKA Il TOMOTEHU3ALMU JKAIKOTO TOILIMBA B IMana3oHe OT J[u3enpHoro
toruBa Ne 6 (Ma3yTa) 0 AU3eIbHOrO ToruBa Ne 2, a Takxke JJ11 MUKPO MUHUMU3ALUH U
ONTUMU3ALMU AUCIIEPCHOCTHU IPU BIPBICKE Y OMOJIOTUYECKOTO -TOIUINBA, METaHOJIa, 3TaHoJIa a
TaK)Ke y KepOCHHa, ITOJy4YEeHHOT'0 ITPH NepepadoTKe OTXOA0B MIIACTUYECKUX Macc U
aBTOMOOMJIBHBIX U MHBIX MOKpbILIEK; [IpOn3BOIUTENTLHOCTD YCTAHOBKH, HE CMOTPSI Ha
HeOoubIMe pa3Mepsl, - 1000 auTpos B vac.

Heo0xomumocTh nmpouecca roMorecHu3anmu.

JIro6oi BUJ KUJKOTO YITICBOAOPOAHOI'O TOIIMBA U 0COOCHHO TOIIMBHEIC KOMITIO3HMIIMH Ha Oaze
JKUJKOT'O YITICBOAOPOAHOI'O TOIIIMBA B ITPOUCCCE XPpaHCHUA TEPACT CBOXO OAHOPOAHOCTD,
CICACTBUEM YCTO ABJIACTCA O6p3.30BaHI/Ie CTYCTKOB, MIPECUMYILICCTBCHHO Ha I[OHHOﬁ qaCTHu
éMKOCTCfI, B KOTOPBIX XPAHUTCA TOIIJIMBO HWJIM TOIUVIMBHAsA CMECh.

Emé 6onee nmpoOiieMaTHIHBIM SIBIISIETCS 00€CIIEYCHUE OTHOPOTHOCTH BCEBO3MOXKHBIM BUIAM
CUHTETHUYECKOTO HJIKOTO TOIUTNBA, 0OCOOCHHO TIOIYUYCHHBIM TIPH TTepepadboTke JIN00 cTapoit
IJIaCTMACCHI JTMOO CTapbIX aBTOMOOMIBHBIX IIUH.

3TO TOIUIMBO COJAEPKHUT MHOTO JIOTIOJIHUTENIbHBIX U HEOOBIYHBIX JJIS1 CTAHAAPTHOTO TOILIMBA
3arps3HSIONIUX JIEMEHTOB, KaK HalpuMep, - GopMabAerul, uyto eme 0osbiie 000cTpsier
HEOOX0IMMOCTh TOMOTE€HHU3AIUH, 110 KpalHell Mepe nepe BIPHICKOM B KaMepy CrOpaHus MM BO
BpEMs MpoIEcca CrOpaHusl.

VYcTpaHuTh YKa3aHHYIO HEOTHOPOIHOCTH Hanbosee ynooHo u 3pPEeKTHBHO MOKHO TPUMEHUB
MPOIIECC TOMOTEHU3AIUH TTPH ITOMOIII HHHOBAIIMOHHOTO YCTPOHCTBA JTMHAMUYECKOM
TOMOTEHHU3AINH, OCYIIECTRISIONIETO MPOIECC TOMOTEHU3AINH HETIOCPEICTBEHHO B
TPYOOIPOBO/IE IO KOTOPOMY JBHIKETCS TOTUTMBO FUTH TOTLTUBHASI CMECH.



IIpouecc tMHAMHYECKOH TOMOTeHU3AIUH.
B Havane KOpoTKo 0 mpenaraeMoi TEXHOIOTHH, OCOOEHHOCTSX ¥ HOBU3HE ITOW TEXHOJIOTUU:

yCTpOfICTBO JJIA HHHaMquCKOﬁ TOMOI'CHU3allWH XUAKOI'O TOIIJIMBA M TOIIJIMBHBIX cMmecen
JOJIZKHO COCTOATH U3 paBFOHHOﬁ l"I/II[pOI[I/IHaMI/ILIeCKOI\/’I CCKIIMH, nepexoz[ﬂmeﬁ 1 COOCHOH BTOpOfI
rHI[pOZ[HHaMquCKOﬁ CEKIHU C BCTPOCHHBIM BUXPEBBIM I'CHEPATOPOM, nepexoz[ﬂmeﬁ B
l"I/I,I[pO,I[I/IHaMI/I‘{eCKI/Iﬁ YCHUIINTCIIb YPOBHA Typ6yneHTHOCTI/I, CBSI3aHHBIN C BXOJOM B HAaCoC
BBICOKOT'O JAaBJICHUA ABUI'ATCIIsA BHYTPCHHETO CrOpaHus.

Bcé€ romorennszupyemoe JKuaKo€e TOIUIMBO WK TOIUIMBHAS CMECh B YCTPOMCTBE AJIA
JMHAMHYECKOM TOMOTr€HU3alluy KHUJIKOTO TOIIJIMBA U TOIUIMBHBIX CMECEH pa3/iessieTcs Ha Ba
notoka, nepBsiii (60% OT Bcero moToka) moj JaBlieHHueM B (Kak MUHUMYM) 3 6ap (45 psi)
IIOCTYIAET B PA3rOHHYIO THIPOAMHAMUYECKYIO CEKLIUIO (PA3rOH OCYIECTBISAETCS MO/
BO3/ICHCTBHEM CUCTEM YCTPOHCTBA, MHULIMUPYIOMUX (HOPMUPOBAHNE KOAKCHATBHBIX AP(PEKTOB
—bepnynnn), Bropoii (40% ot Bcero noroka) moj AaBjieHUEM (Takke Kak MUHUMYM) B 3 Oap (45
psi)mocTynaer B KOAKCHAIBHYIO ITEPBOM, BTOPYIO THAPOIUHAMUYECKYIO CEKIIUIO:

B YCTpOﬁCTBC IMPOUCXOIUT JUHAMUYECKUN mpouecc HOCHCHOB&TCHBHOﬁ TOMOI'CHHU3all1H1 I1I0TOKa
’KHJIKOT'O TOIIMBA WJIW TOILTUBHOM CMCCH, Ha IICPBOM 3TallC, - TOMOI'CHU3alUU 110 YPOBHIO
Typ6y.]'IeHTHOCTI/I B pr6onp0Boz[e (TaKOFO nponecca HET HA 'y OAHOI'0 U3 U3BCCTHBIX YCTpOﬁCTB
M TEXHOJIOTHI T'OMOI'CHU3allMH, 5TO OAHMH N3 OCHOBHBIX 3JICMCHTOB HOBU3HbBI TCXHOJIOTHH,
HO,I[TBGp)KI[éHHBIﬁ B 0a30BBIX AOKYMCHTax HHTCHHGKTyaHBHOﬁ COOCTBEHHOCTH KOMITAHHU —
pa3pa60TqI/H<a U Bj1aacjabla TCXHOJIOFI/II/I);

[Tocie 3TOro roMoreHn3MpOBaHHbIN OTOK YKHUIKOIO TOILIMBA UJIU TOIUIMBHOM CMECH
TpaHcHOpMUPYETCs B THAPOIMHAMUYECKYIO BUXPEBYIO TPYOy (3a CYET BCTPOEHHOI'O BUXPEBOTO
reHeparopa) 1 HallpaBJII€TCs Ha HACOC BBICOKOTO JABJICHUS WU IU3€JIbHOTO JBUTATENS MU
00010 Ipyroro ABUraresis BHyTpeHHero cropanus (aasienue ot 2000 xo 3000 6ap, nmau 29000-
43500 psi) rae MpoOUCXOAUT BTOPOM ITall AMHAMHYECKOW TOMOTE€HH3alMY B TIOTOKE, B pe3yJIbTare
KOTOPOTO pa3Mep YacCTHI] B TOMOT€HU3UPOBAHHOM ITIOTOKE YMEHBIIAETCS 1O YAaCTHL] MEHbIIIE
OJJHOTO MUKPOHA, TO €CTh IO KJIIOYEBBIM IIapaMeTpaM I10TOKa, OH IIPEBPALIACTCS B
TOMOTE€HU3UPOBAHHYIO )KUJKOCTh SKBUBAJIEHTHYIO I10 CBOWCTBAaM HaHO- AMYJIbCUU:

AHanoru4Ho paboTaeT cucTeMa B TOIUIMBHBIX MArUCTPaJsiX KOTJIOB, OOWUIEpOB, TypOUH U
MIPOYUX TEPMOJUHAMHUECKUX YCTPOUCTB U TEPMOIUHAMUYECKOTO 00OPY/I0BaHUS.

Hpouecc TOMOI'CHU3AUU IPOUCXOOAUT 3a MEPHUOJ BPpECMCHU MCHBIIIC 1 CCKYHJbI 1 HC HAPYyIIacT
HUKAaKUX IMPUPOAHBIX B3aHUMOCBSI3€H B TOMOI'CHU3UPYCMOM KHJIKOM TOIIJIMBC UJIN TOILTUBHOM
CMECH.

[Iporiecc romoreHU3ay MPOUCXOUT IPU CTAOUILHOM TeMIepaType Wi, Ipy ONpeaenEHHbIX
COOTHOIIECHUSX, - IPH MIOHWKEHUN TEMIIEPATyPbl TOPIOYEH KUIKOCTH WIHM TOIUIMBHOM CMECH .

Bech mponece JUHAMHUYECKON rOMOreHU3aluu MMPOUCXOOUT 3a CU€T co3JaHus 0CO0OBIX
Typ6y.]'ICHTHBIX THUAPOAUHAMUYCCKUX YCJIOBI/Iﬁ B IIOTOKE KUAKOI'0 TOIIMBA WX TOILIMBHOM
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cMmecH, 0e3 pa3pylIeHHs] XHMUYECKOTO U (PU3UYECKOT0 paBHOBECHS MEXK/Ty BCEMH €T0
KOMITOHEHTaMH.

IlonoXxuTenbHbIC OTIUYMS mnmpounecca JHUHAMHUYECKON rOMOIreHH3aIul OT CYHICCTBYIOLICTO:

-y CYH_[CCTBYIOH_Ieﬁ TE€XHOJIOTMH HET dTalia ﬂHHaMquCKOﬁ TOMOI'€HU3AIUU 110 YPOBHIO
Typ6y.TIeHTHOCTI/I W 3HAYUT, YTO CYHICCTBYIOIAA TEXHOJIOIHA HE ITO3BOJIACT BECTH ITPOLECC
TOMOI'CHU3allMH B TOIIJIMBHOM pr6onpOBoz[e JABUTaTCJId BHYTPCHHETO CTOpaHus:

- BTOpOI>'I 9Tall rmponecca roMOrcHru3alu NpoucCxXoauT nog JaBJICHUCM, KAK MUHHMYM B JIBa pa3a
BBIIIC, YEM 3TO HCO6XOZ[I/IMO AJIL TOMOTCHHU3all Ha YPOBHC HAHO-YaCTHII:

- pa3mepsl yactuil (7100yi1) B TOMOT€HU3UPOBAHHOM I10 TIPEIIaraéMoi TEXHOJIOTHUU KUIKOM
TOIUJIMBE WJIM TOILUIUBHOM CMECH OJJHOPOIHBI Bce B mpeaenax 70-120 HaHOMETPOB U HE UMEIOT
TEHJCHIINH K CITUIAHUIO, - Y CYIIECTBYIOIIEH TEXHOIOTUU Pa3dpoC pa3MepoOB COCTABISIET OT
HauboJsee MeJIKUX 10 Hanbosee KpynHbIX, - 6onee 10 pas, - ot 0,2 10 2 MUKPOH;

- BCE MPOIIECCHI JUHAMUYECKONH TOMOT€HH3AIUU MOTYT MPOBOAUTHLCS B TOITUBHOM
TPYOOIIPOBO/IE ABUraTe/ sl BHYTPEHHETO CrOpaHus, HaIPUMEp MPH Mojiade OT TOIUTMBHOTO HAcoca
K HacoCy BBICOKOTO JJaBJIEHUS U HE TPEOYIOT ClIeHUaIbHbIX MOAU(PUKALUI KOHCTPYKIUU
ABUTAaTCIIsA (TO K€ MOXXHO CKa3aThb U PO BCC APYTUC BUABI TCPMOJUHAMUYICCKOI'O
obopynoBaHus):

- B IIpOIECCCC JUHAMHUYECKOM rOMOTE€HU3aI1 TEMIICPpAaTypa rOMOICHU3UPOBAHHOI'O KUJIKOT'O
TOIJIMBA MJIM TOIUIMBHOM CMECH HE IOBBIIIACTCS

- B YCTPOMCTBE Ul AMHAMUYECKOM FOMOI€HU3Al[M1 UMEETCS BO3MOKHOCTb ITPU FTOMOI€HU3AIIH
OJHOBPEMCHHO BBOJAUTH B TOMOTCHHU3UPOBAHHOC ) KUAKOC TOIIJIMBO UJIK TOIIJIMBHYIO CMCCh
JOIIOJTHUTEIBbHBIC KOMITOHCHTHI (Haan/IMep BOAY WJIK METAHOJI UJIX 3TAHOJ UJIN CUHTETHUYECKUH
KEPOCHH);

- YCTpOﬁCTBO JUIS. JUHAMHY€CKOM TOMOT€HHM3allii UMEET MUHUMAaJIbHEIE Fa6apI/ITHBIe pa3MEpbI U
yz[06Hee B OKCILTyaTallu Y€M U3BCCTHBIC YCTPOﬁCTBa, HUMECT OIITUMAJIBHBIC YCIIOBUS I
YCTaHOBKHU U O6CJ'Iy)KI/IBaHI/ISII

- YCTPOMCTBO JIJIsl AMHAMUYECKON TrOMOT€HU3alIUH KUIKOTO TOIUIMBA U TOIJIMBHBIX CMECen
HaMHOTO JIEIIEBJIE YeM CYLIECTBYIOLIEE 000PYI0BaHUE TAKOTO K€ HA3HAYCHMUSI:

- Ha yCTPOMCTBE JUIsl TMHAMHYECKOI TOMOTE€HU3AlNN KHUAKOTO TOIIMBA U TOIUIMBHBIX CMecel
MO’KHO BBITIOJIHATH TEXHOJIOTUYECKYI0 TOMOTE€HU3AIMIO ITepe]l BBOIOM IOTOKA TOIUIMBA WU
TOIUTMBHOI CMECH B TEXHOJIOTHYECKOE 000py/I0BaHKE /IS IPOU3BOICTBA IPYTUX
YIJIEBOIOPOIHBIX IIPOAYKTOB;



Kak BumHO U3 ipencraBiieHHbIX GoTorpaduii, pasmMepsl YCTPOMCTBA, IO OTHOIIEHUIO K
MIPOU3BOAUTEILHOCTH OUYEHb MaJlbl (Ha CHUMKaX MPEICTaBICHbl yCTPOCTBA
npou3BoaAUTENbHOCTHIO B 1000 TUTPOB B HYac).

OpuruHanbHOe YCTPOHCTBO I AMHAMUYECKO TOMOTeHU3 Al UM,

PazpaboTano, U3roTOBIIEHO U MHOTOKPATHO MCIBITAHO YCTPONCTBO /ISl THHAMHYECKOM
TOMOTEHHM3AI1H JKUJKOTO TOIUIMBA U TOIIJIMBHBIX CMeECEH.

Bce aneMeHThl 1 9acTh yCTpOMCTBA N3TOTOBIIEHB] HA CTAHIAPTHBIX CTAHKAX C YMCIOBBIM
IIPOrpaMMHBIM yTIpaBlIeHUEM 0e3 MPUMEHEHUs CTIeUAIbHBIX TEXHOJIOTUH UITH CIIELIMAIbHOTO
PEXYIIETO HHCTPYMEHTA.

B kadyecTBe KOHCTPYKLMOHHOTO MaTepHalia UCIOIb3YeTCsl HepyKaBerolas CTallb, YTO MO3BOJISET
MHCTAJUISLUIO YCTPOICTBA U CUCTEM C HUM B O0Jiee arpeCCUBHBIX C TOUKH 3PEHUS KOPPO3UH
MecTax, Kak HallpuMep Ha MOPCKUX cylax:






YCTpoiicTBO Upe3BhIYaitHO KOMITAKTHO, UMEET pa3Mephl, KOTOPbIE MO3BOJISIFOT BCTPOUTD €r0
MPAKTUYECKH B JIFOOO0 TBUTATENIh BHYTPEHHETO CTOPaHUs, KaK CTAI[HOHAPHOTO THIA (HaIpuMep
CYZIOBBIC JIBUTATEIIN) TaK U B JIBUTATEIIM YCTAHOBJICHHBIC HA TPAHCIIOPTHBIX CPEACTBAX
(HampuMep aBTOMOOMIISIX BCEX BHJIOB).

YerpoiicTBo He TpeOyeT M1t pabOoThl HUKAKUX JOMOJIHUTEIBHBIX 2JIEMEHTOB MJIM KOMIIOHEHTOB U
MPAKTUYECKU MOXKET OBITh YCTAHOBJICHO Ha TOIJTUBHOM TPYOOIIPOBOJIE ABUTATENS BHYTPEHHETO
Cropaswusi, IocJie TOIUNIMBHOTO HACOCA U Iepe HACOCOM BBICOKOTO JJABJICHUS JBUTATEIIA.

Bce BxogHbBI€ U BBIXOIHBIE NMPUCOCAUHUTCIIBHBIC 3JICMCHTBI Y YCTpOﬁCTBa y'HI/I(l)I/II_II/IpOBaHLI. I[J'IH
YCTaHOBKU YCTPOﬁCTBa Ha ABUTATCJIb BHYTPCHHETO CTOPAHU HE Tpe6yeTc;1 CricnyajibHas
IMOATOTOBKA, MHCTPYMCHTBI U OGOpy,Z[OBaHI/IC.

B ycTpoiicTBe HET MOABMKHBIX YACTEH, OHO MOKET OBITh U3TOTOBJICHO B IFOOOM HEOOXOUMOM
pasMepHOM MaciTabHOM (haKTope:

YCTpOoHCTBO MOKET OBITH U3TOTOBJIEHO HA CEPUMHOM MTPOU3BOICTBEHHOM 000PY/IOBAaHUH C
IU(PPOBBIM TPOTPAMMHBIM YIIPABICHUEM, JJISI U3TOTOBJIECHUS U COOPKH M KOHTPOJIS Ka4eCTBa
yCTPOICTBa HE TPeOyeTCs CIeMATbHBIX TEXHOIOTHH, MATEPHAIOB M HHCTPYMEHTOB

Tepmoaunamuyeckuii 3p@eKT 0T UCIOIb30BAHUA FOMOT¢HU3UPOBAHHOIO TOIIMBA
(IMOJIy4€HHOr0 MPH MOMOIIH YCTPOMCTBA AJIsl AUHAMHMYECKON rOMOTeHU3aI UM ).



[Tocne romoreHu3ay TOMIMBO CTOPAET OHOPOJIHO, B €r0 00bEME MOCIIE BIPHICKA HE
00pa3yroTcs JOKallbHbIE 30HbI ¢ 00Jiee KpyMHBIMU (GPaKIUSIMU AUCIIEPCHH .

bnaromapst sToMy npomecc cropaausi mpoxoaut Ha 35-40% OwicTpee u 3 heKTuBHBINA 0TOOP
TEIUIa YCKOPSIETCS B TOM K€ MPOTIOPINH (Pe3yIbTaThl MOATBEPKACHBI Ha Oomnee ueM 300 nukiax
WCIIBITAHUN HA COBPEMEHHOM CEPUMHOM JTU3ETHLHOM JBUTATEIe ¢ pabodnM 00bEMOM 2.5 tuTpa).

TexHomorus TOMOT'CHH3alluH1 OJHHAKOBO B(b(beKTI/IBHO pa60TaeT KakK B ABHUI'aTCIIAIX C
CTaHHapTHOﬁ KOMILJICKTAIlEH TaK 1 B ABUTaTelIdgX ¢ CUCTEMaMU PCUHUPKYIALNKU BBIXJIOIIHBIX
ra30B.

B ciydae HeCaHKIIMOHMPOBAHHOTO TOMNAAaHUS BOJIBI B TOIUIMBHBIN 0aK, TUHAMUYECKAas
TOMOTE€HHU3AIH 32 HECKOIBKO MUJUTMCEKYH]T 10 MOTAJaHNs TOIUIMBA B HACOC BHICOKOTO
JaBIICHHsI, 00ECIIEYNBACT TMHAMHYECKOE (POPMUPOBAHIE MUKPO-IMYIBCHH U TIOJHOCTHIO
MCKJTIOYAET KaKoe-IMO0 BPEAHOE BO3EHCTBHE OT BOJIBI, COAEPIKAIICHCS B TOTUIMBHOW AMYJIbCHH,
Ha JIBUTATEJIb U MPOIIECC €ro paboThl; (pe3yIbTaThl MOATBEPKACHBI Ha Oosee ueM 60 nukiax
UCIBITAHUN HA COBPEMEHHOM CEpPUMHOM JU3EIbHOM JBHUraTelie ¢ pabounum o0bEMoM 2.5 utpa).

MUKpPO-3MYIbCHUs, IIPU COXPaHEHUH dPPEKTHBHON MOIIHOCTH JABHUTATEIsl, CYIIIECTBEHHO
CHIDKAeT KOHILIEHTPAILIMIO CaXKU B BBIXJIOMHBIX ra3ax (CHIbKeHHe Ha 97%) U KOHIIEHTpAIUI0
OKHCJIOB a30Ta (CHIKeHUeE 10 35 %), yMEeHbIIAeT ATUTEbHOCTD IIUKJIA TOJTHOTO CTOPAHUS U
YCKOPSIET Mpoliecc 0Toopa Teruia (pe3yabTaThl MOATBEpkKAeHbI Ha Ooiiee yem 300 momHbIX
PEBEPCUBHBIX IIUKJIAX MCIIBITAHUN Ha COBPEMEHHOM CEPUITHOM JTU3EIBHOM JBHUTraTesIe C
pabouum oObEMOM 2.5 uTpa).

HpI/IMeHeHI/Ie CHUCTCMBI [JIs1 TOMOI'CHU3allMKU B JOIIOJHCHUE ITO3BOJIACT MOJIYUYHUTHh ITPU AaBJICHUA
Ha 35-45 % MeHbIIeM Ty e TUCTIEPCHOCTh paclblia, KOTOPYIO MONyYaroT pu aasieHun 1600 —
2000 6ap.

Takoe siBIeHHE TTO3BOJISIET CHU3UTh PACXOJ MOIIHOCTH, TpeOyemoii /i paboThl Hacoca
BBICOKOTO JlaBieHus: Kak mpumMep, MOXKHO TIPUBECTHU ITO K€ SBICHHE, KaK MOTEHIIHAI
JIOTIOJIHUTEIHHON IKOHOMUU I TYPOUH U TypOO- TeHepaTOpPOB Y KOTOPBIX JIaBJI€HHE BIPhICKA
cocrasinseT 30 6ap u Gonee.

IKoJOrHYecKHuii 3(1)q)eKT OT UCITOJIB30BAHUSA IOMOT€HU3UPOBAHHOI'0 TOIIJIMBA

HpI/IMeHeHI/Ie yCTpOﬁCTBa JUISL IMHAMHAY€CKOM TOMOTE€HM3allNH KHIKOr0 TOIIMBA B TOILTMBHOM
CHCTEeME JBUTaTeIIeH BHYTPCHHETO CropaHus MMO3BOJICT CYNICCTBEHHO CHU3HUTh TOKCUYHOCTDH
BBIXJIOITHBIX T'a30B U MOXKET ITO3BOJINTH JOCTHYb COOTBCTCTBUA Tpe6OBaHI/I$IM OKOJIOTHYCCKHUX
CTAaHAApTOB HA BLITYIICHHBIX PAHCEC aBTOM06I/IJ'IHX, B TOM YUCJIC U AJIUTCIIbBHOC BpCMs
HaxoJAIINXCA B OKCITyaTaluu.

IIpouecc mociienoBareJJbHOM JMHAMUYECKON TOMOTeHU3ALMU B COBPEMEHHOM IM3eJ1bHOM
JABHTrAaTeJIe.
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YeTpoicTBO 711 JMHAMUYECKON TOMOT€HU3alMK TOTUTMBA U TOIJIMBHOW CMECH B COBPEMEHHOM
JTM3EIIbHOM JIBUTATEJIE YCTAHABIMBACTCS Ha TOIJIMBHON MarvucTpaliv MOCie TOIUIMBHOTO Hacoca
Y TIepe/I HACOCOM BBICOKOTO JIaBJICHHS.

IIpu 3TOM NOTOK TOIUIMBA [1OCJIE TOINIMBHOTO HACOCA pa3/eNsieTCs Ha JBa OTOKA, OJUH U3
KOTOPBIX UMEET pacxo]] paBHbINA 60% OT 0011ero pacxoaa TOIUIMBA U HANIPABISAETCA HA
LIEHTPAJIbHBIN OCEBOM BBOJ B YCTPONWCTBO JUHAMUYECKON TOMOIE€HU3AIMY TOIUIMBA, @ BTOPOU
MOTOK, paBHBIN 40% OT 00IIero pacxo/a TOIIMBA BBOJUTCS B HHTETPAILHBINA BBOJ YCTPOICTBA,
COCTOSILLIMI U3 YETBIPEX PAJIUAIBHBIX KaHAJIOB.

[Tocnie romMoreHu3auy TOIIMBO CrOPAET OAHOPOAHO, B €r0 00bEME MOCIIE BIPhICKA HE
00pa3yroTcs JOKallbHbIE 30HbI ¢ 00Jiee KpyMHBIMU (QPaKIUsIMU AUCIIEPCHH

bnaromapst sToMy nporecc cropanust mpoxoaut Ha 35-40% OwicTpee u 3 heKTuBHBINA 0TOOP
TEIUIa YCKOpSIeTCs B TOH K€ MPOIOpIUH (pe3ylIbTaThl IOATBEPKACHBI Ha Oornee yem 60 muKimax
UCIBITAHUN HA COBPEMEHHOM CEpPUMHOM JU3EJIbHOM JBUraTele ¢ pabounum 00bEMoM 2.5 utpa).

TexHoa0rus roMOreH1u3auy OJJMHAKOBO Bq)(i)eKTI/IBHO pa60TaeT KakK B ABHUIaTCJIAIX C
CTaHZ[apTHOﬁ KOMHHCKT&HHCﬁ TaK U B ABUT'ATCIIAX C CUCTEMaMU PECIUPKYIIALUA BBIXJIOITHBIX
Ia30B.

IIpouecc mocsienoBaTeJJbHOM JTMHAMUYECKON TOMOTeHN3AIlMUA B COBPEMEHHOM O€H3UHOBOM
JBHIraTeJIe.

yCTpOfICTBO JJIA ﬂHHaMquCKOﬁ FOMOT€HHM3aI[UM TOIIMBA U TOIIJIMBHOM CMECH B COBPEMCHHOM
OCH3MHOBOM ABUTATCJIC YCTAHABJIIMBACTCA Ha TOILTUBHOM MarvucTpajan nmocji€e TOImIMBHOTO HacocCa
" 1epe] HaCOCOM BBICOKOT'O JaBJICHUA.

ITpu 3TOM OTOK TOIIMBA MOCIIE TOIUIMBHOTO HACOCA pa3/eisieTcs Ha 1Ba MIOTOKA, OJIUH U3
KOTOPBIX UMEET pacxo]] paBHbINH 60% OT 0011ero pacxoa TOIUIMBA U HANIPABISAETCS Ha
LIEHTPAJILHBIM 0CEBOM BBOJ B YCTPONCTBO JTMHAMUYECKON TOMOT€HU3AIMH TOIIJIMBA, @ BTOPOU
NOTOK, paBHbII 40% 0T o011ero pacxo/ia TOIIMBA BBOAUTCS B MHTEIPaJIbHBIA BBOJ YCTPOICTBA,
COCTOSIIIMNA U3 YETHIPEX paHaIbHBIX KaHAJIOB.

TexHonorus: roMOreHu3aluu oJMHaKOBO 3()(HEeKTUBHO pabOTaET KaK B JBUTATENSIX C
CTaH/IapTHON KOMIUIEKTAllMeN TaK U B ABUTATENIIX C CUCTEMaMH PELUPKYISILIUY BBIXJIOMHBIX
ra3oB.

HpnMeHeHne npouecca JNHAMHAYECKOH rOMOTreHH3allui B IBATaTeIsaX BHYTPCHHET0
CropaHud HCMOJb3YIOIIUX B KAYE€CTBEC TOIJIMBA CMECh 3TaHOJIa U OeH3HMHA.

3TaHOJ'I, AaKE BBICOKOT'O Ka4€CTBA COACPIKUT HEKOTOPOEC KOJIUICCTBO BOIBI,
I[O CMCIIMBaHUA (Haan/IMep) ¢ OCH3MHOM 3TaHOJ JOCTAaTO4YHO YCTOIZHHBOC BEIIIECTBO U B HEM

pasaciICHUEC BOABI U CIIUPTA HC ITPOUCXOAUT:
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Cwmech dTaHoia ¢ OEH3WHOM HE SIBIISICTCS] TTOJTHOCTHIO YCTOMYHMBOM U TIPH ONIPEACIEHHBIX
00CTOSATENbCTBAX (HAIIPUMEp, PY MOHMKEHHBIX TEMIIepaTypax) Bojia OTACINAETCS OT CMECH
OCH3H1HA C ATAaHOJIOM.

B cnyuae, eciiu B cucteMy JIBUTarelisi BBEACHO YCTPOMCTBO Il JUHAMUYECKOM TOMOTE€HU3AlMH,
BOJIa TIPH OTPEACTIEHHBIX 00CTOSATELCTBAX,0TICTUBIIASICS B TOIUTMBHOM OaKe JIBHUTaTells OT
OCHOBHOM YITICBOJOPOAHON (hpAKIIUU TOIUTMBHON CMECH B YCTPONUCTBE JUHAMUYECKH
CMEIIIHUBACTCS C YITICBOJOPOTHBIMU (DPAKIIUSIMU C TIPEBPAIICHUEM MOTyYEHHOW CMECH B MUKPO
WJIM HAaHO SMYJIBCHIO.

CropaHHe OMYJIbCUHU IMPOUCXOIUT, KaK IIPABHJIO, B CTaOMILHOM TEPMOAUHAMHUYCCKOM PECKUME,
0e3 ACTOHAIIUN U C TIOHMKCHHBIM COACPKAHUEM CAXXU U OKHUCJIOB a30Ta B BBIXJIOIIHBIX Ia3ax.

IIpumeHeHnne npouecca IMHAMHYECKOI TOMOTeHU3AIIUM B IBUTATE/IsIX BHYTPEHHEro
CropaHus MCHOJb3YIOIINX B Ka4uecTBe TOMJIMBA CMeCh MeTaHoJIa U OeH3uHA.

MertaHnod, nake OOBIKHOBEHHOTO KaueCTBa, MPAKTUIECKH HE COICPKUT BOY;

Jlo cMmemvBanus (HanpuMep) ¢ OEH3MHOM METAHOJ JI0CTaTOYHO YCTOMYHUBOE BEIIECTBO U MOCIIE
CMEIIMBAHUSA C MIPAKTUYECKHU HE OTACNISICTCS OT OCH3UHA.

CMmech MeTaHoIa ¢ OCH3UHOM HeE SIBJISIETCSI OJIHOCTHIO YCTOMYMBOM U MPU OINPeIeIEHHBIX
00CTOSATENbCTBAX (HAIIPUMEp, PY MOHMKEHHBIX TeMIIepaTypax) CKIIOHHA K 00pa30BaHUIO
CTYCTKOB.

CFOpaHI/IG TOMOI'CHU3UPOBAHHOI'O TOILJIMBA ITPOUCXOAUT, KaK IIpaBHJio, B CTa0MILHOM
TEPMOJAUHAMHUYCCKOM PCIKUME, 0e3 ACTOHAIUMA U C TIOHWKCHHBIM COACPIKAHUCM CAKH 1 OKHUCIIOB
a30Ta B BBIXJIOIIHBIX Ia3ax.

IIpuMeHeHne npouecca TMHAMUYECKOH TOMOTreHM3AMU B IBUTATE/IsIX BHYTPEHHEr0
CrOpPaHUs MCIOJIL3YIOIIHNX B Ka4YeCTBe TOIIMBA CMeCh O€H3MHA U OMO-TONMJIMBHBIX
KOMNO3UIMH (UTO HanboJIee Ba2KHO U AKTYaJIbHO B HACTOsIIlee BpeMsi).

Tak xak B YKa3aHHbIX TCPMOANHAMHWYCCKUX CUCTEMAX B KAYCCTBC TOIIIMBA UCIIOJIB3YCTCA CMECh,
coacpikalasa Hapsaay € OcH3MHOM OoJ1ee THKET0e OHMO- TOILIUBO U Pa3JINYHBIC BUJbI BA3KUX
Troprounx 6I/IO—MaTepI/IaJ'IOB, TO B TaKUX BHAAaX KOMIIO3UITMOHHOI'O TOIIJIMBA O6p3.30BaHI/Ie CT'YCTKOB
HAET 0oJlee UHTEHCUBHO.

B ciydae, ecnii B TepMOAMHAMHYECKYHO CUCTEMY BBEIEHO YCTPOUCTBO JUIsl JTMHAMUYECKOU
TOMOTEHHU3aIUH, CTYCTKH MPH OIpeIeIEHHBIX 00CTOATENhCTBAX, C(HOPMUPOBABIIUECS B
TOIUIMBHBIX 0akax | COCTOSIINE U3 OCHOBHOM yINIEBOAOPOAHOMN (paKIMK TOINIMBHOMN CMeCH, B
YCTPONCTBE TMHAMUYECKU CMEIINBAETCS C OCTAILHBIMU YIJIEBOOPOIHBIMU (PPAKIIUSIMHU C
MIPEBPAIICHUEM CTYCTKOB CMECH B OTHOPOJHYIO CUCTEMY M3 MUKPO MJIM HAHO YACTHLL.
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Cropanuie roMOT€HU3UPOBAHHOTO TOILTMBA IIPOUCXOAMT, KaK MPaBUiIO, B CTAOUILHOM
TEPMOMHAMUYECKOM PEKUME, 0e3 TeTOHAIMHU U ¢ TOHMKEHHBIM COJICPKAaHUEM CaKU U OKHCIIOB
a30Ta B BBIXJIOMHBIX ra3ax.

IIpumeHeHne npouecca TMHAMHYECKOI TOMOTeHU3AIUH MIPU Mo/aye TOMJIHBA HA FOPeJKH
00ilJiepoB, TYPOUH M APYTrUX TEPMOAUHAMUYECKHUX YCTPOMCTB.

Tak kak B yKa3aHHBIX TEPMOJMHAMUUECKUX CHCTEMaX B Ka4eCTBE TOIUIMBA MCIOIB3yeTCs Ooiee
TsKETOC AU3CJIbHOC TOIIJIMBO U pa3JIMYHBIC BUAbI Ma3yTa, TO B TAKUX BUAAX TOIJIMBA
o0pa3oBaHMe CTYCTKOB U3 0oJiee TSHKENBIX (DPaKIMiA C BBICOKOHM BA3KOCTBIO HAET Oosee
HMHTCHCHUBHO.

B cJIydaec, €CJid B CUCTEMY IIOJaYU TOIIJIMBA U BIIPBICKA B KaMCPy CropaHuss BBCIACHO YCTpOfICTBO
JJIA ,Z[I/IHaMI/I‘ICCKOﬁ TOMOI'CHU3alUU, CTYCTKHU IIpHU OHpe,I[eJ'IéHHHX O6CTO$IT€J'IBCTBaX,
C(bOpMHpOBaBIHI/ICCH B TOIUIMBHBIX 0akax H COCTOAIIIMUEC U3 OCHOBHOM yrﬂeBOHOpOﬂHOﬁ
q)paKI_[I/II/I TOILJIMBHOM CMCCH, B YCTpOfICTBe JAMHAMHWYCCKHU CMCIHINBACTCA C OCTAaJIbHBIMH
YIIIEBOAOPOAHBIMHA (bpaKI_II/ISIMI/I C IIPEBPAIICHHUEM CI'YCTKOB CMECHU B MUKPO UJIK HAHO YaCTHUILIBI.

CFOpaHI/IG TOMOI'CHU3UPOBAHHOI'O TOILJIMBA ITPOUCXOAUT, KaK IIpaBHjio, B CTa0MILHOM
TEPMOAUHAMHUYCCKOM PCIKUMCE, 0e3 ACTOHAIUMH U C TIOHMKCHHBIM COACPIKAHUCM CaKH 1 OKHUCJIOB
a30Ta B BBIXJIOIIHBIX I'a3ax.

B otaenpHBIX ClIydasx v 1npu OHpe,HCJ'IéHHBIX YCIIOBUAX UMECT MECTO CYIIECTBCHHAA YKOHOMMUSL
TOILJIMBA.

IloTrenuuan NMPpUMEHECHUS MpoLecca JUHAMHYECKOl TOMOreHH3allui B CYA0BBIX JIBHTaTEC/ISAX
U JU3CJIbHBIX I'eHepaTopax.

Tak kak B yKkazaHHBIX TEPMOAMHAMHUYECKHX CUCTEMAaxX B Kau€CTBE TOILJIMBA HCIIONb3YyeTCs Ooee
TOKENOE NHU3eNbHOE TOTUIMBO M Pa3UYHbIE BUABI Ma3yTa, TO B TAKUX BHJIaX TOTUIMBA
o0Opa3oBaHMe CTYCTKOB UIET OoJiee MHTEHCUBHO.

B cnyuae, ecnu B cucTeMy CyJI0BOTO JBUTATEINsI WU IU3E€JIbHOTO F€HEpaTopa BBEJIEHO
yCTpOfICTBO JJIsA I[I/IH&MI/I‘IGCKOﬁ TOMOI€HU3aIluu, CTYCTKH IIpU OHpeIleJ'IéHHBIX 06CTO$IT€J'II)CTB3X,
c(opMupoBaBIIMECS B TOTUIMBHBIX OaKaXx U COCTOSIINE U3 OCHOBHOM YITIEBOJOPOIHOM
(bpakuuu TOIUTMBHOM CMECH, B yCTPONUCTBE TMHAMUYECKH CMEIIMBAETCS C OCTATBHBIMHU
YTJIEBOIOPOIHBIMH (PPaKIHUSIMH C TIPEBPAIICHHEM CTYCTKOB CMECH B MUKPO HJIM HAHO YaCTHUIIBI.

Cr OpaHHuC TOMOTCHU3HUPOBAHHOTO TOIJIMBA ITPOUCXOAUT, KaK IIPABUJIO, B CTaOUIIBHOM
TCPMOANHAMHUYCCKOM PCIKHUME, oe3 ACTOHAIIMA U C TIOHWKCHHBIM COACPIKAHUCM CAKH U OKUCIIOB
a30Ta B BBIXJIOIIHBIX I'a3ax.
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ITorenuuan NMPpUMEHECHHUS Mpoiecca JMHAMUYECKOW rOMOTreHU3alUU B IBUTaTEeIbHbIX
YCTaHOBKAX JICTATCJIBbHBIX allllapaToB.

B cBs31 ¢ MOSBUBIIUMUCS B MOCJICAHEC BPEMA COO6H.[€HI/I$IMI/I 0 3KCIICPUMCHTAJIbHOM
IMPUMCHCHUUN OMO-TOININBA MJIN TOILUIMBHBIX CMeECEH JUIA I[BHFaTCHCﬁ JICTATCJIbHBIX aIllllapaToB U,
3Had 0 TOM, 4YTO TOIIJIMBHBIC CMCCH, COACPKAIIUC OHO-TOILIMBHEIC KOMIIOHEHTHI HMEIOT CBOMCTBO
K 06pa30BaHI/IIO CI'YCTKOB, IMHAMHWYCCKasA rOMOICHU3alUA TAKOI'O TOIIJIMBA ICPECA BIPBICKOM B
KaMCpy CropaHus, MOXCT 3HAYUTCIIbHO ITOBBICUTDH Haﬂé)KHOCTB TaKHX JBHUI' aTeJieil 1 MOXKeT
OTKPBITH TIYTh K IPUMCHCHHIO TOIIJIMBHBIX KOMHOSI/IHI/Iﬁ B IBUTaTCJIAX JICTATCIbHBIX allllapaToB.
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[IpumMeHeHHEe ycTpOoHCTBA ¢ pabouuM TUaMeTpoM B 25 MM, NpeIHA3HAYCHHOM JIs
(bopMHpOBaHUS B TOIUTUBHOM TPYOOITPOBOJIE SMYIIBCUH U3 TU3EIBHOTO TOrumBa Ne 2 1
BOJIOIIPOBOIHOM BOJBI B cooTHOMIEHUU 70% nu3ensHOoro TorumBaa v 30 % BOJIbI, B COBPEMEHHOM
Ootinepe.
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[IpuMeneHnne ycTpoiicTBa ¢ pabouuM AUAMETPOM B 25 MM H MPOU3BOAUTENHHOCTHIO B 250
JUTPOB B Yac MPH MOATOTOBKE ra3u(UIMPOBAaHHOIO TOILTUBHOTO KOMITO3UTA (M3 AU3EIBHOTO
toruBa Ne 2 ¥ ¢KaToro BO3ayXa).

[IpuMmeHeHne ycTpoiicTBa ¢ paboYyuM IUaMETPOM B 25 MM U MPOU3BOAUTEIHLHOCTHIO B 250
JUTPOB B Yac MPH MOATOTOBKE ra3u(UIIMPOBAHHOTO TOTLTUBHOTO KOMITO3UTA (M3 AU3EIHHOTO
ToruBa Ne 2 ¥ CKaToro BO3ayXa).
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ba3oBble npeuMyIecTBA TEXHOJOTHH OH-JIAWH NOMOTeHU3AUM KUIKOCTENH 1
NMPUIOTOBJIEHHUSI CMecell WM dIMYJIbCHI B Ipolecce ABUKEHHS 10 TPYOOIPOBOY.

KoHcTpyKTHBHBIE TPEUMYILIECTBA YCTPOMCTBA U1l JUHAMUYECKO TOMOTE€HU3AlUU U
JTUHAMHYECKOTO (POPMHUPOBAHMSI CMECH UJTU SMYJIBCUU B TIOTOKE €€ KOMIIOHEHTOB.

YeTpoiicTBO U1 JMHAMHYECKOM OH-JIAalH TOMOT€HU3AlUY U JMHAMUYECKOTO (hOpMUPOBAHUS
CMECH HJIM AMYJIbCUU B NIOTOKE €€ KOMIIOHEHTOB UMEET MUHUMAaJIbHbIe Ta0apUTHBIE pa3Mephl U
MPOCTYIO T€OMETPUUECKYI0 (OPMY B BUJE MPABUIBLHOTO HMWIMH]IpA (HapUMep, YCTPOICTBO
MIPOU3BOAUTEIHLHOCTHIO 50 rajyIoHOB AMYJIbCHH B YaC UMEET AUaMEeTp BCEro 37 MUIUIUMETPOB
P TIOJTHOM JyTiHE Beero B 150 MUIIITUMETPOB).

YCTpoHCTBO MOXKET OBITh TOCTPOEHO B JIFOOOM MacITabHOM (hakTope.
VYeTpoiicTBO MMEET MUKPO — BapHuaHT (auameTp 14 MummuMeTpoB, aiauHa 60 MIJUIMMETPOB).

VYCTpoHCTBO MOXKET NPHU OTHUX U TeX e rabapuTHBIX pasMepax UMETh He MEHee BOCbMU
Pa3IMYHBIX UCIIOJHEHUH 3a CYET N3MEHEHUSI KOHCTPYKIMU U Pa3MEPOB €€ KOMIIOHEHTOB
(HarpuMep HaJIM4YKe WIK OTCYTCTBHE BUXPEBOTO I'€HEparopa).

DKCIUTyaTallMOHHbIE U MOHTA)KHBIE IPEUMYILIECTBA YCTPOICTBA.

HpI/I INOAKJIFOYCHUH WJIW adallTallhui YCTpOﬁCTBa K MOACPHU3ZUPYCMOMY 060pyz[0BaHmo
MPUMCHAIOTCS TOJIBKO CTAHAAPTHBIC KOHCTPYKTUBHBIC DJICMCHTHI.

[Tpu MOAKITIOYCHNH WITH aJaNTalluy IPAKTUYECKU HUYEeTo He TpeOyeTcst MEHSTh B
MOJEpPHU3UPYEMOM 000pYIOBaHUU.

YCTpOﬁCTBO JJIs1 TOMOI'CHU3allu UKW JUHaAaMHUYC€CKOI'O (bOpMHpOBaHHH CMCCH UJIN SMYJIbCHUHU B
MOTOKE €€ KOMIIOHEHTOB B 3aBUCHUMOCTH OT JIOKAJIbHBIX YCHOBHﬁ, Tpe6OBaHHﬁ niIn
OrpaHI/I‘ICHPlﬁ, MOXKET OBITh M3TOTOBJICHO U3 JIFOOBIX KOHCTPYKIIMOHHBIX MAaTCpUajioB, BKIIHOYasd
KOMITO3UTHBIC MaT€pHUalbl, T00bBIE BUJbI KCPAMHUKU HIJIM MCTAJUIO-KCPAMHUKH.

YCTpoiicTBO AJ11 TOMOTEHU3AMH WU IMHAMUYECKOro (POPMUPOBAHUS CMECHU WJIU AMYJIbCUU B
MIOTOKE €€ KOMIIOHEHTOB MOKET OBbITh BBE/IEHO B ABTOMaTU3MPOBAHHBIE TPON3BOJCTBEHHbBIE
JIMHUU U JIETKO UHTETPUPOBATHCS B UX CUCTEMBI YIIPABICHUSI U KOHTPOJIA.

yCTpOfICTBO JJIs1 TOMOI'CHU3allu UKW JUHaAMHUYCCKOI'O (I)OpMI/IpOBaHI/IH CMCCH UJIN SMYJIbCHUU B
MOTOKE €€ KOMIIOHEHTOB MOJKET BKIIFOUaTh BCTPOCHHBIC CUCTCMbI HArpeBa, MarHuTHOM
O6pa6OTKI/I HJIN CPEACTBA PE30HAHCHO- UMIICAAHCHOT'O KOHTPOJIA TapaMEeTpPOB (I)OpMI/IpyeMLIX
cMecel uin BMYHBCI/Iﬁ a TaK’Ke CTCIICHU U YPOBHA HX TOMOT'CHHOCTHU.

YHuKAJIbHBIE CBOMICTBA H XaPaAKTEePUCTUKHU TEXHOJIOTHUMH.

- IPOLIECC TOMOT€HU3ALUH, CMECh MITH SMYIbCUSL POPMUPYETCS B PA3BUTOM TYPOYJIEHTHOM
MIOTOKE KOMIIOHEHTOB 32 CYET PacUETHOTO COUETaHHUS U OOBEMHOTO JIOKAJILHOTO
KOMOMHUPOBaHUS THIPOAUHAMUYECKUX d(PPEKTOB, 6€3 MEXaHMUECKOTO BO3/IeHCTBUS U 0e3
MPUMEHEHUSI KAKMX JTM00 XUMUYECKUX aKTUBUPYIOIIUX WM CTAOUIN3UPYIOLINX BELIECTB
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- BpeMsi IIpoliecca ToOMOreHU3aly Ui GOpMUPOBAHUS CMECH WJIM AMYJIbCUU HE MpeBbIIIaeT 1
CEKYyH/JIbI.

- IPOIIECC TOMOT€HU3AUH, CMECh HITH SMYJIbCUSL (POPMUPYETCS B PA3BUTOM TypPOYJIEHTHOM
IIOTOKE KUAKOCTHU UIIU 62130BOFO KOMITOHCHTAa CMCCH WJIK SMYJIbLCHUH, KOTOprﬁ, KaK IIpaBUJIO
nenutcs Ha aBe yactu (Hanpumep, 60% u 40% oT Bcero Beca KUJKOCTH B MTOTOKAX ).

- BTOpasi 4acTh [TOTOKAa OCHOBHOT'O 0a30BOT0 KOMIIOHEHTA CMECH WJIM SMYJIbCUH BBOIUTCS B
YCTPONCTBO MOCPEICTBOM CHEIMAIBHOIO HHTETPAaTUBHOTO BBO/IA, COCTOSILIETO U3, KAK MUHUMYM,
TpEX paivajbHBIX KaHAJIOB.

- ipu GOPMHUPOBAHUN CMECH WIIH IMYIBCHH OJJHOBPEMEHHO MPOMCXOIUT TOMOT€HU3AIUS TIOTOKA
10 YPOBHIO TypOyJIE€HTHOCTH.

- JJIs1 TOMOT'CHHM3allMH1 II0TOKA XUJIKOCTH HUJIN 0a30BOr0 KOMIIOHEHTA CMECH WIIU OMYJIbCUHU B
YCTPOﬁCTBC MMPUMCHSAIOTCA KOAKCUAJIbHBIC KOHUYCCKUC KOJIBIICBBIC KaHAJIbI, TOJIIWHA ITOTOKA B
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KOTOpbIX He mpeBblmaeT 100 MUKpPOH 11l BHEIIHETO KaHaIa U 25 MUKPOH /J11 BHYTPEHHETO
KaHaJa.

- IepBasi 9aCTh MOTOKA KUIKOCTH WIH OCHOBHOTO 0230BOr0 KOMIIOHEHTA CMECH HIIU AMYIIbCUU
BBOJIMTCS B BHEIITHUH (OXBaTHIBAIOIINI ) KOHUYECKUI KOJIBIIEBON KaHAT YCTPOIMCTBA.

- BTOpasi 4acTh MOTOKA KUIKOCTH WM OCHOBHOTO 0a30BOT0 KOMIIOHEHTA CMECH WJTH SMYJIbCHH
BBOJIMTCS B BHYTPEHHUH (OXBAaThIBAEMbI) KOHUYECKHUI KOJIBIIEBOM KaHAN yCTPOMCTBA.

- KaK IMpaBUJIO TOJIIIHWHA ITOTOKA B OXBATbIBAIOIIEM (BHeIHHeM) KaHaJIC KaK MUHUMYM B 1Ba U
Oosee pa3 (Kak MPaBHUIIO B YETHIPE pa3a) OOJIbIIEe YeM B OXBAaTHIBAEMOM (BHYTPEHHEM) KaHAJIE.

- Ha BBIXOJI€ U3 KaXJIOTO U3 KOAKCHAJIbHBIX KOHMYECKUX KOJIBIIEBBIX KaHAIOB (popMupyercs
JIOKaJbHas TpEXMepHasi U MHTEHCUBHAs pa3HOBUIHOCTH 3 dexra bepHymnu B coueranuu ¢
3 PEeKTOM KaBUTAIMH U C JIOKAJbHBIM HACBIIIEHUEM Pa3pbhIBOB OT KABUTAIIMHU B TOTOKAaX
CTaTUYECKHUM NIEKTPUUYECTBOM.

- COCTaB CMECH MJIM BOJIa, KAK KOMITOHEHT 3MYJIbCHH, BBOAUTCSI B MECTO, TJI€ TIO/] BO3ACHCTBUEM
addexToB beprymu GpopmupyeTcs 30Ha MOHUKEHHOTO JIABJICHHUS U 10 CIIEIIHATBHO
MOCTPOCHHOW TEOMETPHUH TIEPECEKAIOTCS MTOTOKH OT BHEIIHETO M BHYTPEHHETO KaHAJIOB.

- KOHCTPpYKIUA YCTpOﬁCTBa MMO3BOJISAICT B OAHO U TO K€ BpEMsI BBOAUTL B q)opMpreMon CMECChb
HJIN OMYJIbCUIO 1O BOCbMHU PA3JIMYHBIX KOMIIOHCHTOB.
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- ATaI TOMOTEHU3AINH 10 YPOBHIO TypOYJIEHTHOCTH, PH HEOOXOAUMOCTH MOXKET 3aBEPIIATHCS
(GhopMHPOBaHUEM BUXPEBOM TPYOBI C IOCICTYIOIUM PE3KUM YMEHBIIICHHUEM TUIOIIAIH CEYCHUS
KaHaJIa, 10 KOTOPOMY FTOMOTCHH3HPOBaHHAS JKUAKOCTh, CMECh MJIH AMYJIbCHUS BBIBOJUTCS U3
YCTpOICTBA Ha BTOPOM ATall TOMOT€HU3AIMH, KOTOPBIH BBITIOIHSIETCS 110/ BO3ICHCTBHEM
BbICOKOTO JaBieHus (6oaee 2000 Gap).

- KaK TPaBUJIO JABJICHHUE B TOTOKAX TOMOTEHU3UPYEMOU KHUJIKOCTH MM OCHOBHOTO 0a30BOTO
KOMITOHEHTa CMECH WJIM SMYJIbCUH OJMHAKOBO U, KAK MUHUMYM, JOJKHO OBITH paBHO 3 Oap.

- JKUJAKOCTb WJIKM CMCChb HUJIN SMYIILCUS B YCTPOﬁCTBC, KakK BapuaHT, MOXECT OBITE IIOABEPruyTa
HACBIIICHUIO 110 AaBJICHUEM Ira30M, B TOM YHUCJIC U OKUCIAIOIIUM, HAITPUMEP BO3AYXOM HIIN
KHUCJIOPOA0OM.

- KaK TPaBUJIO YIIPABICHHUE MPOIIECCOM TOMOTEHU3AINY W (POPMUPOBAHUS CMECH WITH
3MYJIbCUU OCYIIECTBIIETCS 3a CUET U3MEHEHUS JJABJIICHUS B IOTOKAX KOMIIOHEHTOB AMYJIbCUU.

- YCTPOMCTBO ISl TMHAMHYECKO rOMOTE€HU3AlMY WK JUHAMHYECKOTO (POPMUPOBAHUS CMECH
WM SMYJIBCHH HE COACPIKUT MOABIKHBIX YaCTEH U COCTOUT TOJIBKO U3 7 OPUTHHAIBHBIX
eTalen.

- YCTPOUCTBO MOXKET OBITh MPHUCIIOCOOICHO ISl TUHAMUYECKOTO (POPMUPOBAHUS MUKPO-
SMYJbCUU, IPU 3TOM HET HEOOXOUMOCTH OJIBEPTaTh IMYJIbCUIO BO3AECHCTBUIO BEICOKOTO
TaBIICHHSI: KPOME TOTO, BO BpeMst (DOPMHUPOBAHUS MUKPO-OMYJIbCHN OJHOBPEMEHHO HIIET
npouecc €€ TMHaMHY€CKOM TOMOT€HU3AIUH.

- YCTPONCTBO MOKET OBITh MPUCTIOCOOIEHO I JUHAMHYECKOT0 (POPMHUPOBAHUS HAHO-
AMYJIbCUH, TIPU TOM HEOOXOAUMO MOABEPTHYTh MUKPO-IMYJIbCHIO KPATKOBPEMEHHOMY
BO3JICHCTBHIO BBICOKOTO JAaBneHus (0onee 2000 6ap), 94To SKBUBAJICHTHO MPOIECCY TPEXMEPHOH
pa3MepHOI TOMOTE€HU3aIUH.

- YCTPOfICTBO AJI1 TOMOTCHHU3all UK JTUHAMHWYCCKOTO IPUTOTOBJICHUA CMECHU UJIU SMYJIbCUHN
MOXET UMETH CIICAYIOIHNE UCITOJTHCHUA

YCTpOﬁCTBO AJI TOMOTCHU3AalU U CTATUOHAPHOTO ITPUTOTOBJICHUSA MUKPO-5MYJILCUU.
YCTpOﬁCTBO AJIL TOMOTCHHU3al U CTAHUOHAPHOIO ITPUTOTOBJICHUS HAHO-OMYJIbCHUH.

YCTPOMCTBO Il TOMOTE€HU3ALMH U IIPUTOTOBIICHHS] SMYJIbCHH B TPAHCIIOPTHOM CPENICTBE C
MIPSIMBIM HENOCPEICTBEHHBIM BIIPBICKOM B KaMEPY CrOpaHusl.

YCTPOMCTBO U1 FTOMOTE€HU3A[MU U IPUTOTOBJIEHNSI MUKPO U HAHO SMYJIbCUH, UMEIOLIEE Ha
BbIX0/1€ (POPCYHKY OTKPBITOTO THIIA.

YCTPOMCTBO 11 TOMOTE€HU3ALMH U IIPUTOTOBJIEHUSI MUKPO W HAHO AMYJIbCUH, UMEIOIIEE Ha
BBIX0JIE POPCYHKY 3aKPBITOTO THUIIA.

YCTpOﬁCTBO AJId TOMOT'CHU3alluu U IPUTOTOBJICHHUA CMCCH WJIN SMYJIbCHU B TPAHCIIOPTHOM
CpCACTBC MOXKCT pa60TaTB C CUCTEMOM PCHUPKYIIIHUU BBIXJIOITHBIX T'a30B.
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JUHEIHAast CKOPOCTh JABMKEHUS KUJIKUX KOMIOHEHTOB TOMOTE€HU3UPYEMOM KUAKOCTH HIIM CMECH
WM SMYJIBCUH B YCTPONCTBE HAMPSAMYIO 3aBUCUT OT BSI3KOCTH JKUIKUX KOMIIOHEHTOB AMYJIbCUH U
OT AaBiieHus (IpU PaBHBIX BEIMYMHAX T€OMETPUUECKUX Pa3MEPOB KaHAIOB YCTPOICTBA).

IIpH ABVKCHUH 110 KaHaJIaM yCTpOfICTBa TOMOI'CHU3UPYCMAA KUIKOCTb WJIN JKUIAKUC
KOMITOHCHTBI CMCCHU UJIK SMYJIbCHUU IMMOCTCIICHHO YBCINYHMBAKOT CBOIO HHHCﬁHyIO CKOPOCTb
JABMOKCHUS, N1 Ka)KZ[Of/'I BCJIMYMHBI BA3KOCTHU U AABJICHUA CYHICCTBYIOT NPCACIbHBIC 3HAYCHUA
TOJINIMHBI ITIOTOKA BO BCECX KaHaJIaX yCTpOﬁCTBa . [IpU HCU3MCHHBIX pa3sMEpax KaHaJI0B IJIsd
IIOAHATUA JIMHEHMHOMN CKOPOCTH H€06XOIII/IMO YBCIUYUTDH JABJICHUC: IJIA Ka)I(I[Oﬁ BCIIMYHHBI
BA3KOCTH ) KUAKHUX KOMIIOHCHTOB 5MYJIbCHU CYLICCTBYCT MHHUMAaJIbHBIN PasMEP TOJIUHBL
IIOTOKA, ITPHU KOTOPOM YBCIMYCHUEC JaBJIICHHA HE YBCIUYNBACT CKOPOCTh ABHIKCHUA.

YCTPOﬁCTBO AJId TOMOIr€¢HM3aluuum, JUHAMHYECKON aKTUBALUHU U IMPUTOTOBJICHUS
TOIJIMBHBIX CMeceil HIu 3MyJ'[bCI/II71 HMeEeT HII/IPOK]/Iﬁ CIIEKTP TOMMOJHHUTECJIbHBIX
TEXHOJIOTHYeCKHX BO3MOKHOCTEIA.

yCTpOfICTBO, IIpH OJHUX U TCX KEC pa3MCpax UCIIOJIHUTCIIbHBIX 3JICMCHTOB, MOXXCT UMCTD JIJIA
PAa3JIMIHBIX BAPUAHTOB KOHCYHOTI'O IIPOAYKTA, PA3JIMIHYIO HPOU3BOAUTCIIBHOCTD.

Jlj1g BapraHTa UCIIOJIb30BAaHUS YCTPOWUCTBA AJIsi IPOU3BOACTBA CKMMAEMBbIX (ra3u(UIMPOBaHHBIX
C)KaThIM ra3oM) CMECEH WM AMYJIbCUIM OCHOBHOW Marepua Juist pOpMUPOBAHUS CMECH WU
SMYJIbCUU,- HAIPUMED, AU3EIbHOE TOIUIMBO, BBOIUTCSA B YCTPOMCTBO TOJIBKO B OTHO BBOJIHOE
OTBEPCTHE U UCXOJS U3 ITOT0, IPOU3BOJUTEIBLHOCTD 110 )KUJIKOMY KOMIIOHEHTY SMYJIbCUH B 3TOM
ciydae OyaeT MUHUMAaIbHOM, HanpuMep 10 raJiyioHOB B yac.

Jly1st BApUAHTOB HCIIOJIB30BAaHUS YCTPOUCTBA JUIsl TOMOTE€HU3ALUH W ITPOU3BOICTBA
HEC)KMMAEMBIX KIIACCUYECKUX KUJIKUX CMECEH WK OMYJIbCUN, TUIIA BOJA B MACIIO, OCHOBHOU
MarepHa JUisi TOMOT'€HU3aUH WK (POPMUPOBAHUS CMECH MIIHM SMYIIbCUH, HAIPUMEp, TU3EIbHOE
TOIUIMBO, BBOJUTCS B YCTPOUCTBO MTOCPEACTBOM JBYX BBOZOB, - OJHOI'0O LIECHTPAJIBHOIO
PacroI0KEHHOTI0 110 IPOIOJIBHOM OCH YCTPOUCTBA, Yepe3 KOTOPbIi BBOAUTCS 60% IN3eIbHOTO
TOIUIMBA, IPEJHA3HAYCHHOTO JIJIsl HAIIOJHEHU BHEIIHETO KOHUYECKOIO pasrOHHOIO KaHaya
YCTPOICTBA C PACCTOSIHUEM MEX1y 00pa3yolMMU KOHHYECKUX IOBEPXHOCTEH KaHama B,
Hanpumep,- 100 MUKpOH | BTOPOTO — JONOJHUTEIBLHOTO C PACCTOSHUEM MEXy 00pa3yoUIMu
KOHMYECKHMX ITOBEPXHOCTEHN KaHala B, HAIIPUMEP,- 25 MUKPOH.

Examples of system with FAD (FLOW = 1000 LITER PER HOUR)
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Examples of system with FAD (FLOW = 1000 LITER PER HOUR)

Examples of system with FAD (FLOW = 1000 LITER PER HOUR)
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Examples of system with FAD (FLOW = 1000 LITER PER HOUR)
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IMpuaoxkenne 1

TECHNOLOGY FOR REAL TIME HOMOGENIZATION, BLENDING,
EMULSIFICATION AND ACTIVATION OF FLUIDS AND IMMISCIBLE LIQUIDS.

Technology of Dynamic, multi-component instant, cavitation based, mixing, homogenizing
and turbulent activation of fluids and immiscible liquids.

Technology of Dynamic immediate, cavitation based, homogenization and turbulent
activation of fluids and immiscible liquids.
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Brief description of the system:
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Brief description of the options for dynamic systems, instant, multicomponent homogeneous
mixing, homogenizing and activation of liquids, gases and aerosols on the basis of three-
dimensional, managed and adaptive real-time cavitation.

Technology can be adapted to existing equipment in two main variants:

- A system for pre-blending with subsequent reduction of quality and properties of the mixture
after different storage periods.

- A system for insertion into the pipeline and mixing on-line in this pipeline; In turn, this system
has two versions - recirculating mixture recycle stream and recycling without.

for assembly and mounting systems do not require any - that special and original components, all
the parts and elements of the systems usually are standard and not a pipe fitting or special
modification.

As the device itself is a relatively small-sized, and it is extremely small-sized system that allows
convenient and easy to adapt them to the basic process equipment.

Brief description of the technology:

Technology of dynamic, instantaneous, multi-component uniform mixing, homogenizing and
activation of liquids, gases and aerosols on the basis of three-dimensional, managed and adaptive
real-time cavitation

Brief description of the dynamic, Snap Technologies, multicomponent homogeneous mixing,
homogenizing and activation of liquids, gases and aerosols in different combinations and
proportions, based on the three-dimensional, managed and adaptive real-time cavitation.

The unique features and capabilities of this technology as of today do not have analogues in the
world.

The following can be attributed to this kind of properties and characteristics:

- Extremely small size and weight of the device for the implementation of the technology, with
respect to its performance.

- No need for additional energy consumption for the process.

- The ability to conduct and complete the process within the time interval is less than one second.
- The possibility of mixing liquids with liquids, liquids and gases, liquids.

- Possibility of forming a flow of compressible fluids and mixtures of fluids.

- The possibility to conduct homogenization of the mixture in a stream of several liquids.

- The ability to simultaneously and uniformly mixed to homogenize the various liquids 8.

- The possibility to regenerate the emulsion mixture and after a few months of preparation.
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- The possibility to conduct the dissolution of gases in liquids at - fly, that is in fluid flow,
including the dissolution of gases in liquid combustible fuel and oxygen in water.

- Mixing in the apparatus goes with the formation of multi-level micro - capsules in which the
capsule core is less viscous fluid mixture or emulsion, - e.g., methanol or water, and the capsule
shell is formed from, for example — diesel.

- The use of encapsulated fuel mixture in the combustion chambers of the thermodynamic
devices, can dramatically increase the yield of the evaporation energy and reduce the required
level of high-pressure injection, for example a diesel engine from 1600 bar to 930 bar and at the
same time receive a significant reduction in fuel consumption and pollutant concentrations in the
exhaust gases.

- Extremely short cycle mixing or emulsion, can be adapted to any technology without
modifying the plant in.

Brief description of the FAD:
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The device has no moving parts.

All parts of the device worked constructively and made on machine tools with numerical control
without any adjustments to the device design provides extremely accurate assembly within
minutes.

In preparation for the test and during the test system for dynamic mixing of the fuel mixture
components showed the following technical advantages:

- Full readiness to work immediately after the assembly, without any setup and calibration.

- Reliable and easy connection to the fuel system of the boiler system and the tanks with fuel
components.

- High reliability operation and no need for adjustment during operation.

- The ability to effectively purge vapor at work with fuel oil, without stopping the boiler.
- Convenience and exceptional ease-of-service.

- Reliable and stable performance in different types of boiler load.

- Simplicity and reliability of the transition from one fuel to another.

FAD-30, CONNECTED TO THE SYSTEM




FAD have two general design and use versions:

Version with linear collector and linear output of the blend/composite.
Different advantage, - minimum back pressure.

Version with vortex collector and vortex output of the mix/blend/composite.

Different advantage: output in form of vortex tube, with high level of turbulence.
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MAIN FUEL
COMPOSITION
COMPONENT
FAD -25, - MAX.FUEL COMPOSITIONS FLOW, = 100 LITER INPUT
PER HOUR

FAD-30, - MAXIMUM FUEL COMPOSITIONS FLOW, - 200 LITER PER
HOUR
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EACH FAD MAKE UP A SET WITH
LINEAR AND VORTEX COLLECTOR

. Vortex collector
Linear collector

FAD HOUSING — CALIPER FOR FIXATION PIN (for assembly
ORIENTATION AND PRECISE only)
POSITIONING
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VORTEX
COLLECTOR

LINEAR COLLECTOR

HYDRO-AERODYNAMIC '

INTERFACE

FAD-40, - MAX.FUEL FLOW
=250 LITER PER HOUR

INPUT OF MAIN FUEL
COMPOSITION
COMPONENT

FIXATION ELEMENT FOR
ASSEMBLY ONLY




LINEAR COLLECTOR

VORTEX COLLECTORS SCALE FACTOR EXAMPLE: SCALE FACTOR EXAMPLE:

HYDRO-AERODYNAMIC HYDRO-AERODYNAMIC
INTERFACE OF FAD-25 INTERFACE OF FAD-40

System for producing of fuel emulsions or fuel blends not in-line [ pre-mix |
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EXAMPLES OF A SYSTEM FOR IN-LINE INSTALLATION.
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[IPOTPAMMA 1 METOJMKA ITPEJIBAPUTEJIbHbIX UCITBITAHUIA
TEXHOJIOI'MYECKOI'O TTIPMHITUIIA AKTUBALIMU TOITUIMBHOM CMECHU ITEPE]]
TIOJIAYEN B KAMEPY CTOPAHUSL.

1. KpaTKaf[ XapaKTCpUCTUKAa METOJa aKTUBAllUH.

B npucnocobneHuu 7151 HCTIBITAaHKS METO/Ia AKTHBAIIMH TOTUTMBHON CMECH, MpeIiaraeTcs
MPUMEHUTH PEAIbHYI0 KOHCTPYKIHUIO a3POJIMHAMUYECKOIO CTPYHHOIO 3aXBara,
MOICOSAMHEHHOTO K KOMIIPECCOPY U, BBEIEHHOTO B TPYOONPOBO/I C OCH3UHOM, OIpEACIEHHON
KOH(UTYpalluK; HaAXOSCh B TPYOOIIPOBO/IE, 3aMI0JTHEHHOM OSH3MHOM, a3pOMHAMHUYECKHUMA
CTPYHHBIN 3aXBaT, BCIICHWBAET €0, U TIeHA TOJHUMACTCS BBEPX 10 TpyOaM, OTKya €€ MOKHO
oTo0paTh Ha aHAJIU3 U SKCIIEPUMEHTHI; B YKa3aHHOM MPUCIOCOOICHUU UMEETCS BOSMOKHOCTh
PErynupoBKH HanboJee BaKHBIX TapaMeTPOB, (POPMUPYIOIIUX CBOWCTBA aKTUBUPOBAHHOM
TOIUIMBHOM CMECH,- PETYIHPOBKA JIaBJICHUS CKAaTOrO BO3/lyXa U PETYJINPOBKA CEUCHUS
TpyOOIpOoBOAa, B KOTOPOM HAXOIUTCS BTOPOU TOIIJIMBHBIN KOMIIOHEHT; KPOME TOTO, U3MEHSS
HEKOTOPBIE pa3MEpHbIE MapaMeTPhl U MPONOPLIUH MEKIY IE€TAIIMU a3POJUHAMUYECKOTO
CTPYHMHOI'O 3aXBaTa MOYKHO IOJyYUTh B 3KCIIEPUMEHTE Pa3IMYHbIE YPOBHU AKTUBALUU
TOILIMBHOM CMECH;

2. KpaTKaf[ XApaKTCPUCTUKA IIPUHOWIIA UMHATAllUU MCTOA.

Hmuranus Metoa aspolMHaMHYECKOr0 aKTUBUPOBaHUsI TOIJIMBHOM cMecH, MpeICTaBsieT co00i
IIPOIIECC KOHTPOIUPYEMOH MOJIauy CKAToro BO3/lyXa B 3aMKHYTBIH 00BEM TOIJIMBHOM CMecH,
Haxopsueics B TpyOOnpoBo/ie yCTpoiicTBa A1l TECTUPOBAHMSL; TPU ITOM KOHCTPYKIIUS
YCTPONCTBA MpeIyCMaTpUBAET TaKy0 KOHCTPYKIHIO TPYOOIIPOBOAOB, KOTOPasi HMEET CBA3b C
aTMocdepoil B BepTUKAIbHBIX OTpe3Kax TpyOoIrpoBo/a;

3. OcHOBHEIE IMPOBEPKHU HpOHOpLII/Iﬁ CMEIIMBAHUS KOMIIOHEHTOB TOILIMBHOM CMECH.

Ha HpI/ICHOCO6J'I€HI/II/I BO3MOXHO MPUMEHCHUC ITPUHIHIIA a3POJUHAMUYCCKOIO CMCIIMBAHUSA
Pa3JIMIHBIX KOMIIOHCHTOB TOILIMBHOM CMCCH; AJIA 3TOrO pel"y.]'II/IpOBO‘lHBII‘/JI KpaH OTKPBIBAIOT Ha
OHY BOCbMYH0, OIHY LIeTBépTyIO, OIHY BTOPYIO U TpHU I-ICTBépTBIX OT IIOJIHOTO OTKPBITOI'O
COCTOSAHMA ITPU OJHOM 3HAYCHHUU NABJICHUA C)KATOT'O BO3AYyXa, aKTUBUPOBAHHAA BCIICHCHHAA
CMCChH ITpH KaXKJ0M H3 MOJIOKEHUM PEryJInpoBOYHOTIO KpaHa OT6I/IpaCTCH Ha aHaJiu3,
BBIACPKNBACTCA OHpCI[CJ'IéHHOC BpeMs JJId pCaKTHBAllUU, ITOCJIC YCTO UBMEPAIOTCA 00BEMHBIE U
BCCOBBIC ITPONIOPIUU MEKAY KOMIIOHCHTaAMHA TOILTUBHOM CMCCH,
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4. OcCHOBHBIE TPOBEPKHU 3aBUCHMOCTH OOBbEMHBIX TTPOIIOPITUIT KOMITOHEHTOB TOTIJTUBHOU
CMECH OT JIaBJIEHUS C)KAaTOr0 BO3AYXa;

JL1s1 5TOM IPOBEPKH, IIPU OJHOM U3 COCTOSIHUM PEryJIMPOBOYHOIO KpaHa, MEHSIOT JaBICHUE
CKaToro BO3/yXa B CICHYIONINX Mpeenax,- 4 6ap; 5 6ap; 6 6ap; 7 6ap; 8 6ap; mpu KaxaoM
3HAUYEHUH JaBJICHHUs OTOMPAIOT MPOOY aKTUBUPOBAHHOM TOTUIMBHOW CMECH, BBIICPKHUBAIOT €€
orpenesIEHHOE BpeMs ISl peaKTUBAIIUH, TTOCIIE YeTO H3MEPSIOT 00BbEMHBIE U BECOBBIC
MPONOPIIMU MEKTY KOMIOHEHTaMHU TOIUIMBHOM CMECH;

5. OcHOBHEBIC IMMPOBCPKHU AJIUTCIIBHOCTHU COXPaHCHUA CTaOMIIBHOCTH BCIICHEHHOI'O COCTOSHHUS
TOILIMUBHOM CME€CH, B 3aBUCUMOCTHU OT JABJICHHUA CXKATOI'O0 BO3JyXa,

Jj1g 3TOM cepuu MPOBEPOK MOATOTOBKY MPUCIOCOOIEHMSI BHIIIOJIHAIOT TAKXKE KaK B IIYHKTE 4,
0TOMpArOT MO0y aKTUBUPOBAHHON TOIJIMBHON CMECH M U3MEPSIOT BpeMsi HEOOX0aumoe JIis €€
IIOJIHOM peaKkTUBaLUHY;

6. OCHOBHEIE IMPOBEPKHU AJIUTCIIBHOCTH COXPAaHCHUA CTaOMILHOCTY BCIICHEHHOT'O COCTOSHUS
TOILIUBHOM CMCCH, B 3aBUCMUMOCTH OT HpOHOpHI/Iﬁ COACPKAHUA KOMIIOHCHTOB;,

J11s1 3701 cepum NPOBEPOK MEHSIOT MPONOPLUUU MEKIY KOMIOHEHTAMHU TOILUIMBHOW CMECH, ITPU
MIOMOILY PETYJIMPOBKH KPaHA U PErYIMPOBKH JIABJICHUS CKATOTO BO3AyXa, ISl KaXA0ro U3
ciy4aeB oTOUparoT npoly akKTHBUPOBAHHOM TOTUIMBHON CMECH M U3MEPSIOT BpeMsl,
HeoOxoauMoe Ui €€ TIOJTHOW peakTHBAIIHH;

7. OCHOBHEBIE IMMPOBEPKU AJIUTCIIBHOCTHU COXPAaHCHUSA CTaOUIIBHOCTH BCIICHEHHOT'O COCTOSHHUS
TOILIMBHOM CMCCH, B 3aBUCUMOCTHU OT TEMIICPATYyPbl KOMIIOHCHTOB;,

JU1s1 3TOM cepuu MPOBEPOK B MPHUCIIOCOOIEHNE 3aIMBAIOT KOMIIOHEHTHI C TEMIIEPATypoil TaKUX
3HageHnii: 20 rpagycos: 30 rpanycos; 40 rpaxycos; 50 rpagycoB; Bce TEMIEPATyphl IO
Henbcuro; s KaX10ro 3HaYEHUS TEMIIEpaTypbl OTOMPAIOT MPoOy aKTUBUPOBAHHON TOIIMBHOM
CMECH U U3MEPSIOT BpeMsi, HE0OX0IMMoe JIsl €€ MOJIHOM peaKkTUBaIUY;

8. OCHOBHBIE TPOBEPKU TEIUIOTBOPHOM CITIOCOOHOCTH TOTLTUBHOM CMECH MPH Pa3TUIHOM
JABJICHUU CHKATOTO BO3/YXa;

J11st 5TO# TIPOBEPKH MPUCTIOCOOTIEHNE PETYIUPYIOT U HACTPAUBAIOT B COOTBETCTBHUH C ITYHKTOM
4, orOupatoT npoOy TOIJIMBHOM CMeCH, COKUTaIOT €€ B TaOOpPAaTOPHOM PEaKTOPE U OMPEIEIISIOT
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napaMeTpsl TEIIOTBOPHOM CITIOCOOHOCTH, BpEMEHHBIE TapaMETPhl B COOTBETCTBUU C
TEXHUUYECKOM XapaKTepUCTUKOM J1ab0opaToOpHOro 000py10BaHMUS;

9. OcHOBHBIE IPOBEPKH TEILIOTBOPHON CITIOCOOHOCTH TOTLIMBHOM CMECH TIPH Pa3IMIHON
KOHIEHTpAIUU €€ OPraHNYEeCKUX KOMIIOHEHTOB;

J11s 5TOM IPOBEPKHU CMEIIMBAIOT PA3IMYHBIE OPraHNYECKHe KOMIIOHEHTHI TOIJIMBHOM CMECH,-
TakHe Kak OEH3MH, ITaHOJ, AU3EIbHOE TOIUIMBO, aKTUBUPYIOT CMECh U 110 METOJIUKE,
W3JI0KEHHOW B MYHKTE §, MPOBEPSIOT TEIIOTBOPHYIO CIIOCOOHOCTH TOTUIMBHON CMECH;

10. OcHOBHBIE TPOBEPKU TEIUIOTBOPHOM CITIOCOOHOCTH TOILTUBHOM CMECH MPH Pa3IndHOM
MIPOTIOPIIMY CMEITUBAHUS €€ OPraHUYECKUX U HEOPTaHUUECKUX KOMITOHEHTOB;

Jlj1 5TOM IPOBEPKHU OCYIIECTBIISAIOT OATOTOBKY PUCIIOCOOIEHUS 111 U3MEHEHMSI IPOTOPLIMIA
MEX/1y KOMIOHEHTaMU TOIIMBHOW CMECH, JIJIsl KaXK/101 Mpornopuuu oTOMparoT npody
AKTUBHUPOBAHHOM TOTUTMBHOM CMECH, CXKHTAIOT €€ B JAOOPATOPHOM PEAKTOPE M ONPEICIISIOT
napaMeTphl TEMIOTBOPHON CIIOCOOHOCTH TOIUTMBHOM CMECH 110 METOAMKE U B COOTBETCTBUU C
WHCTPYKIHUSAMH 110 paboTe HA YKa3aHHOM JIAOOPAaTOPHOM 000pYIOBaHHUH; JJIsi CMEIIMBAHUS
[IpelyCMaTPUBAOT CMELIMBAHIUE OCHOBHOTO KOMIIOHEHTA,- OEH3MHA; 3TaHOJIa; IU3EJIbHOTO
TOIJIMBA C BCIIOMOTaTeIbHBIM KOMIIOHEHTOM,- BOJIOH; IPU 3TOM BOAA JOJDKHA JUIsl KAKIOW CepUU
OTIBITOB U3MEHATHCS [0 CBOMCTBAM,- BOJIOIPOBOIHAS BOAA; TUCTHUIIMPOBAHHAs BOJA; /1€
MOHM30BaHHAs BOJIa; KOHJEHCAT U3 JII0O0H CHUCTEMbI KOHAUIIMOHUPOBaHUS BO3/1yXa; BO/A
coziep Kallias MOHbl MEIM B KOHIIEHTpanuu 10 MUJUIMrpaMM Ha JIMTP; BOJA COZEpKallasi HOHbI
MeNu B KOHIIeHTpauuu 20 MUTUTpaMM Ha JIUTP; BoZA MOJyUYeHHas U 00€CCOTMBAaHUM WU
OIIPECHEHUHU MOPCKOM BOJBI; BO/Ia CMEIIAHHAS C CIIMPTOM B PA3JIMYHBIX MPONOPLUIX;

11. OcHOBHBIE IPOBEPKH MapaMETPOB MO MyHKTaM 3-10 npu pa3nuyHbIX BapuaHTax
KOHCTPYKIIMH KOPITyCca a3pOoJMHAMHYECKOT0 aKTUBATOpa:

B KOHCTPYKIUH KOPITyCa adpOANHAMHUYCCKOI'O aKTHUBATOPAa MOT'YT OBITh INEPEMCHHBIC TapaAMETPHI,
KOTOPBIC MOTYT U3MCHATDH BBIXOAHBIC XaPAKTCPUCTUKHU U ITAPAMCTPhI BCEI'0 adpOAUHAMHUYCCKOTO
AKTHUBATOPA; K TAKUM IMapaMCTpaM OTHOCATCH:

- JMaMeTp OTBEPCTH B KOPITYCE;
- KOJIMYECTBO OTBEPCTHI! B KOPITyCE;

- JAMaMeTp TOpLa KOpIlyca, Ha KOTOPOM yCTaHOBIIEHA MeMOpaHa;
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JluameTp OTBEpCTUI B KOPITYCE MOXKET U3MEHSATHCSA B npeaenax: 1mm; 1,5Mm; 2MmM;

KonunyectBo 0TBEpCTHI B KOPITyCE MOXKET U3MEHSITHCA B Ipeiesiax: 6 OTBEPCTUI; 8 OTBEPCTHIA;
12 otBepcTuii;

JluameTp TopIia Kopryca, Ha KOTOpOM YCTaHOBJIEHAa MEMOpaHa, MOKET U3MEHSATHCS B Mpe/enax:
15mm; 20 mMm: 25MMm;

12. OcHOBHBIE ITPOBEPKH MapaMETPOB TOIJIMBHOM cMecH Mo myHKTaM 3 — 10, npu
Pa3IMYHBIX BApUAHTAX KOHCTPYKIMU MEMOpaHbl a3pOIMHAMUYECKOTO aKTUBATOPA;

B xoHCTpyKIIMM MEMOpaHbl a3pOJUHAMUYECKOTO aKTUBATOPA MOTYT OBITh IEPEMEHHBIE
napaMeTpbl, KOTOPbIe MEHSIOT €€ (yHKIMOHAIbHBIE BOBMOXHOCTH; K TAKMM TIapamMeTpam
OTHOCSTCS:

TOJIIHNHA MeM6paHH;

paccTosiHue OT MeMOpaHbl JJ0 KOpIyca aypOAMHAMUYECKOTO aKTUBATOPA;

JTUaMeTp MEMOpaHBI;

aKTHBHas ILJIoIaab M6M6paHI)I;

Bce ykazaHHbIe mapamMeTphl BIUSIOT B TOW WM APYTOi cTeneHu Ha 3((HEeKTUBHOCTH pabOThI
MeMOpaHbI U BCETO adPOIMHAMUYECKOTO aKTHBATOPA, U U3MEHSISI UX MOXKHO TIOTYyYUTh
pasnuuHble ypoBHU 3((EKTUBHOCTH BCIICHUBAHUS U PA3IMYHBIC TTOKA3aTeNU MapaMeTpoB
TOTUTMBHOM cMecH 10 myHKTam 3 — 10;

3HaueHus MapaMeTpoB:
Tonmuuua mem6pansl,- 0,25 mm; 0,35 mm; 0,5 mm; 0,75 mMm;

Paccrosinue ot MeMOpaHBbI 10 KOpITyca adpoAMHAMUYECKOTo akTuBaTopa,- 0,05mm; 0,1MM;
0,15mmMm; 0,2MMm;

Huametp memOpansL,- 15mm; 20MM; 25MMm;

AKTHBHaS 1016 MeMOpaHsbl,- 30%;40%;50%;
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13. IlpoBepka koHeHTpanuu raza NOX, OCTaloerocs nocjie cropaHus Mopuuy TOIITMBHOMN
CMCCH, IIPU PA3JINYHBIX BapHaHTAaX KOHCTPYKIMKU TCCTOBOI'O yCTpOﬁCTBa H pa3JInYHBbIX
napaMmeTpax u pe3ysibTarax Ipolecca akTUBaIMK TOILTUBHOM cMecH;

JI1st Ka)k10r0 BapuaHTa P TIOMOIIH J1IA00paTOPHOTO 000PYIOBAHUS OTIPEIAEIISIIOT
KOHIIEHTPAITUIO YKa3aHHOTO ra3a, OCTAIOIIEr0Cs MOCIe CropaHus MpoObl aKTHBUPOBAHHOM
TOILJIUBHOM CMECH;

14. [IpoBepka koHueHTpauuu raza NOX, 0CTaroIerocs nociie CropaHusi MOpLUuH TOIIMBHOMN
CMECH, TIPU Pa3IMYHBIX MPOMOPIHSIX CMEITMBAHUS OPTaHUYECKUX H HEOPTaHHMUECKUX
KOMIIOHEHTOB TOILIMBHOU CMCCH,

- bensun,- 95%; Boxa,- 5%:
- bensun,- 90%; Boga,- 10%;

- bensumn,- 80%; Boma,- 20%:;

HJ'ISI KaXX oM mponopuuu CMCIUIMBaHUS OT6I/IpaIOT AKTUBUPOBAHHYIO Hp06y TOIUIMBHOM CMECH U
IIpH IIOMOIIIU na6opaToprlx CCHCOPOB aHAJIN3AaTOPOB KOHUCHTPAINHN YKAa3aHHOI'O Ir'a3a
IPOBEPAIOT €TO KOHICHTPALIUIO ITOCJIC CrOpaHusd aKTHBHpOBaHHOﬁ TOIIJIMBHOM CMECH.

15. IIpoBepka koHueHTpauuu raza NOX, OCTaroLIerocs nocie Cropaius MOpLHUH TOIIMBHON
CMCCH, IIPU PA3JINYHBIX MMPOMOPHUAX CMCIINBAHUA OPTraHNYCCKUX KOMIIOHCHTOB
TOILUIMBHOM CMECH;

IIpoBepka aHalOrnyHa 10 METOAMKE IPOBEPKE 110 MYHKTY 14;
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CnucoK HCIO0JIb30BAHHOM JIUTEPATYPHI, NATEHTHAS M JMIEH3UOHHAS HHopManus.

Cnucoxk Hcmoib30BaHHOM JIUTEPATYPBI U MATCHTHBIX MaTCPUAJIOB.

[Tpunoxenue 1-1

United States Patent Application 20100193445
Kind Code Al
August 5, 2010
FOAMING OF LIQUIDS
Abstract

Methods and systems for processing of liquids using compressed gases or compressed air are
disclosed. In addition, methods and systems for mixing of liquids are disclosed.

IIpunoxenue 1 - 2

United States Patent Application 20150130091
Kind Code Al

May 14, 2015

FOAMING OF LIQUIDS

Abstract

A foaming mechanism configured to receive a plurality of streams of gas and generate a foamed
liquid, having an aerodynamic component and an aerodynamic housing disposed around at least
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a portion of the aerodynamic component. The aerodynamic housing includes a plurality of first
channels and a plurality of second channels connected to the plurality of first channels at regular
intervals on a distributed plane. The distributed plane is about perpendicular to the plurality of
first channels, wherein the plurality of first channels and the plurality of second channels are
configured to transform an axial stream of the gaseous working agent into a plurality of radial
high-speed streams of the gaseous working agent by channeling the gaseous working agent
through the plurality of first channels and into the plurality of second channels on the distributed
plane. A hydrodynamic conical reflector and a hydrodynamic housing form a ring channel in an
area between the hydrodynamic conical reflector and the hydrodynamic housing. An
accumulation mechanism is configured to disperse the plurality of radial high speed streams of
the gaseous working agent into the ring channel and create turbulence to foam the liquid.

[Ipunoxenue 1 - 3

United States Patent Application 20160207013
Kind Code Al
July 21, 2016

Device For Mixing Fluids

Abstract

A device is provided for mixing similar or dissimilar fluids into a homogenous fluids mix. The
device operates without consuming additional energy.

[Ipunoxenue 1 - 4

United States Patent Application 20100224506

Kind Code Al
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September 9, 2010

PROCESS AND APPARATUS FOR COMPLEX TREATMENT OF LIQUIDS

Abstract

Methods and apparatus for complex treatment of contaminated liquids are provided, by which
contaminants are extracted from the liquid. The substances to be extracted may be metallic, non-
metallic, organic, inorganic, dissolved, or in suspension. The treatment apparatus includes at
least one mechanical filter used to filter the liquid solution, a separator device used to remove
organic impurities and oils from the mechanically filtered liquid, and an electroextraction device
that removes heavy metals from the separated liquid. After treatment within the treatment
apparatus, metal ion concentrations within the liquid may be reduced to their residual values of
less than 0.1 milligrams per liter. A Method of complex treatment of a contaminated liquid
includes using the separator device to remove inorganic and non-conductive substances prior to
electroextraction of metals to maximize the effectiveness of the treatment and provide a reusable
liquid.

[Tpunoxenue 1 - 5

United States Patent Application 20100224497
Kind Code Al
September 9, 2010

DEVICE AND METHOD FOR THE EXTRACTION OF METALS FROM LIQUIDS

Abstract

A volume-porous electrode is provided which increases effectiveness and production of
electrochemical processes. The electrode is formed of a carbon, graphitic cotton wool, or from
carbon composites configured to permit fluid flow through a volume of the electrode in three
orthogonal directions. The electrode conducts an electrical charge directly from a power source,
and also includes a conductive band connected to a surface of the electrode volume, whereby a
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high charge density is applied uniformly across the electrode volume. Apparatus and methods
which employ the volume-porous electrode are disclosed for removal of metals from liquid
solutions using electroextraction and electro-coagulation techniques, and for electrochemical
modification of the pH level of a liquid.

[Tpunoxenue 1 - 6

United States Patent Application 20110056457

Kind Code Al
March 10, 2011

SYSTEM AND APPARATUS FOR CONDENSATION OF LIQUID FROM GAS AND
METHOD OF COLLECTION OF LIQUID

Abstract

The present disclosure generally relates to an apparatus for the condensation of a liquid
suspended in a gas, and more specifically, to an apparatus for the condensation of water from air
with a geometry designed to emphasize adiabatic condensation of water using either the Joule-
Thompson effect or the Ranque-Hilsch vortex tube effect or a combination of the two. Several
embodiments are disclosed and include the use of a generator to extract water and unburned
hydrocarbons from exhaust of combustion engines, to collect potable water from exhaust of
combustion engines, to use the vortex generation as an improved heat process mechanism, to mix
gases and liquid fuel efficiently, and an improved generator with baffles and external
condensation.

[Ipunoxenue 1 -7

United States Patent Application 20120102736

Kind Code Al
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May 3, 2012

MICRO-INJECTOR AND METHOD OF ASSEMBLY AND MOUNTING THEREOF

Abstract

The invention relates to a compact device for producing a composite mixture made of two or
more fluids, and for aerating and energizing the composite and injecting it into a volume, and
more specifically a micro-fuel injector mixing water, air, or any other types of fluid before it is
injected into a volume such as a combustion chamber of an engine made of stackable mechanical
elements, and the method of assembly and mounting thereof.

[Tpunoxenue 1 - 8

United States Patent 5,871,814

February 16, 1999

Pneumatic grip

Abstract

A device for shaping a vacuum includes a housing having a primary passageway which includes
an inlet. A fluid shaping mechanism is disposed in the primary passageway in fluid
communication with the inlet for changing the shape of a fluid flow into a planar fluid flow
flowing radially outwardly from a central point. The fluid shaping mechanism includes a
conically-shaped portion disposed within the primary passageway, a plurality of secondary
passageways extending through the housing from a periphery of the cone-shaped surface to
outlets at a bottom surface of the housing, and a reflector adjacent to and spaced from the bottom
surface for uniformly reflecting the fluid from the secondary passageways radially outwardly to
create a vacuum adjacent thereto.

ITpunoxenue 1 - 9

44



United States Patent 6,139,714

October 31, 2000

Method and apparatus for adjusting the pH of a liquid

Abstract

A process for adjusting the pH of an aqueous flowable fluid includes an electrochemical
mechanism for adjusting the pH of an aqueous flowable fluid and a mechanism for then
electrochemically stabilizing the adjusted pH of the fluid. A device for performing the process is
also included. The device includes an inlet and a channel in fluid communication with the inlet.
The channel has the appearance and properties of a U-shaped connected vessel. The U-shaped
connected vessel includes an inlet accumulating passage in fluid communication with an active
zone between two spaced electrodes wherein the active zone has a small volume relative to the
passage for accelerating fluid flow from the passage through the active zone complying with the
physics of connected vessels.
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