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NHHOBAMOHHBIM KOMIIO3UTHBIA MATEPHUAJI C IICEBIO-MIOPUCTOM
CTPYKTYpoOi

Pucynox 1. Mogenb yacTuipl MmaTepuana

N300perén m pa3paboraH HOBBIM KOMIIO3UTHBIM MaTepHall, HMEIOIIHMA
BBICOKME TEIUIONPOBOJHBIE CBOWCTBA M HMEIOIIMM TIPU  O3TOM  BBICOKHE
AJIEKTPOIIPOBOIHBIE CBOKCTBA.

HoBbIi KOMIO3UTHBIA MaTepuan CIOCOOHBIA B TEYCHUU OYEHB KOPOTKUX
IIPOMEKYTKOB BPEMEHHU BOCHPHUHATb M PACCEITh 3HAUYUTEIBHBIC KOJHMYECTBA
SHEPIUH.

Marepuan cnocoOeH BOCTIPUHATH W Tepe/laTh 3HAYMTEIbHBIC KOJIMYECTBA
SHEPrMH Ha PACCTOSHUE M HMMEET IPU STOM MAKCHMAJIbHYI MEXAHUYECKYIO
MPOYHOCTH, 00JIAJa€T MAaKCUMAaJbHOM HAAEKHOCTHIO TMPH COXPAHEHWHU TOYHBIX
reOMEeTpUIEeCKUX (OpPM TIOJT BO3JACHCTBHEM BBICOKMX KOHIICGHTpAIUW TEMIIEpaTyp,
SHEPTUU U APYTUX BUJIOB BPEIHBIX WK YKCTPEMATBHBIX BO3/ICHCTBUM.

@opmMynMpPOBKa HOBOTO KOMIIO3UTHOTO MaTepuralia, Kak IpoayKTa:

- KOMIIO3UTHBIM  MaTrepuall, HUMEIIMA Pa3BUTYIO TPEXMEPHYIO
(00BEMHYIO) CTPYKTYPY, COCTOSIIIYIO M3 MHOYKECTBA OJJUHAKOBBIX MHOTOYPOBHEBBIX
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chepuueckux 000JI04YEK, MOKpPHIBAOIUX chepuueckue sapa. SAapa ¢ odosoukamMu
(Kamcynbl) CKpEIUIeHbl MEXAY €000l MOCPEICTBOM psiia MOCJEI0BATEIbHBIX
TE€XHOJOTHYECKUX ONIEPALINI U UMEIOT SKBUBAJICHTHYIO JIJI51 BCEX KaICYJI CTPYKTYPBI
dbopMy KOHTaKTa MEXIy COOOI;

— KOMIIO3UTHBIN MaTepral UMEET CBOMCTBA CBEPX TEIIONPOBOJHOCTHU U
CBEPX AIEKTPOIPOBOJHOCTH;

— KOMIIO3UTHBIN MaTepua UMEET BBICOKYI0 MEXaHUUYECKYIO TPOYHOCTb,
HE CKJIOHEH K BO3HUKHOBEHHMIO BHYTPEHHHUX MEXAHUYECKHUX M TEMIIEPATYyPHBIX
HaNpsOKEHUW W, KaK CJIEACTBUE JTUX SIBJICHUW, BO3HUKHOBEHUIO BHYTPEHHUX
nedopmariuii;

— KOMITO3UTHBIM Matepuasl CHOCOOCH TOJABEPraThCsi BO3ACHCTBUIO
BBICOKHX JIaBJICHUH U CIIOCOOCH MO/ BO3JICHCTBHEM ITUX JABJIECHUM, MO KpailHen
Mepe Uil 4Y4acTh KOMIIOHEHTOB, BXOJWUTh B PEXKHUM XJIAJHO-TEKYYECTH, YTO
MO3BOJISIET KaTuOpoBaTh TPEXMEPHYIO TE€OMETPUYECKYIO (OPMY CTPYKTYphl U
obecrieurBaTh C  BBICOKOM  CTEMEHbIO  TOBTOPSIEMOCTH  OYCHb  TOYHBIE
r€OMETPUYECKUE Pa3MEPBI CTPYKTYPHI.

BapuaHThel KOMMeEpUYECKOr0 Ha3BaHUs MPOAYKTa-Kak MaTepHaa:

- KOMITO3UTHBIN Matepuall, sBISIOMIMICS OJHOBPEMEHHO MPOBOJHUKOM
ANEKTPUUECKOr0 TOKa M 3P(HEKTUBHBIM TPOBOHUKOM TEIJIa, UMEIOIIHNI pa3BUTYIO
TPEXMEPHYIO TOKOMPOBOASIIYIO CTPYKTYpPY, C PAaBHOMEPHO paclpeaci€éHHbIMU B
Hel y3mamu (MuUKpochepamu), TOYKAMH MaKCHUMaJIbHOW TEIUIONMPOBOJIHOCTH, HE
SABJISIIOLIMMHUCS. TTPOBOJHUKAMH AJIEKTPUYECKOTO TOKA, T.€. BBIIOJIHEHHBIMU U3
Marepuajga ¢ MaKCUMalbHO BO3MOXHOM TEIIONPOBOJHOCTHIO, HAIPUMED. anMasa,
y Kotoporo koddduiment teronepeaaun papeH 1200, 1 KOTOpBIN HE SBISETCS
MIPOBOJHUKOM JJIEKTPUYECKOTO TOKA.

Marepuan uMeeT BUI TPEXMEPHON PELIETKU B y3J1aX KOTOPOM PaCIIOI0KEHBI
anMasHble cepbl, KOTOPHIE SBISIOTCS JIYYIIUM W3 U3BECTHBIX TPOBOJHUKOB TEILIA,
OTAEJNEHHBIE B TPEXMEPHOM IPOCTPAHCTBE CTPYKTYPBI APYr OT JApyra MEIHBIMHU
000JIOYKaMHU, SBJISIONIUMUCS OTIMYHBIM TPOBOAHUKOM  DJEKTPUYECTBA U
MMPOBOJHUKOM TEILIA.

Takum oOpa3zom, NJis 3JIEKTPUUYECKOro ToKa (HauOosee Ba)KHO AJISl TOKa B
HMMITYJIbCHOM PEKMME) KOMIIO3UTHAS CTPYKTYpa ABJISIETCS HEKUM TMICEBAO-TYOUaThIM

WM TICEBIO-TIOPUCTBIM OOBEMOM, TaK Kak IO BCEMY YKa3aHHOMY OOBEMY



TOKOMIPOBOSIIET0 Marepuaiga pPaBHOMEPHO pacHpenesieHbl AUJIEKTPUYECKUE
chepuueckue NPOCTPAaHCTBA, COM3MEpPUMBbIE IO pa3MepaM C pa3MepaMu
TOKOMPOBOSIIET0 MPOCTPAHCTBA.

O10T (aKT CHOCOOCTBYET JOCTATOYHO OBICTPOMY U PABHOMEPHOMY
pacceuMBaHHI0O TOKa C OJHOM CTOpPOHBI, U ObICTpOMY, 3(h(PEKTUBHOMY,
PaBHOMEPHOMY pAacCEesSHUIO TeIula C JPYrod CTOPOHBI, Onarojaps SIBICHUSIM,
HMMEIOIIMM MECTO B OJTHOM U TOM kK€ 00bE€Me MaTepuana;

- B xawectBe Marepuana s 00O0JIOYEK MPEAYCMOTPEHBI CaMble
IUTACTUYHBIE M3 U3BECTHBIX MATEPHUAJIOB, HAIIPUMEDP, ME/Ib WU cepedpo, KOTOpbIe
00Jaal0T ¥ MAaKCUMAaJIbHOW M3 WM3BECTHBIX MAaTE€pPUAJIOB 3JIEKTPONPOBOAHOCTHIO.
[Ipu BO3/1€1iCTBUM BHICOKHMM JaBICHUEM B 3aMKHYTOM 00bEME, YKa3aHHbIE METAJUIbI
BO3MOKHO JJOBECTH /10 COCTOSIHUSI XJIaIHO-TEKYUYECTH;

- [Ipu ycrnoBuM TNPUIONKEHUS BBICOKOTO JMJABJICHHUS B TPEXMEPHOM
3aMKHYTOM OOBEMeE, XapakTtep M (opma B3aUMOJICHCTBUS MEXAY KarcylamHu B
CTPYKTYpe MOAUMDUIMPYIOTCSA, YTO TMO3BOJISIET (POPMUPOBATH M3JEHHUS C
HEOOXOJUMBIMU TEXHUYECKUMH U TEXHOJOTUYECKUMU KOHIUIUSMHU, KOTOpHIE
HEBO3MOXKHO MOJTYYUTh MPHU MPUMEHEHUU OOBIYHBIX TEXHOJIOTUH.

Hogeiif MaTepuan MOXKeT MOJy4uTh CBOU HEOOBIYHBIE CBOWCTBA, Onarogaps
COOTBETCTBYIOIIMM TEXHOJIOTMYECKUM TMpuEMaM, KOTOpble B CHJIY CBOEH
OpUTHMHAIBHOCTH, CTAHOBATCS 0a30BBIMU JJIi OPUTMHAIBHOTO KOMIUIEKCHOTO
TEXHOJIOTMYECKOTO TpoIiecca,- 00beKTa HHTETPAaTUBHOT'O 0A30BOT0 M300PETCHHS H
CepUM  aNMUIMKATUBHBIX M300pETEHUU, HAMpaBICHHBIX Ha pa3BUTHE W
YCOBEPIICHCTBOBAHHWE CBOMCTB YKa3aHHBIX KOMITO3UTHBIX MAaTEpHAIOB U HX
IPOU3BOTHBIX.

BapuaHTel Ha3BaHMS W OIpPEACIICHHUS TEXHOJOTMU IMPOU3BOJCTBA HOBOI'O
KOMITO3UTHOT'O MaTepHaa:

MeTon  M3rOTOBJIEHHSA  IICEBIO-TyOYaTOr0  WJIM  ICEBIO-NIOPUCTOTrO
KOMITO3UTHOTO MaTepuaia, MPEACTABIAIONIET0 COO0M MHOYKECTBO HAHO-KaIlCydl,
CKpEIUIEHHBIX MEXJy COOOH B TPEXMEPHYIO CTPYKTYpYy, IOJBEpPrHYTYIO Ha
3aBepIIAONIEeH CTaUM W3TOTOBICHUS OOBEMHOW TUIACTUYECKOW KanuOpyromei
aepopMaIi B peKUMe XJIaJHO-TEKY4eCTH JJIsl MaTepuaja IIaCTUYHBIX 000104YeK

HaHO-Karcy.



TexHOoIOTNM NMPOU3BOACTBA HAHO-NIOPOLIKA M3 ajlMa30B M ITOCIEAYIOIIETO
MOKPBITHSL €r0 MEIbI0 WM APYTMMHU IUIACTUYHBIMH METAJUIAMU OTHOCUTEIBHO
M3BECTHAsA C TOYKW 3PCHUS NMPUHLMIOB TEXHOJIOTMH, OAHAKO Ha MOCIECAYIOIIUX
JTamax IMpoeKTa, TpeOyromas CUCTEMHOW OTHOCHUTEIbHOM MOAU(PUKALUA U
ONTUMH3ALINY.

IIpennaraemMplil KOMIIO3UTHBIM MaTepHUall I0CJIE 3aBEPLICHHS BCEX ONEpaLuil
[0 €ro W3rOoTOBJICHHUIO, TMPUOOPETAeT BHUJ 3aKOHYECHHOHW T'€OMETPUYECKOU
CTPYKTYpbI, Hampumep, MPU3MBI, KOTOPYH HEOOXOIMMO paccMaTpUBaTh Kak
TOKOTPOBOJSIIMM OOBEKT, B OOBEME KOTOPOTO PABHOMEPHO paCIpeesICHb
TUAJIEKTpUYecKue chepbl, M3TOTOBJICHHBIC U3 CHHTETHYECKUX aIMa30B.

Ceuenue Takoro MpoOBOJHUKA JOCTATOYHO BEJIMKO, M, Onarogaps pa3BUTOM
00BEMHOM CTPYKType, Y TaKoro TMPOBOJHUKA HEBBICOKOE JJIEKTPUUYECKOE
conpotuiieHre. [loCKoIbKY B 00BEME TOKOMPOBOJAIICH CTPYKTYpPhl HMEIOTCS
BKpAIUICHUS U3 alIMa3HbBIX 3EpeH (cdep), KOTOphIe HE SIBISIOTCS MPOBOJHUKOM TOKA,
TOK OTrH0aeT 3TH 30HBI B TEJIC CTPYKTYPHI U MPOXOJUT TOJBKO B TOKOIIPOBOASIITUN
00BEM.

Takass cxema pacceMBaHHs WM DPACIPEIEIICHUS TOKa II0 OTHOCUTEIIBHO
OOJIBIIIOMY CEUEHHUIO MO3BOJISIET PE3KO CHU3UTH MOTEPU U YCKOPUTH MPOXOKIACHUE
Toka. B ciyuae, ecnu umeetcst HEOOXOIUMOCTh PacCeaTh TEIIO, NMCEeBA0-TIOPUCTAs
CTPYKTypa MPEeACTABISIET COOOU y3bl CEU(PUUECKON PEIIETKH B y3JaX KOTOpOH
PacIoNIOKEHBI aJIMa3HbIe C(hepbl, TEPMUUYECKOE COPOTUBICHUE KOTOPHIX B 4-5 pa3
HIKE YEM B LIEJIOM I10 CTPYKTYpPE, IIOATOMY TEILIO YCTPEMIISAETCS B y3J1bl YKa3aHHOU
peméTku M 3TO oOecrneunBaeT OYeHb OBICTPHIA M WHTEHCUBHBIA OTTOK
(paccenBaHue) TEIUIA OT UICTOYHUKA €r0 BO3HUKHOBEHUS.

To ectb B 00oux ciy4asx co3gaércsi (PEHOMEH MATHUCTOTO TPEXMEPHOTO
pacmpeneneHuss 30H C  pPa3IMYHBIMU  YACIbHBIMH KO3 duimeHtamu
TEIUIONPOBOIHOCTH U 3JIEKTPOINPOBOJHOCTH.

Kpome srtoro, pasmepsl kamcyna B Macmitabe HAaHOMETPOB M (DUHHIIIHAS
rIacTrYeckas aepopMaius B peKuMe XJIaJHO-TEKyUECTH TTO3BOJISIIOT 3HAYUTEITHHO
YMEHBIIUTH 3a30Pbl MEXKIY KarcyjlaMu, 4TO MOBHIIAeT 3 (PEeKTUBHOCTH 0TOOpa U

pacCeruBaHusd TCIJIAa U TOKOBBLIX UMITYJIBCOB.



PacuétHpiii 1 oxxupmaeMblil >QQeKT npu paccenBaHUM Temiaa B 4-5 pas
MPEBBINIAET CaMble Jy4dlllde T[OKa3aTeii B CYIIECTBYIOIIUX TEXHUYECKHUX
pelIeHUsX.

B kauectBe mpumepa MCHOJB30BaHUS KOMIIO3UTHOTO MaTepuayia, MOKHO
PacCMOTPETH YIAKOBKY U KOPITYC MOJYIPOBOHUKOBOTO jJa3epa (JIa3epHOTo IU0/a).
JI71st mpuMepa MOKHO PACCMOTPETH JIa3€PHBIN MO/ C MHOTOIIOTOYHBIM U3JTyYEHUEM
Y BBIXOJTHOM ONTHYECKOW MOIIHOCTHIO B 1 BatT. Jyist yripaBieHus: paboToil 1uoja
HEO0OXOAUMO JJIsI TIOJTYYEHHUS BBIXOJHON MOITHOCTH B 1 BaTT MoJaTh KaKk MUHUMYM
1 Amnep toka. Hampspbkenuwe, ¢ yd€TOM BHYTPEHHETO COMPOTHUBIIECHHUS CaMOTO
JIA3ePHOT0 JIUOJIa U YIIPABIISIONIEH 2JIEKTPOHHON CUCTEMBI, COCTABUT KaK MUHUMYM
2 BonbTa. TakuMm oOpazom oOiiasi moTpediisieMas MOIIHOCTh COCTABUT 2 BaTTa MPH
peanbHO# BbIX0HOU MomTHOCTH B 1 BaTT. Koaddumuent nmoreps momHoctr 50%
— 9TO JYUITUN MMOKa3aTeNlb U3BECTHBIN Ha CErOJTHS.

To ectb HamMeHee HArpy>XEHHBIM JIa3epHBIM JHOJ C MHOTOMOTOYHBIM
u3ilyueHueM (ceueHue Jiyya coctapiseT 300 Mukpon™1-3 MHUKpoHa) HYyKIaeTcs B
pacceuBaHuu |1 BaTTa YHEPrUMm.

CranmapTHBIA KOPMYC IS TAKOTO TUIA JUOAOB MMeeT obo3HadeHue SOT-
148 u nuamerp ero MoOHTaxHOTO (iaHIa coctaBiser 9 M. [[ns Toro, 4ToOBI
paccesiTb TaKO€ TPOMAIHOE YAEIBbHOE KOJIUYECTBO TEIJIa, U HY>KEH KOMITO3UTHBIN
MaTtepuaj, CIOCOOHBI OT TeTEPOCTPYKTYPHI JIA3EPHOTO MO, pa3Mepbl KOTOPOH
HE TIPEBBIIAIOT Pa3MEPOB CTAHAAPTHOTO MOJYIPOBOJHUKOBOrO KpHCTaIa
MHTETPAIIBHOM CXEMBl OTBECTH TEILJI0, BO3ZHUKAIOIIEE OT MPeoOpa3oBaHus B TEILIO
SHEPryUU MOIIHOCTHIO B 1 BaTT.

Homunanpnass ~ pabGowas  Temmeparypa B 30HE  PaCIOJIOXKCHHS
reTepOCTPYKTYPHl HE MOXKET MpeBblath 25-27 rpagycoB Lenbcus (mroc). s
TOT0, YTOOBI OCYIIECTBUTH TpaHC(]Ep TAKOTO KOJIUYECTBA TEIIA, TETEPOCTPYKTYPY
MPUINIAUBAIOT K KOMIIO3UTHOMY HOCUTENIO, KOTOPBIM pacCEeMBAET TEILIO Ha KOPIYC
Mo/ia, KOTOPBI B CBOIO OYepe/lb OTAAET BO3ZHHUKIIEE TEIUIO B OXJIAXKIAIOUIYIO
(TEpMUYECKUU-IJIEKTPUUECKUNA OXJIAUTENIb) CUCTEMY.

Yem Oomee sddextuBeHn wmatepuan, TemM Oonee dsddektuBHa pabdoTa
JA3epHOTO JHMOJA, BKIOYAas CTAaOWIBHOCTH, JIOJTOBEYHOCTh W  BBIXOJHYIO
MomHOCTh. [IpoGnema siBisieTcss ropaszmo 0OoJjiee OCTpOM TpU HEOOXOAMMOCTH

OTBCCTHU TCILIO OT MHOI'OIIOTOYHOI'O AMOJ4, TAK KaK Y TaKOI'O TUIId AUO0A0B CCUCHHC



Jyda TpeICTaBIIsIeT COO0H OKPYKHOCTh AuameTpoM He Oosee 0,6 MukpoHa. B aTom
clly4yae KOHIIGHTpalusi sHepruu em€ Oornee BbICOKas U (PYHKIUsS OTBOJAA U
paccerBaHus TEIJIa CTAHOBUTCS el 00Jiee BaXKHOM.

YuuteiBast TOT (HaKT, 9TO TOJIBKO JJIS HYXJ BCEBO3MOXHBIX BHUIEO CHUCTEM,
CHUCTEM OINTHYCCKOHN MaMATH, ONTHYCCKUX HAKOMHTENCH MaMATH K TIEPCOHATbHBIM
KOMITBIOTEpaM W TOMY TOJOOHBIM H3JCIUSIM HEOOXOJMMa CHCTEMa JIa3epHBIX
HMCTOYHHUKOB CBETA, B PA3IMUHBIX 00JIACTIX CIIEKTPA, KOJIUYECTBO Ja3ePHBIX JUOJIOB,
TOJIBKO JUISl 3TUX HYXJ cocTaBiseT B roa 0onee 100 MUUTMOHOB IITYK, TIPH LICHE
Ja3epHOTO0 JIMOja MOIIHOCTRIO B 1 BaTT Oomee $1000.

B 0CHOBHOI Macce CeroHs ONTHYECKass MOIIHOCTh MPUMEHSIEMBIX JIa3ePHBIX
JUOJIOB COCTABJISICT NPHOIU3UTEIbHO 80 MHUIMBATT, OJHAKO pPaOOTAIOMUX B
KpacHOM JIMAIla30HE CIECKTPa M OAHOMOTOYHOIO, TaK YTO NMPHUMEHECHHE HOBOTO
3¢ ()EKTUBHOTO KOMITO3UTA SBJIICTCS HCKITFOYMTEIIEHO aKTyaTbHBIM.

BBuay Toro, 4to npeiaraeMoe TeXHUIECKOE PEIICHUE 3aTParuBaeT U MOXKET
OBITH MPUMEHEHO B IIEJIOM PSJC TEXHOJOTHUYSCKHX HAMPABIICHUN B CAMBIX Pa3HBIX
chepax, M 3alIUTHl YKAa3aHHOTO TEXHUYECKOTO pEIIeHMs, TaK Ha3bIBaeMOU
0a30BOM TEXHOJIOTHMH, KOMITAHUHU TIPEACTABISCTCS IeIecCO00pa3HbIM 0(hOPMUTH
0a30BbIif 3a5IBOYHBIN MaTepuall Ha MaTeHT, KOTOPBIM HEOOXOAMMO BBITIOJIHUTD B KaK
MOHO OoJiee ob1ieit popme, MpUMEHsst OOIIHE ONpeIeTICHHUS.

Pucynoxk 2. CpaBHeHME YacTHLl MaTepuana



Taxoii mateHT pazpaboTaH 1 OIMyOJIMKOBAH:

United States Patent Application 20120040166
Kind Code Al
February 16, 2012

Composite Material, Method of Manufacturing and Device for Moldable Calibration

Abstract

Composite materials and methods and systems for their manufacture are provided. According to
one aspect, a composite material includes a collection of molded together multilayer capsules,
each capsule originally formed of a core and shell. The shell, after a plastic deformation process,
forms a pseudo-porous structure, with pores locations containing the capsule cores. The cores are
made of a material, e.g., synthetic diamond, which is harder than the external shell, which can be
formed of, e.g., a ductile metal such as copper. The composite material has high thermal and/or

electrical conductivity and/or dissipation.




[To Mepe pa3pabOTKU aNmIMKAIUM TEXHOJOTUU U PACIIUPEHUs] 00J1acTH e€
MPUMEHEHUS, KOMMaHUEH MPEeayCMOTPEH BBIMYCK JIOMOJHUTEIBHBIX MATEHTHBIX
anmukanuii (CIP).

OcHOBHBIE 11eJY, TTPECIeAyeMbI€ U TTOCTaBIECHHbBIE B 0a30BOM U300PETECHUU:

— NOBBINIEHUE  YpPOBHSA  A(P(EKTUBHOCTH  Marepuaja B  YacTu
TETJIONPOBOTHOCTU U PACCEUBAHUS TEILIA;

— MOBBIINIEHUE CKOPOCTH OTBOJA TeIjla OT HCTOYHUKOB HarpeBa u
HaJEKHOCTH MpoIecca oT00pa U yTHIM3ALMY TeIlIa B TEUSHUH JJTUTEILHON paboThI
00bEKTa, B KOTOPOM CTAaOMJIM3UPYETCSl YPOBEHb TEMIIEPATYPHBIX MYJIbCALIUIM;

— MOBBIIIEHUE  YpPOBHSA  A(P(DEKTUBHOCTH  Marepuaja B  YacTu
AJIEKTPOIPOBOIHOCTU U PACCEUBAHUS TOKA;

- UCKIIFOUCHHS TIOTEPh TOKA MPU MPOXOKICSHUHM 4Yepe3 CTPYKTYpy U
HaJEKHOCTH TMpoliecca MPOXOXKICHUS U pACCEMBAHUS TOKA B TCUCHUU JUIUTEIILHOTO
nepuo/ia padoThl.

TexHuveckue peneHus, KOTOpble TPUMEHSIOTCS JJIs IOCTHUKEHUS TSN :

- YMEHBIICHHE JUaMeTpa Karcyl J0 MHUHHMYyMa, I03BOJISEMOrO
TEXHOJIOTHUEH UX MPOU3BOJCTBA (UeM MeHbIle, TeM 3 dekTruBHEE);

- KaTuOpoBKa TreoMeTpuuecKor  (OpMBI  CTPYKTYphl 32  CYET
IUIaCTUYECKOU JeopMaliii 000JI0UEK KaIlCysl B PEKUME XJIATHO-TEKY4eCTH. DTO
YMEHBIIAeT O00BEM MYCTOT B MPOMEXKYTKAX MEXKIY KalcylaMH, CHIDKAET
ANEKTPUUYECKOE U TEPMUUYECKOE CONPOTUBIEHHUE, VYIYUYIIA€T MEXaHUYECKUe
XapaKTEPUCTUKU CTPYKTYpPbl M yHalseT BHYTPEHHUE HAIPSIKEHHS B TPEXMEPHOU
UEpapXUu CTPYKTYPHI.

[To cocTosIHUIO HA CErOHSIIHUI JE€Hb U3BECTHBI CIEAYIOIINE KOMIIO3UTHBIE
MaTepualbl, UCMIOJIb3YEMBbIE JJIsl aHAJIOTUYHBIX LIEJIEH:

- Mens-Bonbdpam

- Mens-Mmoauoaex

- ANIOMUHUNA KapOuI-KpeMHUN

- AJTFOMHUHUN-KPEMHHI

— Hutpun amromunus

- CHUHTETUYECKHI OJTHO - KPUCTAIUTMYECKHI anmas

— XUMHUUYECKUHN ajIMa3
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- ANMa3HO-MEIHBIA KOMMO3UT. Y 3TOr0 KOMIIO3UTHOTO Marepuaia
o0o3HaueHue - KoMmmno3uT, oboznauenne — DMCH, Diamond Copper Composite
(Diamond Metal Composite for Heat Sink). Ero npou3BoauT KOMITaHUS
SUMITOMO ELECTRIC USA, INC. Ilo wundopmanmuu 5TO KOMIAHUU
TEPMHUUYECKOE COMPOTHUBICHHE U TEPMHUUYECKasi MPOBOJMMOCTh Y ATOrO0 KOMIIO3UTA
BCErO B TPU pa3a JIydyllle, YeM y OPJAMHAPHBIX KOMIIO3UTOB.

CoBpeMeHHbIE 3JIEKTPOHHO-ONTUYECKUE CUCTEMBbI TpeOyloT ropasno Oosee
BBICOKHMX TMOKa3zatenel: B 4-5 pa3 nydie, 4eM y OpJIMHApHBIX KOMIMO3UTOB. Takue
PE3YNIBTATHl MOXKET JaTh MpeajiaraeMblii HAHO-KOMITO3UTHBIN MaTepHall.

VY xommanuun SUMITOMO ELECTRIC Ha yka3aHHBIA KOMIIO3UT MUMEETCS
nateHT 3a Homepom Ne 6,270,848 ot 7 aBrycra 2001 roaa.

[Ipennaraemoe kommanueir INTERNATIONAL ENVIRONMENTAL
TECHNOLOGY, INC TexHHMYeCcKOe pEelIeHHE, 110 OTHOUIEHUIO K 3TOMY IMaTEHTY
UMEET CJIeIYIOIINE MPEeUMYIIeCTBA:

- B U300PETEHHOM KOMITO3UTE €CTh TOJIBKO J1BA KOMIIOHEHT — aJIMa3HbIE
cdepri(3€pHa) U MeAHbIE 000JOUKH K HUM;

- B U300PETEHHOM KOMIIO3UTE UMEETCS TEIJI0-pacCerBarouii 3 dekr;

- B HM300peTEHHOM KOMIIO3MTE WMMEETCsS paccerBaronui 3P dexT
TOKOBBIX TIOTOKOB;

- y HM300peTEHHOTr0 KOMIIO3UTa DJIEKTPUYECKOE  COIMPOTUBIICHUE
SKBUBAJICHTHO 3JIEKTPUUYECKOMY COIPOTUBIICHUIO ME/IH;

- U300peTEHHBI  KOMITO3UT  (OpMHUpYeTCS W KaauOpyercs ¢
UCITONTB30BaHUEM 3¢ deKTa XIagHO-TEKYy4yeCTH Meau (Wi JIF0OOro Jpyroro
IUIACTUYHOIO METaJljia);

- M300pETEHHBIN KOMITO3UT UMEET BHICOKYIO MEXaHUYECKYIO TPOYHOCTh
Onaromapsi KammOPOBKE METOJIOM CO3aHUS COCTOSTHUS XJIATHO-TEKY4YECTH;

- U300pETEHHBIN KOMIIO3UT UMeeT BBICOKUU YPOBEHb
AJIEKTPONIPOBOUMOCTH, OJjarogaps KaJluOpOBKE METOAOM CO3JIaHUSl COCTOSHHUSA
XJIaJIHO-TEKYUYECTH;

- M300pETEHHBIN KOMIIO3UT MMEET OoJiee TOYHBIC pa3Mepsl Oyaromaps
KaJTMOPOBKE METOJIOM CO3/IaHUS COCTOSIHUS XJ1aiHO-TeKkyudecTH (cold drawn of metal
or cold metallicity liquid state);
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- M300pETEHHBI KOMIO3UT HMeEET Oo0jiee€ BBICOKUU YpOBEHBb TEIIO-
MPOBOJIMMOCTH Oarojapss O4YeHb MaJlbiIM pa3MepaM Karcysl (HaHOMETPhI) U
Oyarogaps KaJIMOPOBKE METOJOM CO3aHUsI COCTOSTHUS XJIaJHO-TEKYUYECTH.

Ucxonst w3 Hamuuusl MOJOXKUTENbHOTO 3d@dexrta oT HCIOIb30BaAHUS
KOMIIO3UTHOTO MaTepualia, MOXHO MPEANOJOKUTh BapUAHTHI HAIMPABICHUN
pa3BuUTHUA M pa3pabOTKU CICAYIOIMMX AaNIUIMKalU| I pa3IudHbIX  cdep
MIPUMEHEHHUS:

Anpo xarncynsl kepamuka. O00JI0YKa Karcyibl, MeJb; cepeOpo; aTtOMUHU;
HUKEJb;

- BoJib(ppam; - MeJb;cepeOpO;HUKENb; ATIOMUHUN;

- JKeJIe30; - ATIOMUHMI ;MEb;

- OepwIUTUiA; - ATIOMUHUM;

- Mar"Hui; - aJIloOMMHUMN;

- KpEMHUI; - MeJIb; CEPedpo; 30J10TO;

- UAPKOHUM; - AIIFOMUHHUIM;

- alMas; - MeJib; cepedpo; 30J10TO;

- CUTaJLT; - MeJIb; cepedpo; 30J10TO;

- TBEPJIBIN CILIAB; - ME/Ib; ATFOMUHUN; KOOANBT; MOJIUOIEH

[Ipumep nmpuMeHEeHUsI KOMIIO3UTHOI'O MaTepHralia B COCTaBE,-

bepunnuii-antoMuHNN;

Maruuii — aJIfoOMHUHHAHN,

N3 3THX KOMIO3UTOB BO3MOKHO M3TOTOBJIEHHE OCHOB JKECTKMX MAarHUTHBIX
JTUCKOB 11 Hakormrtened mnamsata OBM. Takue pauckm, Onaromapss CBOUM
TEXHUYECKUM XapaKTEPUCTUKAM, HMMEIOT BO3MOYKHOCTH padOTaTh NpPH YaCTOTE
BpaieHus 10 6onee yem 20000 RPM.

OTU MaTepHalibl OTKPHIBAIOT HOBBIE BO3MOKHOCTH U B:

— CO37aHUM THOPUIHBIX IUCKOB;

- TE€XHOJIOTHUSX MTOKPBITHI B MUKPOAJIEKTPOHUKE;

— CO3/IaHUU AKTUBUPYIOIIHNX NPUCATOK /I TOILINBA;

— JUTS1 UBTOTOBJIEHUSI 0CO00 BAXKHBIX JETaNCH.

[Ipennmaraemplii  KOMMO3WUTHBIM ~MaTepHal CHOCOOEH MPUHIIUITHAIBHO
U3MEHUTh YCIIOBUSI JKCIUTyaTallud M paboune XapaKTEepPUCTUKH BBICOKO

OHCPIrOHACBIIIICHHBIX 3JICKTPOHHBIX HpI/I60pOB, a TaKKC IIO3BOJIACT CO30aTb HOBOC
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MOKOJICHUE AJIEKTPOHHBIX MPUOOPOB, B TOPA30 MEHBIICH CTENEHH 3aBUCSIIUX OT
TEIJIOBBIX XapaKTePUCTUK. ITO OCOOCHHO BaXHO [JII MOIIHOM HMMIYJIbCHOU
TEXHUKH, UMEIONIEH MOIIMHOCTh Ha MHKE UMITyJibca OOJIbIIE, YeM HOMHUHAJIbHAS
MOIITHOCTh Tpubopa.

B  kadectBe  mpumepa = MOMKHO IIPUBECTHU  OJHO MMOTOYHBIN
MOJIYIIPOBOJHUKOBBIN J1a3€P C HOMUHAJIIBHOM BBIXOJHOW ONTUYECKOU MOILIHOCTBIO B
300 MuMBaTT W ANUMHOM BOJHBI B 780 HAHOMETPOB, KOTOpBIM, Oyayudu
NOAKITIOYEHHBIM K YIPABISIONIEMY SJEKTPOHHOMY MOJYJII0, pabdoTaroieMy B
paguoyactoTHoM auana3oHe(100 merarepil) Ha MUKE UMITYJIbCA JJIUTEIBHOCTHIO B
10 maHocekyH, moBTOpstoIeMcsl Kaxable 10 HAHOCEKYH], MOKa3aad BBIXOAHYIO
ONTUYECKYIO MOIIIHOCTh PaBHYIO 3,1 BaTT B T€UeHUU 72 4aCOB.

I'eTepocTpykTypa yKa3aHHOTIO MOJYIIPOBOJHUKOBOTO Jiazepa (Ja3epHOTO
nuona) Oblla yCTaHOBJIEHA Ha TMOJJIOKKY M3 TMPeiaraeMoro KOMIIO3UTHOTO
MaTtepuasa, BEIIOJIHEHHOTO B BUJIE TICEB/IO-TY0UaTON CTPYKTYPHI.

JlonoTHUTENbHBIE  BO3MOXKHOCTH,  KOTOpblE  Ja€T  HUCIOJb30BaHUE
peaJiaraeMoro MaTepuana:

- U3rOTOBJIEHHE KOPITYCOB MPUOOPOB U3 OJTHOTO U TOTO ke MaTepHala ¢
FOMOT€HHOM MOHOTOHHOM CTPYKTYPOM;

- BBITIOJTHEHUE KOPITYCOB M HECYIIUX JIeTaJel 3JIEKTPOHHBIX MPUOOPOB B
BUJIC TOKOIIPOBOASAIIEH TI'yOuaTold CHCTEMBI, CIIOCOOHOW B CiIyyae BHE3aIHBIX
NUKOBBIX MYJIbCALIMI TOKA WM BHE3AIHBIX MUKOBBIX MYJIbCAIUN TEMIIEPATYyphl B
KpaTJaiilliee BpeMsl pacCerBaTh WM aKKyMYJIHUPOBATh U30BITOUYHYIO YACTh BHE3AITHO
BO3HHUKIIIEH SHEPTETUUECKON HATrPY3KH;

- BO3MOXHOCTh COBMEIIIaTh TOKOBEAYIINE U TEIUIOBENyIIHE GYHKIUU B
OJIHOM U TOM K€ KOHCTPYKTUBHOM DJIEMEHTE.

B cocraB wuzobperenusi, cozganHoro B kommaHuu INTERNATIONAL
ENVIRONMENTAL TECHNOLOGY, INC BX0onAsT, MHTEIpPATUBHO CBSI3aHHbIC
MEXKy COOOM CIeaYIONINE YACTHBIE TEXHUYECKUE PEIICHHUS:

- CTPYKTypa MHOTOCJIOMHOW (MHOTOYPOBHEBOM) KaIICyJIbI;

- reomeTpuydeckas (opMa MHOTOCIOMHOM (MHOTOYPOBHEBOM ) KAICYJIbl —
chepa;

- TIOPSZIOK YepeIoBaHus CI0EB (YPOBHEH) B chepruecKor KarcyJe;
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- MOPSAZIOK W TEOMETPHSl PACMONIOKEHUS CPEepuYecKux Karcyna B
TPEXMEPHOU CTPYKTYpE U3AECIuS,

- TEXHOJOTUYECKUN TPUHITUT U3TOTOBIICHUS W3CIHS,

- BBEJICHHE B MPOIECC H3TOTOBICHUA — OMNEPalUd KaTuOpOBaHUS
reoMeTpUYecKOr (pOpMBI U3ENHS MTOCIIE TIEPBOTO ATara MPECCOBAHUS;

- BBITIOJTHEHUE OIepalid KaauOpOBaHUS B TPEXMEPHOH CHCTEME
KOOPJINHAT;

— BBITIOJTHEHUE Olepaliii KaIuOpOBaHUS IPU COCTOSHUU MaTepuaja
Hapy>KHOTO CJI0s1 (000JIOUKH) KATICYJIbl OIM3KOTO WIIA SKBHBAJICHTHOTO COCTOSHHIO
XOJIOJTHOW TEKYy4eCTH METaJlIa, COCTABISIONIETO 3Ty 000JI0UKY;

- yJlaJIeHUE MPU KaTHOPOBAHUY BCEX HE3AMOJTHEHHBIX TOKOTTPOBOISAIITUM
MaTepHaIOM TIOJIOCTEH M3 TPEXMEPHOTO MPOCTPAHCTBA U3CIINS;

— dopmMupoBaHue B TPEXMEPHOM TIPOCTPAHCTBE H3/CTUS IICEBIO-
ry04aTol CTPYKTYPBI, IPH 3TOM POJIb Pa3ACIISIFOIINX TOUSK B YKa3aHHOM CTPYKTYype
UTPAlOT MEHEE IUIACTUYHBIC MaTepuajabl M3 TEX, KOTOPHIE HCITOJIb30BaHbI B
KOMIIO3UTE KarCyJbl;

- UCIIOJIb30BaHKE I'y0UaTOl CTPYKTYpPBI U3ACIIUS JAJI1 paCCEUBaHUS TeIljia
U TOKa 10 BceMy 00bEMY;

- UCITOJIb30BAaHME MICEBA0-TYOUATOM CTPYKTYPBI U3ACNHsI 7151 abcopOIuu
(TMIOTJIONICHMST) U3JIUIIKOB YHEPTUHU, BOSHUKAIOIIUX BO BPEMS MHUKOBBIX MOMEHTOB
UMITYJIbCHOTO PEXUMa pabOThl U3IEITHS;

— UCIIOJIb30BAaHUE  COCTOSIHMSI  XJIAMHO-TEKy4eCTH I CHSTHUS
BHYTPEHHUX HANpSKEHUW B MaTepuale M pa3MEepHON KaIuOpOBKH B TPEX
KOOpJMHATaX OJHOBPEMEHHO;

- COUeTaHWE MAaTEepPUAIOB B MepapXxuu 00osodek chepuueckoit Gopmsl
KarcCyJibl TAKUM 00pa3oM, YTO Kax bl MOCJIEAYIOMINI CIOW BBINOJHEH U3 MEHEE
TBEPAOTO U 00Jiee MIACTUYHOTO MaTepHraa;

- COUeTaHWE MATEepUaJIOB B HEpApXUHU sApa U 00oJouek chepudeckoin
(GbopMBI KamcCyabl TakuM 00pa3oM, YTO SIAPO BHITIONHSAETCS BCEraa W3 Hambosee
TBEPIOTO MaTepuaia u3 BCEX MaTepUaaoB, MPUMEHEHHBIX TIPH CO3/IaHUU KATICYJIbI;

- NpUMEHEHHE B KauyeCTBE OCHOBHOTO TIPHUHIIMIA KaTUOPOBKU —
coxpanenue 0e3 medopmaruii TBEpIOTO sAApa chepsl U MAKCUMAIBHBIN YPOBEHB
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IUIACTHYECKOW JepopManuy IJIACTUYHBIX MaTepHaIOB MepU(EpUNHBIX CIOEB
cepsl KarcyJsl;

- OpUMEHEHHE ISl KaJluOpPOBKU BBICOKOTO YAEIBHOIO JaBJICHHS B
3aMKHYTOM TPEXMEPHOM IIPOCTPAHCTBE;

— IPUMEHEHHE NPUHLUIIA PABHOMEPHOTO PACIpPEIEICHUs AaBIEHUS 1O
BCEM KOOpJIHUHATAM (OCSIM) 3aMKHYTOTO TPEXMEPHOTO ITPOCTPAHCTBA;

- nof0op TOJUIMH IUIACTUYECKU Je(OPMHUPYEMBIX CIOEB TaKUM
o0pa3oM, 4TO MUHUMAaJbHasl TOJIIIMHA CJIOA OOJIbLlIE WJIM paBHA JUaAMETPy s1pa
KarcyJsl;

[IpeumymmectBo  uzo0Operénnoro B kommannu INTERNATIONAL
ENVIRONMENTAL TECHNOLOGY, INC kOMNO3UTHOrO Marepuajia — 3TO
TEIUIOMPOBOJIAIAS W DJIEKTPONPOBOAsAIIAS  TCeBAoryOuaTass KOMIO3UTHAs
TpEXMEpHasi CTPYKTypa, M3 KOTOPOHM COCTOUT H300pPETEHHBIM KOMIO3UTHBIN
MaTepuall, 00ecreunBaeT:

— MaKCHMaJIbHOE PaCCEUBAHUE TEILIA;

- MAaKCHMaJbHOE IOTJIOIIEHUE TOKA;

- HU3KOE JIEKTPUUYECKOE COIIPOTUBIICHUE;

- HU3KOE TEPMUYECKOE COIPOTUBIICHUE;

- HU3KUM YpPOBEHb IIOTEPb TOKA NPU IPOXOXKACHUU €ro 4epes
TPEXMEPHYIO CTPYKTYPY;

- MAaKCHMAaJIbHYIO CKOPOCTb IIPOXOXKICHHUS UMITYJIbCHBIX CUTHAJIOB, IIPU
MHUHUMAJIBHBIX IIOTEPSIX IHEPIUU;

- MaKCHUMAJIbHBI YPOBEHb a0COPOIMU HSHEPreTUYECKUX HMITYIIHCOB,
BO3HUKAIONIMX C BBICOKOM YAaCTOTOW M MMEIOMIMX HEOOJBIIYI0 IUTEIbHOCTD,
COIIOCTABUMYIO C 4YaCTOTOM MMIIYJIbCOB, IIpUYEM HAa IIMKE HUMIIyJbCa
SHEPreTUYECKasi HACBIIIEHHOCTh UMEET MAaKCUMAJIBHOE 3HAYEHWE KaK MUHUMYM B
JIBa pa3a IPEBBILIAOIICE HOMUHAIIBHOE.

K d4uciny KOCBEHHBIX MPEUMYIIECTB HM300pETEHHOTO B KOMIIAHUU
INTERNATIONAL ENVIRONMENTAL TECHNOLOGY, INC xoMmno3uTHOro
Marepuaia CiaeLyeT OTHECTH CIEAYIOLIEE:

— Marepuaigbl U HaHO cdepbl s UCHOJIb30BaHUS B KayecTBE sJipa
Kalcyjiabl BBITYCKAIOTCS CEpUHHO Ha 0a3e HECKOJBKMX TOXJIECTBEHHBIX

TCXHOJOIHYCCKHX ITPOLICCCOB;
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- TEXHOJIOTUYECKHE TPOLECCHl Ui HAHECEHHS WIH TOCTPOCHUS
MOCIEAYIONINX MOcHe s/ipa cI0€B (000709€K) U3BECTHHI U OMPOOOBAHBI;

- TEXHOJOTUYECKUE MPOLECCHl OOBEMHOMN KAIMOPOBKHU HUCIIONB3YIOTCS B
TEXHUKE XOJIOJHOTO BBIIABIMBAHHUS, IPU MPOU3BOCTBE TipeccHopM, MATPHUIL U T.II;

MeTon MpOU3BOACTBA KOMIIO3UTHOTO MaTepHaja WMEET IOTOTHHUTEIbHBIE
MPEeUMYILECTBA, BBITEKAIONIUE U3 OCOOEHHOCTEW H300peTéHHOro Marepuana. B
pe3ynbTaTe MpHUIaHUS OKOHYATEIbHOW TeOMETPUIECKON (OPMBI MOKHO TTOTYIHUTh
UCKJTFOYUTETPHO  BBICOKOE€  KAaueCTBO  TOBEPXHOCTH  CTPYKTYpHl,  0Oe3
JOTIOJIHUTEIIFHON MEXaHHUECKOH 00paOOTKH U MPH HEOOXOAMMOCTH MMPOU3BECTH Ha
ATOH TOBEPXHOCTH TOKPHITHE TOKOMPOBOJAIICH TUIEHKOH M3 HCKYCCTBEHHOTO
ayiMasa, Ha KOTOPYIO MOKHO KpEMUTh WM MasATh AJIEKTPOHHBIH KOMIIOHEHT. JTa
BO3MOJKHOCTB SIBIISIETCSI HOBOH.

Takum  00pa3oM, CTPYKTYpHO Tpe[jiaraeMoe H300peTeHHE MOXKHO
NPEJCTaBUTh B BHUJIE MHTETPATUBHON HEpapXuH, COCTOSIIEH M3 B3aUMOCBSI3aHHBIX
OTJUYHUTEIIBHBIX (PU3NYCCKUX, KOHCTPYKTUBHBIX M TEXHOJIOTMYECKHX IMPU3HAKOB,
Ha OCHOBaHHUH KOTOPBIX (POPMHUPYIOTCSI KOHEUHbIE CBOMCTBA MpeAMeETa U300 peTeHHUS
— KOMIIO3UTHOTO MaTepuarna.

N300peTéHnplii Marepuan oOJtaaer TETJIOTPOBOISIIIUMHU 5
AIEKTPONPOBOSAIIMMU CBOMCTBAMU OJHOBpEMEHHO. Takxke maTepuan oOrnamaer
OydepHOii CITOCOOHOCTBIO pacceruBaTh B CBOEM 00BEME TEIIOBBIC WUMITYJILCHI U
CBSI3aHHBIC C HUMU ITyJIbCAIIMU DJIEKTPUIECKOTO TOKA.

Llens, mocTaBneHHAs B YKa3aHHOM M300PETEHUH, ONPENEIsAeTCsS CBOWCTBAMHU
M300pEeTEHHOTO MaTepHalia U MO3BOJSET JOCTUYD MIPHU €r0 MPUMEHEHHH :

— MOBBIIIIEHUE MOIIHOCTH DJEKTPOHHBIX TMPUOOPOB, B KOTOPHIX
MIPEATNOoIaraeTCs UCIoab30BaTh MpeIiaracMble MaTepUalbl;

— YMEHBIICHHE Ta0apuTOB JJIEKTPOHHBIX MPUOOPOB, B KOTOPHIX
MIPEATOoIaraeTcs UCIoab30BaTh MpeaiaracMble MaTepUalbl;

— TIOBBIIIIEHUE YPOBHS HAAEKHOCTHU DIIEKTPOHHBIX TPUOOPOB, B KOTOPBIX
MIPEATOIaraeTCs UCIoIb30BaTh MpeIiaracMbie MaTepUaIbL;

— YIJTUHEHUE CpOKa KU3HU DJJICKTPOHHBIX TPHUOOPOB, B KOTOPBIX
MIPEATOIaraeTCs UCIoIb30BaTh MpeIIaracMbie MaTepUaIbL;

- NOBBIIIIEHUE O00mIe A((PEKTUBHOCTH DSIEKTPOHHBIX MPUOOPOB, B
KOTOPBIX MPEINOoaracTcsl UCIOIb30BaTh MpejlaraéMble MaTepHAITHI.
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HUcenbiTanus BAPHAHTOB TeXHOJIOr MU AHHAMHUYECKOI 0
NpeJIBapUTEJIbHOr0 (pOpMHUPOBAHUA TONJIMBHOM IMYJIbCUH

TexHomoTHs TMHAMUYECKOT0 MPEABAPUTEIHLHOTO MPUTOTOBICHUS TOTUIMBHOMN
AMYJIBCUM U3 AU3EIBHOTO TOIUBA Ne 2 U BOJONPOBOJHOM BOJBI M MOCIEAYIOMICH
JTUHAMHYECKON TOMOTE€HU3AIlMA YKa3aHHOU SMYJIbCUU TMEPE]l BIPHICKOM B KaMepy
CropaHus.

Jns peanuzauuu TexHosiorun ucnonb3ytorcss Fuel mixing and activation
device (FAD), nna nepBoro »sTama, - JIMHAMHYECKOTO MPEABAPUTEIBLHOIO
NPUTOTOBJICHUS TOIUIMBHOW OMYJIBCUU U3 JU3eIbHOTO TomiuBa Ne 2 wu
BOAONPOBOAHOM Bonbl, - FAD-25 (working diameter 25 mm, nominal productivity
7.5 GPH, fuel pressure 45 psi).

Jlns mepBOTO ATana MpUMEHSIOTCS JBe 0a30BBIX TexXHOjoruu, - Integrated
technology of emulsions components dynamic mixing and homogenization of
turbulence level (first step of emulsion preparation) u Integrated technology of
emulsions dynamic homogenization and stabilization with high pressure treatment
(second step of emulsion preparation).

JI1s1 BTOpOro 3Tana, - TOMOr€HU3aluu SMYJIbCUU TIEPE] BIIPHICKOM B KaMepy
cropanusi, ucnosb3dyercs, - FAD-20 (working diameter 20 mm, nominal
productivity 2.5 GPH, fuel pressure 45 psi).

Ha BrOpoM »5Tame KOHCTPYKUMS M TEXHOJOTMYECKHE BO3MOMXKHOCTHU
YCTPOMCTBA ISl TMHAMUYECKOTO CMENINBAHUSA U AKTUBUPOBAHUS (TOMOTECHU3ALUH )
TOTUIMBHBIX 3MYJIbCHI MO3BOJSIOT IPUMEHUTHh HECKOJIBKO BEPCUM TEXHOJIOTHH:

— Integrated technology of emulsions pre-injection homogenization

— Integrated technology of emulsions pre-injection homogenization and
aeration (creation of compressible emulsion)

— Integrated technology of emulsions pre-injection homogenization and
fueled gas dissolving
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IIpenmyuiecTBa MeTOIa AMHAMMYECKON FOMOIreHU3ALMH

JIro0o#t BUJ KUIKOTO YIJIEBOJAOPOJAHOTO TOIUIMBA U OCOOCHHO TOTUIMBHBIC
KOMIIO3MIIMA HA OCHOBE >XUIKOTO YIJIEBOJOPOAHOTO TOIUIMBA TPU XPAHEHUH
TEPSIIOT CBOIO OJIHOPOJHOCTH, YTO MPUBOAUT K 0Opa30BaHUIO CI'YCTKOB, I'JIaBHBIM
o0pa3oMm, Ha JHE KOHTCHMHEPOB, B KOTOPHIX XPAHUTCS TOIUIMBO WJIU TOILJIUBHAS
CMECh.

YToOBl yCTpaHUTh 3Ty HEOAHOPOJIHOCTH, Haubosiee yno0HO U 3P (HEKTUBHO
NPUMEHSTh MPOLECC TOMOT€HU3AIUH C MOMOIIBI0 WHHOBAIMOHHOTO YCTPOWCTBA
JMHAMUYECKON TOMOTE€HHU3AllUh, KOTOPOE BBIMOIHSAET MPOILIECC TOMOT€HU3ALUU
HENOCPEJCTBEHHO B TPYOONpOBOJE, MO KOTOPOMY IEpeMENIaeTcsl TOIUITMBO WM
TOIIJIMBHAS CMEChH.

[Ipunumass BO BHUMaHHE CHEU(GUKY HU3PAWIBCKOTO TOIUIMBHOTO PBIHKA,
KOTOPBIN UCIHOJB3YET B KAYECTBE TOIUIMBA MJISI KOTJIOB CyppOraThl CTaHIAPTHBIX
BUJIOB TOIUJIMBA, CMEIIAHHBIE, HaNpUMep, C KEPOCUHOM, BO3MOKHOCTH
TOMOT@HM3AIlMA TaKOr0 TOIUIMBA CTAaHOBUTCS BAKHOM Kak JJisgi oOecredeHus
HKOJIOTMYECKON YHCTOTHI IPOLIecca CropaHusi, Tak U JUIsl OBBIIECHUSI a0COIOTHON
3 (PEKTUBHOCTH KOTIOB M JPYIHX TEPMOJMHAMUYECKUX TPOMBIIIICHHBIX
YCTaHOBOK.

OcCHOBBIBasiCh Ha pe3yJbTaTaX MCIBITAHUN TEXHOJOTUH OINEPAaTUBHOTO
CMEILIMBAHUS U TOMOT€HU3alMM PA3JIUYHBIX TOIUIMB, 10 CBOMM CBOMCTBAM U
XUMUYECKOMY COCTaBY COIIOCTaBUMBIX C CypporatamMu CTaHAAPTHBIX TOIUIUB,
MOKHO CJieJlaTh OOIIMM BBIBOJ, 4YTO /I BCEX TAKUX TOIUIMB OIEpaTUBHAS
TOMOT€HHM3ALUsI TO3BOJISIET:

- CHM3UTHh KOHLEHTPALMIO OKCUIOB a30Ta B BBIXJIONHBIX ra3zax Ha 37-
39%

- YBeIUUUTH a0COTIOTHBIN KIILJI KOTJa 1581071 JIIPyroro
TEPMOJANHAMUYECKOT0 000PYI0BaHUS IO MEHbIIEH Mepe Ha 1%, 4TO SKBUBAJIEHTHO
CHMKEHUIO ypOBHS pacxola TomiuBa Ha 1% (Hampumep, I KOTJa
MPOU3BOUTENLHOCTHIO 10 TOHH Mapa B yac, IPU HOMUHAJIBHOM Pacxoji€ TOIUINBA
1000 nuTpoB B 4ac, - 5KOHOMUSI 3aTpaT Ha TOILIMBO B 'O/ PU TPEXCMEHHOM padoTe
cocTaBisieT - 120 TeicsIY A0JIaPOB)

- [loBbICHTh HaAEKHOCTH KOTJA WM APYroro arperata U 3HAYUTEIbHO
MOBBICHTHh HAJEKHOCTh W CTAOUIBHOCTH PAa0OTHI TEIIOBBIICISIOMUX COOPOK, a
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TaKKe COKPATUTH MPOJOJDKUTEIILHOCTh MPOCTOSA O0OpYNOBaHUS IJIsi PEMOHTA U
YPOBEHB 3aTpaT HA TEXHUYECKOE 00CTYKUBaHUE

- YMeHBIIUTh  TOTpeONIeHuEe  JOMOJHUTENBHOTO  BO3AyXa M
o0OecriedeHns1 CTaOMIBPHOCTH TIpoIlecca TOPEHUS W TEeM CaMbIM TIOJy4YHUTe
JIOTIOJIHUTENIBHYI0 9KOHOMHIO 3aTpaT Ha TOIUIMBO (9TOT (DakTop oOecreunBaeTCs
TeM (HaKTOM, YTO KOHIIEHTpAallMsi MOHOOKCHIA Yriepoja MpH TOMOTEHHU3alluU B
pexume on-line crabuinbHO coctaiset () mr).

Oco0eHHOCTH CYPpPOraTHBIX TOIUIMB, HCHOJb3yemMbix B MWM3pamie B
KayecTBe TOIVIMBA I KOTJIOB U NMPHUPABHEHHBIX K HUM NPOMbINLIEHHBIX
TEPMOAMHAMUYECKUX YCTAHOBOK

B W3paune cypporatHoe TOIUIMBO  MPOU3BOAUTCS U3  OTXOJOB
HedTenepepadaThIBAIOIIMX 3aBOJIOB, M3 PAa3JIMYHBIX CMECed OHOJIOrHYecKoro
TOIUIMBA, U ISl y10OCTBAa B KOHIIE MPOU3BOJCTBEHHOTO MPOIIECCca €ro CMEIIUBAOT
CO CTaHJAPTHBIM TOTLJIUBOM, B OOJIBIITMHCTBE CIIY4aeB ¢ KEPOCHHOM.

Takoe TormHMBO TpeOyeT TOMOTEHHU3AMU C IENbI0 MOdy4YeHus Oosee
OJTHOPOJHOM CTPYKTYPHI H, 32 CUET ITOr0, 00Jiee CTAOMIBHOTO U YUCTOTO Mpoliecca
CropaHusi, 4To, B CBOIO O4Y€pe]b, MOMOraeT MOBLICUTh 3(PHEKTUBHOCTH 3TOTO
000pyAOBaHMS U CHU3UTD 3aTPaThl HA SKCILTyaTaIMIO U 3aTPaThl HAa TOTIKBO.

IIpouecc AMHAMUYECKONA TOMOTeHU3A U

B navasie kpaTko o mpenjaraeMoi TEXHOJIOTHH, OCOOCHHOCTSX U HOBHU3HE
ATOM TEXHOJIOTUH:

YCTpoMCTBO IS JUHAMUYECKOM TOMOTE€HHU3AMUA KUJKAX TOIUIMB U
TOIUIMBHBIX CMECEN JOJDKHO COCTOSITh U3 CEKUMU TMAPOJIMHAMHUYECKOIO0 Pas3roHa,
Ka4eHuss M COOCHOW BTOPOW TUAPOJAMHAMUYECKOW CEKIUMU CO BCTPOEHHBIM
TeHepaTOpOM BUXPEH, KOTOPBIN MpeoOpa3zyeTcss B THAPOAMHAMUYECKUN YCUITUTETh
YPOBHS TypOYJIEHTHOCTH, MOJKIIOYEHHBI K BXOAY B HACOC BBICOKOTO JIaBIICHUS
JIBUTATENIs BHYTPEHHETO CrOpPaHUSs.

Bce roMoreHM3mpoBaHHOE JKMAKOE TOIUIMBO WJIM TOIUIMBHAS CMECh B
YCTPOMCTBE JJIs1 TUHAMUYECKOW TOMOT€HU3AlUU KUAKOrO TOIUIMBA M TOIUIMBHBIX
cMeceil paszenseTcss Ha JBa MOToKa, nepBbiii (60% oT 001Iero moroka) Moj
nasiaeHuem 3 Oap (45 ¢GyHTOB Ha KBaJApATHBIM AOHWM) TOCTYIAET B Pa3TOHHYIO
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TUIPOJMHAMUYECKYIO  CEKIHMI0  (YCKOPEHHE  OCYILECTBIETCS  CUCTEMaMU
YCTPOMCTB, THULIMUPYIOLIUX (POPMUPOBAHNE KOAKCUANBHBIX 3 PexToB-bepHynn),
Bropoit (40% ot oOmero pacxonma) mona pgaBieHuem 3 Oap (45 ¢dyHTOB Ha
KBaJpaTHBIM  JIOMM) TMOCTyMmaeT B  KOAKCHAJIbHYIO  TEPBYIO, BTOPYIO
TUIPOIMHAMHUYECKYIO CEKIHUIO;

B ycrpolictBe IpPOUCXOAUT IMHAMHYECKUM IPOLIECC IIOCIEAOBATEIBLHON
rOMOI'€HU3aLM1 MOTOKA KHUJIKOT'O TOIUIMBA WJIM TOIJIMBHOM CMECH, Ha IEPBOM FTare
rOMOT€HHM3alks MO YPOBHIO TYpOYJIEHTHOCTH B TpPyOOIpOBOJie (3TOT MpoIlecc
OTCYTCTBYET HU B OJJHOM M3 U3BECTHBIX YCTPONCTB U TEXHOJOTHUI TOMOT€HHU3AI1H,
3TO OJMH U3 OCHOBHBIX JJEMEHThl HOBHU3HBI TEXHOJOTHH, JIOKYMEHTHI
UHTEJJIEKTYalbHOM COOCTBEHHOCTHM KOMIMAaHUM - pa3padoTyuka M Biajeliblia
TEXHOJIOTUN);

[locne »TOro TOMOTEHU3WPOBAHHBIM MMOTOK >KUIKOIO TOIUIMBA WM
TOIUIMBHOM CMeCH TMpeoOpa3yeTcsi B THAPOJAMHAMHYECKYID BHUXPEBYIO TpPyOy
(6nmarogapsi BCTpOGHHOMY T'€HEPATOPY BUXPEW) U HAMPABISAETCS B HACOC BBICOKOTO
JaBJICHUsI ABUTATENs BHYTpeHHero cropanus (nasinenue ot 2000 mo 3000 6ap, nmu
29000-43500 ¢yHTOB Ha KBaApaTHBIM MIOWM), TA€ BTOpas CTyNEHb B IOTOKE
IPOUCXOJUT AMHAMHUYECKAsi TOMOT€HM3AIMs, B pe3yJIbTaTe KOTOPOM pa3Mep 4acTull
B TOMOT'€HU3WPOBAHHOM MOTOKE YMEHBIIAETCS A0 YaCTHI] pa3MEPOM MEHEE OJHOTO
MUKpPOHa, T.e. IO KIIOYEBBIM I[apaMeTpaM TI0TOKa OH TmpeoOpaszyercss B
TOMOT€HU3UPOBAHHYIO )KHJIKOCTh, SKBUBAJIECHTHYIO TI0O CBOMCTBAM HAHOAMYIIHCHUU;

[Ipouiecc romoreHu3anuu MPOUCXOIUT B TEUCHHUE TIeprUoa BpeMeHu MeHee |
CeKyHJbl W HE HapyllaeT HHUKAKUX eCTECTBEHHBIX COOTHOIIEHUW B
TOMOT€HU3UPOBAHHOM >KUJIKOM TOTUIMBE WJIA TOTUIMBHOU CMECH.

[Iporiecc roMoreHn3anuy NPOUCXOIUT MPHU CTAOUIBHON TeMIlepaTrype WM,
IIPU OIPEAEIIEHHBIX COOTHOLIEHUX, KOrla TEMIIEpaTypa roproyei XUIAKOCTH WU
TOIJIMBHOM CMECHU CHHMKAETCH.

Becp nponecc AMHAMUYECKOM TOMOT€HU3aLUH IPOUCXOIUT 34 CUET CO3/1aHMUS
0COOBIX TYpOYJIEHTHBIX THAPOJNHAMUYECCKUX YCIOBHM B TIOTOKE KUKOTO TOTUIUBA
WIN TOIUIMBHOM CMECH, HE Hapyllas XHMHYECKOro M (PM3MYECKOr0 PABHOBECHS
MEXIYy BCEMH €r0 KOMIIOHEHTaMH.

[lonoxurtenbHble  pa3nuuus  MEXAY  JUHAMUYECKUM  MPOLECCOM

roMOIr¢Hmn3anuy 1 CymCCTBYOINM
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- CYLIECTBYIOIIAsl TEXHOJIOTHUS HE MMEEeT CTaJud JUHAMUYECKOH
FOMOT€HU3alUd C TOYKH 3PEHHS] YpPOBHS TYpOYJIEHTHOCTH M O3HA4aeT, 4YTO
CYLIECTBYIOLIasi TEXHOJOrUsl HE JONYyCKaeT Mpollecca TOMOTE€HU3AlUH B
TOIUTMBOIIPOBO/IE JBUTATEISI BHYTPEHHETO CrOPaHus;

- BTOpas CTaaus Mpoliecca rOMOTE€HU3AMK MPOXOAMUT MO JIaBJIECHUEM, MO
MEHbLIEH Mepe B JBa pa3a MPEBBIIIAIONUM HEOOXOIUMOE JJ1si TOMOTE€HU3AIMH Ha
YPOBHE HAaHOYACTHIL;

- pa3Mepsl yactull (ra00yi1) B TOMOT€HU3UPOBAHHOM JKUJKOM TOTUIMBE WJIU
TOIUIMBHOM CMECH, TOMOTE€HHU3MPOBAHHON IO MpeajaraeMoil TEXHOJOTMH, BCE
0JIMHaKoBbI B nipesenax 70-120 HaHOMETPOB M HE UMEIOT TEHICHIIMH K CIIUIAHUIO -
B CYILIECTBYIOLIEH TEXHOJOTUMU paCIpeesieHHe IO pa3MepaM BapbUpYyeTCs OT
HaUMEHBIIETO A0 Haubobliero - 6onee yem B 10 pasz, - ot 02 10 2 MUKPOH;

- BCE MPOIECChl AMHAMUYECKOM TOMOTE€HU3AIMH MOTYT OCYIIECTBIISITHCS B
TOIUTMBOIIPOBO/JIE JIBUTATENIsI BHYTPEHHErO0 CTOpaHHs, HalmpuMep, OT TOIUIMBHOIO
HAcoca K HacoCy BBICOKOTO JIaBJICHUSI U HE TPeOYIOT CHelHaIbHBIX MOAU(PUKAIINMA
KOHCTPYKIIUH JIBUTaTelIs;

- B  IIpouecce  JMHAMUYECKOW  TOMOrEHH3aluu  TeMIeparypa
TOMOT€HU3UPOBAHHOT'O KMJIKOTO TOIIJIMBA WJIN TOIUIMBHOW CMECH HE MOBBIIIACTCS;

- B yCTpoHcTBE s JIUHAMUYECKOH TOMOIEHHM3alMd BO3MOKHO
OJTHOBPEMEHHOE /100aBJIeHHE TOMOI€HHOI'O >KHUIKOTO TOIUIMBA WM TOIUIMBHOM
CMECH K TOMOI€HU3UPOBAaHHOMY KUAKOMY TOIUIMBY WJIM TOIUIMBHOW cMecH (WM
BOJI€, WJIK METaHOJY, WX 3TaHOIY);

- YCTpPOWCTBO AJii JMHAMUYECKOW TOMOICHHM3alMM UMEET MHHUMAaJIbHbIE
rabapuTHble pa3Mepbl W Ooee yAOOHO B DJKCIUTyaTallud, Ye€M HW3BECTHHIE
YCTpPOMCTBA, UMEET ONTUMAJIbHBIE YCIOBUS I YCTAHOBKU U OOCITY )KHBaHMS,

- YcTpoiicTBO Ui JUHAMHYECKONM TOMOT€HM3AallMM KHUJAKUX TOIUITUB H
TOIJIMBHBIX CMECEH 3HAYMTENBHO JICUIEBNIE CYIIECTBYIOIIETO 00OpPYI0BaHUS TOTO
’Ke Ha3HAuUCHUS;

- Ha YCTPOMCTBE IJIsl TUHAMHYECKONH TOMOTCHH3AIMH KUAKOTO TOIUIUBA U
TOIJIMBHBIX CMECEl BO3MOYKHO BBITIOJIHEHHE TEXHOJOTMYECKON TOMOTEHHU3aluu
nepes BBOJOM IIOTOKAa TOIUIMBA HJIM TOIUIMBHOM CMECH B TEXHOJIOIMYECKOE
o0opy10BaHUE JIJIsl MPOU3BOICTBA JPYTUX YIIIEBOJOPOIHBIX IPOAYKTOB;
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OpuruHajbHOE YCTPOMCTBO ISl AMHAMHYECKON rOMOreHu3aluu

Pa3paboTaHo, M3roTOBIEHO M HEOJAHOKPATHO HCIBITAHO YCTPOMCTBO IS
JTMHAMUWYECKON TOMOT€HU3AlUN )KUIKUX TOIUIMB U TOIJIUBHBIX CMECEH.

YCTpONCTBO 4YpE3BBIYAaHHO KOMIIAKTHO, HMMEET pa3Mephl, I03BOJIAIOLIME
BCTpauMBaTh €r0 MPAKTUYECKH B JIIOOON JIBUTATENIb BHYTPEHHETO CrOpaHus, Kak
CTallMOHAPHOTO THMa (HampuMep, CYJIOBbIE JABUTATENM), TaK W B JBUTATENH,
YCTAaHOBJICHHbIE Ha TPAHCIOPTHBIX CpEJACTBaX (HANpUMeEp, aBTOMOOWIU BCEX
THUIIOB).

VYcrpoiicTBO He TpedyeT KakuxX-JIMOO JOMOJHUTEIbHBIX 3JEMEHTOB WM
KOMIUTEKTYIOIIUX JJIsI pabOThl U MOXKET OBbITh NPAKTUYECKH YCTAaHOBJIEHO Ha
TOIUIMBONIPOBOJIE JBUraTelisi BHYTPEHHETO CTOpPaHUs, MOCJ€E TOIIMBHOIO HAcOCa U
nepea HaCOCOM BBICOKOTO JaBJICHHUS IBUTATEIIs

Bce BXOoaHble U BBIXOJHBIE COCIUHUTENIBHBIE JJIEMEHTHI YCTPOWCTBA
yHUUIUPOBaHBI, [l yCTaHOBKM YCTpPOWCTBA Ha JBHUTATeNIb BHYTPEHHETO
CropaHusi He TpeOyeTCs CTeIMaIbHOM IMOTOTOBKH, HHCTPYMEHTOB U 000PY/I0BaHUS

VYCcTpoicTBO HE UMEET JBIKYIIMXCA YacTei, OHO MOXKET ObITh MU3TOTOBJICHO
B JII000M HE0OX0UMOM MaciTabHOM K03 uIueHTe;

YCTpoiCTBO MOXKET OBITh M3TOTOBJICEHO Ha CEPUMHOM IPOHM3BOJICTBEHHOM
000pyAOBaHUM C HU(PPOBBIM MPOrPAMMHBIM YIPABICHUEM, JUIsI U3TOTOBJICHUS U
cOOpKH, a TaKKe KOHTPOJSi KayecTBa YCTPOMCTBA HE TPEeOYIOTCS ClelualbHbIe

TCXHOJIOTUH, MAaTCPHUAJIbl U UHCTPYMCHTEI.

TepMmoanHaMHUYeCKUH 3¢ dexr oT HUCIOJIb30BAHMSA
rOMOT€HM3MPOBAHHOI0 TOIUIMBA (MOJYYeHHBI ¢ MOMOUIBI YCTPOCTBA I/
AMHAMHY€CKOM rOMOTreHU3AIUH)

[Tocne romoreHu3anuu TOILUIMBO CTOPAET PaBHOMEPHO, IO CBOEMY O00BEMY,
MOCJIe BIPHICKA OTCYTCTBYIOT JIOKAJIbHBIE 30HBI C OoJjiee KPYMHBIMU (DpaKkmusMu
JIUCTIEPCHOCTH

brnaronapst aTomy npouecc cropanus npoxoauT Ha 35-40% ObicTpee U B TOH
KE TIpOmopuuH yckopsieTcss d(QpeKTHBHOE BbBIJCICHHE Temia (pe3ylbTaThl
MOATBEPKICHBI Oosiee yeM 60 IUKIaMU WCTBITAHWM Ha COBPEMEHHOM CEPUIHOM
JU3ETFHOM JIBUTATesIe pabounM 00beMoM 2,5 uTpa).
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TexHomorusi roMOreHU3aIMH OJUHAKOBO XOPOIIO padOTaeT KaK B IBUTATEIAX
CO CTaHJAPTHBIM 000PYIOBaHUEM, TAK U B IBUTATEISIX C CHCTEMaMU PEIUPKYIISIIHH
0TpabOTaBILIKX T'a30B.

B cinydyae HECaHKIIMOHMPOBAHHOTO TOMAJaHUS BOJBI B TOIUIMBHBIA Oak
IMHAMHYECKass TOMOTCHHM3AIUs 32 HECKOJbKO MWJLTUCEKYHJI N0 MOCTYIUICHUS
TOIJIMBA B HACOC BBICOKOTO JAaBJICHUs 00ECIEYNBACT JMHAMUYECKOE 00pa30BaHUE
MHUKPOSMYIIBCUN U TIOJHOCTBIO YCTpAHSET JII000O€ BpEAHOE BO3ICHCTBHE BOJBI,
CoJepiKalieiics B TOIUIMBHOM OMYNbCHUH, Ha JBUTATelh W TPOIECC €ro
sKkcrutyaTanuu; (Pe3ynpraTel moaTBep)AeHbI Ooee yeMm 60 UKIaMU UCTIBITAHUHN Ha
COBPEMEHHOM CEPUIHOM JIU3€JIbHOM JIBUTATENe pabouuM 00beMoM 2,5 IuTpa).

Muxkposmynbeusi, coxpaHsis A((EKTHBHYIHO  MOIIHOCTh  JIBUTATEls,
3HAYUTEIFHO CHW)KAeT KOHIICHTPAIIMIO Ca)KM B BBIXJIONHBIX Ta3axX (CHWKEHHUE Ha
97%) ¥ KOHUEHTpAIMIO OKCUIOB aszotra (CHmwkeHue Ha 12%), cokpaiaet
MPOIOJKUTEIBHOCTh TIOJTHOTO IIMKJIA CTOPAaHUsl U YCKOPSET MPOIIECC OTBOJA TeTlia
(pe3ynbTaThl MOATBEPKACHBI HA Ooiee yeM 60 MOTHBIX 00PATUMBIX UCTIBITATEIBHBIX
[IUKJIaX Ha COBPEMEHHOM KOMMEPUYECKOM JU3EIbHOM JIBUraTese pabouuM 00beMoM
2,5 nuTpa).

JKojornyeckuii 3PPexkT 0T HCNOJAb30BAHMS TOMOTIE€HU3MPOBAHHOIO
TOIJIMBA

[IpumeneHne ycTpoWCTBA UISI JAUHAMHUYECKOW TOMOTECHU3ALMU KUIKOTO
TOIUIMBAa B TOIUIMBHOM CHUCTEME JBUTaTeled BHYTPEHHErO0 CropaHusl IMO3BOJISET
3HAQYNUTEIILPHO CHHU3UTh TOKCHYHOCTHb BBIXJIOIIHBIX Ta30B M MOJXET I103BOJIUTH
JOOUTHCS COOTBETCTBHS TPEOOBAHUAM JKOJIOTHYECKUX CTaHAApPTOB Ha paHee
BBINYIIEHHBIX TPAHCIIOPTHBIX CPEACTBAX, B TOM YHCJIE JUIMTEIbHO HAXOAAIIMNXCS B
AKCIUTyaTaluHu.

IIpomecc MOCJIEeJ0BATCIILHOMN TUHAMHAYECKOU rOMOT'eHHU3aluHU B
COBPEMEHHOM JIM3EJILHOM JBHUTATEIIE.

YCTpoMCTBO IjIs TUHAMUYECKOM TOMOTC€HHU3alMU TOIUIMBA W TOIUIMBHOM
CMECH B COBPEMEHHOM  JW3EJIbHOM  JIBUTAaTE€J€  YCTAHABIMBACTCS  Ha
TOILTUBOIIPOBOJE MOCJIE TOIIMBHOTO HACOCA M MIEPE] HACOCOM BBICOKOTO JIABJICHUS

[ToTok TorIMBa MOCJIE TOIIMBHOIO HACOCA pa3AeisieTCs Ha JIBa TOTOKA, OJUH

W3 KOTOPBIX HUMEEeT pacxoid, paBHbii 60% oT oOmero pacxoga TOIUIMBA, U
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HaIpaBJsIETCS K IEHTPAIBHOMY OCEBOMY BXOJIY B YCTPOWCTBO JUHAMUYECKOUN
rOMOTE€HM3AllMU TOIUIUBAa, a BTOpPOM MOTOK, paBHbld 40% oT oOmiero pacxojia
TOIUTMBA, BBOJUTCS B MHTETPAIBHOE YCTPONCTBO BBOJA, COCTOSIIEE M3 UYETHIPEX
paauaIbHBIX KaHAJIOB.

[Tocne romoreHu3anuu TOILUIMBO CTOPAeT PaBHOMEPHO, IO CBOEMY 00bEMY,
MIOCJIC BIPHICKA OTCYTCTBYIOT JIOKAJIbHBIC 30HBI C 0OoJiee KPYIMHBIMU (DpaKmusiMu
JTUCTIEPCHOCTH.

brnaronapst aTomy nporniecc cropanus mpoxoauT Ha 35-40% OwicTpee u B TOH
XKe mponopuuu yckopsiercss 3¢h@exkTuBHOE BbIJETICHUE Temia (pe3yJbTaThl
NOJITBEP K ICHBI Oosiee yeM 60 IUKIaMU MCTBITAHUH Ha COBPEMEHHOM CEPUHHOM
JTM3EJIbHOM JIBUTaTelie pabounM 00beMOM 2,5 TUTpa).

TexHomoTHs rOMOT€HU3AIMH OJJMHAKOBO XOPOIIIO pab0TaeT KaK B IBUTATEIISAX
CO CTaHAAPTHBIM 000PY/TIOBAHUEM, TaK M B JIBUTATEIISAX C CUCTEMaMH PEIUPKYJISIIHH
0TpabOTaBIINUX T'a30B.

IIpouecc mociienoBaTeJbHOM JUHAMHUYECKON TOMOIrEeHU3allMM B
COBpPeMEHHOM 0€H3MHOBOM JIBUTaTee

YCTpouCTBO Il TUHAMUYECKOW TOMOTC€HW3AalMU TOIUIMBA W TOIUIMBHOU
CMECH B COBPEMEHHOM OCH3MHOBOM JIBHTATeJIe yCTaHABIMBAeTCAd Ha
TOILJIMBOMPOBO/IE MOCJIE TOIIMBHOTO HAcOCa U Mepe HAaCOCOM BBICOKOTO J1aBJICHHUS.

IToTok TorIMBa MOCJIE TOTUIMBHOTO HACOCA Pa3/eisieTCs Ha JIBa MOTOKA, OJMH
U3 KOTOpPBIX HMMEET pacxoj, paBHbii 60% oT oOmero pacxoma TOIUIMBA, U
HaIpaBJISETCSl K IEHTPAJbHOMY OCEBOMY BXOJY B YCTPONCTBO JUHAMUYECKOM
rOMOT€HHU3allud TOIUIMBA, a BTOPOM MOTOK, paBHBIM 40% oT oOmero pacxosna
TOIJITMBA, BBOJIMTCS B MHTETPAJIbHOE YCTPOMCTBO BBOJA, COCTOSAIIEE U3 YETHIPEX
paalaIbHBIX KAaHAJIOB.

TexHOoIOoTHS rOMOTCHU3AIMHN OJUHAKOBO XOPOIIO paboTaeT Kak B IBUTATEIISAX
CO CTaHJapPTHBIM 00OPYI0BAHUEM, TAK U B IBUTATENISAX C CHCTEMAMU PEIUPKYJIALUN

0TpabOTaBIINX T'a30B.
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IIpumeHeHue mpouecca JUHAMUYECKOH TOMOTeHM3allUU B JBUIaTessiX
BHYTPEHHETr0 CrOpPaHUs, UCIOJb3YIOIIUX B KaUeCcTBE TOIJIMBA CMeCh 3TaHOJIa
U OeH3MHA

DTaHOJ, JaXXe BBICOKOKAYECTBEHHBIN, COJIEPKUT HEKOTOPOE KOJIMYECTBO
BOJIbI.

[lepen cmemmBanueM (Hampumep) ¢ OEH3MHOM 3TAHOJ SBIISIETCS JTOBOJBHO
CTAOMJIBHBIM BEIIECTBOM, M U3 HETO HE IPOUCXOAUT pa3eiCHUs BOJbI U CIIUPTA.

Cwmech 3TaHoNIa ¢ OEH3MHOM HE SIBJISIETCSI TIOJIHOCTBIO CTAOWJIBHOM, U TIPU
OTIPEICNICHHBIX 00CTOSATEILCTBAX (HATPUMED, IIPU HU3KUX TEMIIEpaTypax) U3 CMeCU
OeH3MHa U ATaHOJa OTJEISIETCS BOJA.

B cnywae, ecium B cucCTeMy JBHUraTeisi BBEICHO YCTPOWCTBO ISt
JTUHAMHYECKON TOMOT€HHU3AIlMU, BOJA IIPU OMPEJCISHHBIX O0CTOSATEIbCTBAX,
OTJICJICHHAS B TOIUTMBHOM OaKe JABUTATENS OT OCHOBHOM yTiI€BOJOPOIHOMN hpaKiuu
TOTUTMBHON CMECH B YCTPOMCTBE, TUHAMHYECKUA CMEIIUBACTCS C YTIEBOIOPOHBIMU
dbpakuusaMu, peBpaiias MmoJy4eHHYI CMeCh B MUKPO- UM HAaHO AMYJIBCHSL.

Cropanue SMyJIbCHMM TPOUCXOJIUT, KaK TMpaBUjIo, B CTaOMIBHOM
TEPMOJUHAMUYECKOM PEKUME, 0€3 JEeTOHAIMU U C HU3KUM COJIEP)KAHHEM CaXU U

OKCHIOB a30Ta B BBIXJIOIIHBIX I'a3ax.

IIpumeHeHHne mpouecca JUHAMHMYECKOH TOMOTeHM3aluM B JIBHraTeJsX
BHYTPEHHEIr0 CrOpaHusl, HCMOJb3YIOIIMX B Ka4YeCcTBe TOMJIMBA CMeCh MeTaHOJIa
U OeH3MHA

Mertanoi, faxke 0OBIYHOTO KauyeCcTBa, MPAKTUYECKU HE COJIEPIKUT BOJIBI;

o cmemmuBanus (Hampumep) ¢ OCH3MHOM METaHOJ SIBISETCS JOBOJBHO
CTAOMJIBHBIM BEILIECTBOM M MOCJIE CMEIIMBAHUS C HUM NMPAKTUYECKU HE OTIEISAETCS
oT OeH3HUHA.

Cmech meTaHolla U OCH3WHA HE SBISIETCS TMOJHOCTHIO CTAOMIBHOM M TIPH
OMpENICNICHHBIX OOCTOSATENbCTBAX (HANPUMEDP, MPU HUBKUX TEeMIepaTypax) UMEET
TEHJICHIINIO0 00pa30BbIBATH CTYCTKH.

Cropanue roMOT€HU3UPOBAHHOTO TOIUIMBA MPOUCXOAUT, KaK MpPaBUIO, B
CTaOWJIFHOM TEPMOJIMHAMHYECKOM peXuMe, O3 JeTOHAMH W C HU3KAM
COJIEp’)KaHHEM CaXKU U OKCUJIOB a30Ta B BHIXJIOMHBIX ra3ax.
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IlpumeneHue mnponecca JUHAMUYECKOH TOMOreHM3alUuM MPH MoAa4de
TOIUINBA B TOPEJKH KOTJIOB, TYPOMH H JPYrUX TepMOJHMHAMHUYECKHUX
YCTPOHCTB

[TockonbKy B 3THX TEPMOJAMHAMUYECKHX CHUCTEMaxX B KaueCTBE TOIUIMBA
UCIIOJIb3yeTCsl 00Jiee TAKEN0e TU3ENIbHOE TOIUIMBO M Pa3IMYHbIE BUIBI Ma3yTa, B
TaKUX BUJIaX TOIJIMBA 00pa30oBaHUE KOMKOB U3 0oJjiee TsHKeNbIX (PpakIuii ¢ BHICOKOU
BSI3KOCTBIO MMPOUCXOIUT 00JI€€ UHTEHCUBHO.

B cnyuae, ecniu B kaMmepy mojiauu TOTUIMBA U CTOPAHUS BBEJIEHO YCTPOUCTBO
JUIT  TUHAMUYECKOW  TOMOTEHHU3alluu,  CTYCTKH, TIPH  ONpPEACICHHBIX
oOcTosTeNbcTBaX 00pa3yromuecs B TOIUIMBHBIX 0akax M COCTOSIIHUE U3 OCHOBHOM
yIIEBOJOPOJHON (Ppakiud TOIJIMBHOM CMECH B YCTPOWCTBE, JIWHAMHYECKU
CMEIIIUBAIOTCS ¢ OCTATBHBIMU YTIIEBOJOPOIHBIMU (PPAKIIUSAMU, TIpEBpAIIas CryCTKU
CMECH B MUKPO- I HAHOYACTHIIBI.

Cropanue roMOT€HHU3UPOBAHHOTO TOIUIMBA IMPOUCXOIUT, KaK TMPaBUIIO, B
CTaOMJIBHOM TEPMOJIMHAMHYECKOM pEeXHUMe, 0e3 JCTOHAIMU W C HHU3KUM
coJiepKaHHEeM CakKM U OKCHUJIOB a30Ta B BBIXJIOMHBIX ra3ax

B HekoTophIX cliydasix W TPH OMNPEIETICHHBIX YCJIOBHUSX 3HAYUTEIIbHAS
HSKOHOMMSI TOTLJIMBA.

IToreHnMan NMpUMeHEHHUs1 MpoIecCca JUHAMHYECKOH IOMOTreHU3auuu B
CYIOBBIX JIBUTATEJISIX U IU3eJIb-TeHepaTopax

[TockonbKy B 3THX TEPMOAMHAMHUYECKHUX CHUCTEMax B KadyecTBE TOILIMBA
UCIIONIb3YETCs 00Jee TAKEI0€ NU3EbHOE TOTUIMBO U Pa3InUHbIE BUJbI Ma3yTa, TO B
TaKUX BUJIaX TOIIMBA 00Opa30BaHUE CT'YCTKOB IMPOUCXOIUT 00JIiee HHTEHCHUBHO.

Ecnu ycTpoMCTBO 118 IMHAMUYECKOW TOMOTEHHU3AIMA BBOJUTCS B CUCTEMY
CYJOBOTO JIBUTATEJIsl WM JU3EIb-TEHEpPATOpa, CrYCTKH, MPH ONPEICIICHHBIX
o0cTosATeNbCcTBAX 00pa3yIOIIMECs B TOIUIMBHBIX OakaX M COCTOSIIINE M3 OCHOBHOM
YIJIEBOJOPOJAHOM (pakiMu TOIJIMBHOM CMECH B YCTPOWCTBE, JAWHAMHUYECKHU
CMEIIIMBAIOTCA C OCTaBIIMMHCS YIJIEBOJOPOJIHBIMU (paKkIiusIMHU, IpeBparas
CTYCTKH CMECH B MUKPO- WJIA HAHO YACTHUIIBI.

Cropanue rOMOT€HHU3WPOBAHHOTO TOIUJIMBA MPOUCXOJUT, KaK MPaBWIO, B
CTaOWJIBHOM TEPMOJMHAMHYECKOM pEXKHUMe, 0e3 JeTOHAIluM U C HHU3KUM

COACPIKAHNECM CaXHU KU OKCH 0B a30Ta B BbIXJIOIIHBIX I'a3aXx.
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IMoTeHuunas nmpuMeHeHUsl MpoLecca JUNHAMHYECKOH IOMOreHu3anuu B
JABUTATEJbHBIX YCTAHOBKAX CAMOJIETOB

B cBmM ¢ HegaBHUMHU  COOOMIEHUSMH 00  AKCIEPUMEHTATHHOM
WCTIONB30BAaHUM OHOTOIUIMBA WM TOIUTMBHBIX CMECEW i aBUAIMOHHBIX
JABUTATENEe W 3Hasi, YTO TOIUIMBHBIE CMECH, COJAEpXKallie KOMIIOHEHTHI
OouororuiBa, oO0OJaAalOT CBOMCTBOM OOpa30OBaHMSI CrYCTKOB, JMHAMHYECKas
TOMOTEHHU3allMsl TaKOTO TOIUIMBA Tepe]] BIPHICKOM B Kamepy CrOpaHUs MOMKET
3HAYUTEIHHO TOBBICUTH HAJICKHOCTh TAKHX JBUTATENCH U MOXKET OTKPBITH CITOCO0

IMPUMCHCHUS TOIINIMBHBIX KOMHOBI/II_II/Iﬁ B aBHAIIMOHHBIX ABUT'AaTCIIAX.

Pucynok. Moaenp ycTpOMCTB A1 TOMOT€HU3ALNU
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PucyHok. D1eMeHT yCTPOMCTB /1J11 TOMOTE€HU3AINH

Pucynok. Mogeins 351eMeHTa yCTpOUCTBA 11 TOMOT€HU3AIUU
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CIIUCOK UCHOJIb30BAHHOM JINTEPATYPHI,
IMATEHTHOMH U JIMIIEH3MOHHONU NTH®OPMAILINU

United States Patent 8,715,378
May 6, 2014

Fluid composite, device for producing thereof and system of use

Abstract

The current disclosure relates to a new fluid composite, a device for producing the
fluid composite, and a method of production therewith, and more specifically a fluid
composite made of a fuel and its oxidant for burning as part of different systems such
as fuel burners, where the fluid composite after a stage of intense molecular between a
controlled flow of a liquid such as fuel and a faster flow of compressed highly
directional gas such as air results in the creation of a three dimensional matrix of
small hallow spheres each made of a layer of fuel around a volume of pressurized gas.
In an alternate embodiment, external conditions such as inline pressure warps the
spherical cells into a network of oblong shape cells where pressurized air is used as
part of the combustion process. In yet another embodiment, additional gas such as air
is added via a second inlet to increase the proportion of oxidant to carburant as part of
the mixture.

United States Patent 8,746,965
June 10, 2014

Method of dynamic mixing of fluids

Abstract

Methods are provided for achieving dynamic mixing of two or more fluid streams
using a mixing device. The methods include providing at least two integrated
concentric contours that are configured to simultaneously direct fluid flow and
transform the kinetic energy level of the first and second fluid streams, and directing
fluid flow through the at least two integrated concentric contours such that, in two
adjacent contours, the first and second fluid streams are input in opposite directions.
As a result, the physical effects acting on each stream of each contour are combined,
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increasing the kinetic energy of the mix and transforming the mix from a first kinetic
energy level to a second kinetic energy level, where the second kinetic energy level is
greater than the first kinetic energy level.

United States Patent 8,844,495
September 30, 2014

Engine with integrated mixing technology

Abstract

The present disclosure generally relates to an engine with an integrated mixing of
fluids device and associated technology for improvement of the efficiency of the
engine, and more specifically to an engine equipped with a fuel mixing device for
improvement of the overall properties by inline oxygenation of the liquid, a change in
property of the liquid such as cooling form improved combustion, or the use of re-
circulation of exhaust from the engine to further improve engine efficiency and reduce
unwanted emissions.

United States Patent 8,871,090
October 28, 2014

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.
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United States Patent 9,144,774
September 29, 2015

Fluid mixer with internal vortex

Abstract

The present disclosure generally relates to a fluid mixer, a system for mixing fluids
utilizing the fluid mixer, and a method of mixing fluids using the fluid mixer or the
system for mixing fluids, and more specifically, to a compact static mixing device
with no moving parts and capable of mixing any fluid, such as air, nitrogen gas, water,
oil, polluted water, and the like. A first pressurized, incoming fluid is accelerated
locally by a section reduction, is split into streams, and then is released into a second
fluid found in a closed volume or an open volume after a period of stabilization. The
directed and controlled first fluid slides along an insert up to directional and angled
fins at a vortex creator where suction forces from a self-initiating vortex in an internal
cavity draws in at least part of the first fluid to fuel the vortex. The compactness and
simplicity of the fluid mixer with internal vortex can be used alone within a closed
volume in a conduit, in a sprayer, or within a fixed geometry to direct the mixing
vortex to specific dimensions. One or more fluid mixers can also be used in an open
volume such as a reservoir, a tank, a pool, or any other fluid body to conduct mixing.
The technology alone, as part of a multimixer system, or as a method of mixing using
the fluid mixer with internal vortex is contemplated to be used in any field where
mixing occurs.

United States Patent 9,310,076
April 12, 2016

Emulsion, apparatus, system and method for dynamic preparation

Abstract

The invention relates to a fluid composite, a device for producing the fluid composite,
and a system for producing an aerated fluid composite therewith, and more
specifically a fluid composite made of a fuel and its oxidant for burning as part of
different systems such as fuel burners or combustion chambers and the like. The
invention also relates to an emulsion, an apparatus for producing an emulsion, a
system for producing an emulsion with the apparatus for producing the emulsion, a
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method for producing a dynamic preparation with the emulsion, and more specifically
to a new type of a stable liquid/liquid emulsion in the field of colloidal chemistry,
such as a water/fuel or fuel/fuel emulsion for all spheres of industry.

United States Patent 9,399,200
July 26, 2016

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 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.

United States Patent 9,400,107
July 26, 2016

Fluid composite, device for producing thereof and system of use

Abstract

The current disclosure relates to a new fluid composite, a device for producing the
fluid composite, and a method of production therewith, and more specifically a fluid
composite made of a fuel and its oxidant for burning as part of different systems such
as fuel burners, where the fluid composite after a stage of intense molecular between a
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controlled flow of a liquid such as fuel and a faster flow of compressed highly
directional gas such as air results in the creation of a three dimensional matrix of
small hallow spheres each made of a layer of fuel around a volume of pressurized gas.
In an alternate embodiment, external conditions such as inline pressure warps the
spherical cells into a network of oblong shape cells where pressurized air is used as
part of the combustion process. In yet another embodiment, additional gas such as air
is added via a second inlet to increase the proportion of oxidant to carburant as part of
the mixture.
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IIpunoxkenue 1. Experimental and experienced feasibility study testing of fuel
mixing and activation, two step system for dynamic creation of diesel fuel
(water emulsion with required rate 50% of diesel fuel -50% of water)

Integrated Technology of dynamic preparation of fuel emulsion, one of the
components of which is diesel fuel number 2 and — second component is tap water
and subsequent dynamic homogenizing said emulsion prior to injection into the
combustion chamber

For the implementation of the technology used Fuel mixing and activation device
(FAD), for the first phase - the dynamic preparation fuel emulsion of diesel fuel
number 2 and tap water, - FAD-25 (working diameter 25 mm, nominal
productivity 7.5 GPH, fuel pressure 45 psi)

For the first phase uses two basic technologies, - Integrated technology of
emulsions components dynamic mixing and homogenization of turbulence level
(first step of emulsion preparation) and Integrated technology of emulsions
dynamic homogenization and stabilization with high pressure treatment (second
step of emulsion preparation)

For the second phase, - homogenizing the emulsion before injection into the
combustion chamber used, - FAD-20 (working diameter 20 mm, nominal
productivity 2.5 GPH, fuel pressure 45 psi)

In the second phase, design and technological capabilities of the device for
dynamic mixing and activation (homogenization) of fuel emulsions allow the use
of multiple versions of the technology:

Integrated technology of emulsions pre-injection homogenization

Integrated technology of emulsions pre-injection homogenization and aeration
(creation of compressible emulsion)

Integrated technology of emulsions pre-injection homogenization and fueled gas
dissolving
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DIAGRAM 1 - emulsion preparation step
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1-fuel mixing and activation (homogenization) device, - FAD-25 (working
diameter 25 mm, nominal productivity 7.5 GPH, fuel pressure 45 psi)

2- water tank (for emulsion, with TEL technology device, for emulsion creation
can been use regular tap water)

3- diesel fuel tank (for test must been using diesel fuel # 2)

4- liquid fuel divider (40% of the total diesel fuel # 2 stream must been divide in-to
4 streams, 10% of the total flow each)

5 — high pressure pump (can been using regular standard high pressure pump of
serial diesel engine ~ 2.5 liter working volume, with working pressure — 2000 bar)

6 — main diesel fuel input (60% of the total diesel fuel flow, pressure 45 psi)

7 — integrated input of secondary diesel fuel portion (40% of the total diesel fuel
flow, 45 psi pressure)

8 — water (or water /methanol or water/ethanol solution) integrated input, - at least
2 channels)

9 — water pump

10 — fuel pump

11 — control flow-meter for diesel fuel main input

12 — water flow-meter

13 — emulsion flow-meter (entrance to the high pressure pump)

14 — fuel flow-meter (entrance of the 40% of total diesel fuel flow to the liquid fuel
divider)

15 — level sensor (diesel fuel tank)

16 — level sensor (water tank)

17 — temperature sensor (water tank)

18 — temperature sensor (diesel fuel tank)
19 — conductivity meter (water tank)

20 — pressure sensor

21 — temperature sensor
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22 —regulating valve

23 — pressure sensor

24 — emulsion output to collection tank
25 — drain output

26 — emulsion output from first step of mixing and homogenization of the
turbulence level

277 — regulating valve
28 — pressure sensor
29 — pressure sensor
30 — regulating valve
31 —regulating valve
32 — pressure sensor
33 — pressure sensor
34 — regulating valve
35 — pressure sensor
36 — regulating valve
37 — first flow stream transformation section of FAD

38 — second flow stream transformation section of FAD
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Diagram 2, version 1 - pre-injection emulsion treatment step, consist of pre-
injection homogenization and aeration; Version 2 — pre-injection emulsion
treatment step, consist of pre-injection homogenization and pre-injection
dissolving of fueled gas in diesel fuel-water emulsion
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39 — fuel tank of the boiler

40 — air compressor or fueled gas balloon
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41 — fuel activation device (FAD),- FAD-20 (working diameter 20 mm, nominal
productivity 2.5 GPH, fuel pressure 45 psi)

42 — hydrodynamic divider

43 —homogenized emulsion input to injection to the combustion chamber
(compressible emulsion, - version 1 or emulsion with dissolved fueled gas, -
version 2)

44 — aerodynamic divider (or for compressed air or for compressed fueled gas)
45 — needle valve

46 — second integrated input of emulsion (40% of total emulsion flow)
47 — aerodynamic integrated input to FAD

48 — emulsion flow-meter

49 — emulsion pump

50 — emulsion pressure sensor

51 —needle valve

52 — gas pressure sensor

53 — gas flow-meter

54 — emulsion pressure sensor on main emulsion entrance to the FAD
55 — emulsion flow-meter on the main entrance to the FAD

56 — needle valve

57 — regulating valve (hydraulic)

58 — emulsion pressure sensor (line of the second entrance of 40% of the total
emulsion flow)

59 — hydraulic flow-meter
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Diagram 3, - pre-injection emulsion homogenization set-up
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60 — emulsion entrance to FAD for homogenization

61 — homogenized emulsion output from FAD
62 — 60% of total emulsion flow output from hydrodynamic divider
63 — integrated input of 20% of secondary emulsion flow to the FAD

64 - integrated input of 20% of secondary emulsion flow to the FAD
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65 — plug

66 — plug

67 - integrated input of 20% of secondary emulsion flow to the FAD
68 — needle valves (hydraulic)

Fuel mixing and activation device (FAD)

FAD-25 (working diameter 25 mm, nominal productivity 7.5 GPH, fuel pressure
45 psi)

FAD-20 (working diameter 20 mm, nominal productivity 2.5 GPH, fuel pressure
45 psi)

Integrated technology of emulsions components dynamic mixing and
homogenization of turbulence level (first step of emulsion preparation)

Integrated technology of emulsions dynamic homogenization and stabilization with
high pressure treatment (second step of emulsion preparation)

Integrated technology of emulsions pre-injection homogenization

Integrated technology of emulsions pre-injection homogenization and aeration
(creation of compressible emulsion)

Integrated technology of emulsions pre-injection homogenization and fueled gas
dissolving
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Ipunoxkenune 2. Experimental and experienced feasibility study
testing of fuel mixing and activation, two step system for dynamic
creation of diesel fuel (water emulsion with required rate 50% of
diesel fuel -50% of water)

Integrated Technology of dynamic preparation of fuel emulsion, one of the
components of which is diesel fuel number 2 and — second component is tap water
and subsequent dynamic homogenizing said emulsion prior to injection into the
combustion chamber

For the implementation of the technology used Fuel mixing and activation device
(FAD), for the first phase - the dynamic preparation fuel emulsion of diesel fuel
number 2 and tap water, - FAD-25 (working diameter 25 mm, nominal
productivity 7.5 GPH, fuel pressure 45 psi)

For the first phase uses two basic technologies, - Integrated technology of
emulsions components dynamic mixing and homogenization of turbulence level
(first step of emulsion preparation) and Integrated technology of emulsions
dynamic homogenization and stabilization with high pressure treatment (second
step of emulsion preparation)

For the second phase, - homogenizing the emulsion before injection into the
combustion chamber used, - FAD-20 (working diameter 20 mm, nominal
productivity 2.5 GPH, fuel pressure 45 psi)

In the second phase, design and technological capabilities of the device for
dynamic mixing and activation (homogenization) of fuel emulsions allow the use
of multiple versions of the technology:

Integrated technology of emulsions pre-injection homogenization

Integrated technology of emulsions pre-injection homogenization and aeration
(creation of compressible emulsion)

Integrated technology of emulsions pre-injection homogenization and fueled gas
dissolving

42



DIAGRAM 1, - emulsion preparation step
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1-fuel mixing and activation (homogenization) device, - FAD-25 (working
diameter 25 mm, nominal productivity 7.5 GPH, fuel pressure 45 psi)

2- water tank (for emulsion, with TEL technology device, for emulsion creation
can been use regular tap water)

3- diesel fuel tank (for test must been using diesel fuel # 2)

4- liquid fuel divider (40% of the total diesel fuel # 2 stream must been divide in-to
4 streams, 10% of the total flow each)

5 — high pressure pump (can been using regular standard high pressure pump of
serial diesel engine ~ 2.5 liter working volume, with working pressure — 2000 bar)

6 — main diesel fuel input (60% of the total diesel fuel flow, pressure 45 psi)

7 — integrated input of secondary diesel fuel portion (40% of the total diesel fuel
flow, 45 psi pressure)

8 — water (or water /methanol or water/ethanol solution) integrated input, - at least
2 channels)

9 — water pump

10 — fuel pump

11 — control flow-meter for diesel fuel main input

12 — water flow-meter

13 — emulsion flow-meter (entrance to the high pressure pump)

14 — fuel flow-meter (entrance of the 40% of total diesel fuel flow to the liquid fuel
divider)

15 — level sensor (diesel fuel tank)

16 — level sensor (water tank)

17 — temperature sensor (water tank)

18 — temperature sensor (diesel fuel tank)
19 — conductivity meter (water tank)

20 — pressure sensor

21 — temperature sensor
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22 —regulating valve

23 — pressure sensor

24 — emulsion output to collection tank
25 — drain output

26 — emulsion output from first step of mixing and homogenization of the
turbulence level

277 — regulating valve
28 — pressure sensor
29 — pressure sensor
30 — regulating valve
31 —regulating valve
32 — pressure sensor
33 — pressure sensor
34 — regulating valve
35 — pressure sensor

36 — regulating valve
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Diagram 2, version 1 - pre-injection emulsion treatment step, consist of pre-
injection homogenization and aeration; Version 2 — pre-injection emulsion
treatment step, consist of pre-injection homogenization and pre-injection
dissolving of fueled gas in diesel fuel-water emulsion
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39 — fuel tank of the boiler

40 — air compressor or fueled gas balloon
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41 — fuel activation device (FAD),- FAD-20 (working diameter 20 mm, nominal
productivity 2.5 GPH, fuel pressure 45 psi)

42 — hydrodynamic divider

43 —homogenized emulsion input to injection to the combustion chamber
(compressible emulsion, - version 1 or emulsion with dissolved fueled gas, -
version 2)

44 — aerodynamic divider (or for compressed air or for compressed fueled gas)
45 — needle valve

46 — second integrated input of emulsion (40% of total emulsion flow)
47 — aerodynamic integrated input to FAD

48 — emulsion flow-meter

49 — emulsion pump

50 — emulsion pressure sensor

51 —needle valve

52 — gas pressure sensor

53 — gas flow-meter

54 — emulsion pressure sensor on main emulsion entrance to the FAD
55 — emulsion flow-meter on the main entrance to the FAD

56 — needle valve

57 — regulating valve (hydraulic)

58 — emulsion pressure sensor (line of the second entrance of 40% of the total
emulsion flow)

59 — hydraulic flow-meter
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Diagram 3, - pre-injection emulsion homogenization set-up
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60 — emulsion entrance to FAD for homogenization (60% of the total emulsion
flow)

)

61 — homogenized emulsion output from FAD

62 — emulsion flow output from hydrodynamic divider (60% of the total flow of
emulsion before homogenization)

63 —element 1 of integrated input of 10% of secondary emulsion flow to the FAD
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64 - element 2 of integrated input of 10% of secondary emulsion flow to the FAD
65 — plug

66 — plug

67 — element 3 of integrated input of 10% of secondary emulsion flow to the FAD
68 — needle valves (hydraulic)

69 — element 4 of integrated input of 10% of secondary emulsion flow to the FAD
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Ipunoxkenue 3. Experimental and experienced feasibility study testing of fuel
mixing and activation, two step system, for dynamic creation of diesel fuel #2
— water emulsion with required rates - 90%, 85%, 80%, 75% of diesel fuel -
10%, 15%, 20%, 25 % of water

Integrated Technology of dynamic preparation of fuel emulsion [ water in oil type
], one of the components of which is diesel fuel number 2 and — second component
1s tap water and [ one of the versions ] - subsequent dynamic homogenizing of said
emulsion prior to injection into the cylinders of the diesel engine of the diesel
generator

For the implementation of the technology, must been used Fuel mixing and
activation device (FAD), for the first phase - the dynamic preparation fuel
emulsion of diesel fuel number 2 and tap water, - FAD- 40 (working diameter 40
mm, nominal productivity 100 GPH of emulsion, fuel and water pressure,-
minimum - 3 bar, - 45 psi)

For the first phase uses two basic technologies, - Integrated technology of
emulsions components dynamic mixing and homogenization of turbulence level
(first step of emulsion preparation with pre-mixing system present at Dor
Chemicals) and Integrated technology of emulsions dynamic homogenization and
stabilization with high pressure treatment (second step of emulsion preparation)

For the second phase, - homogenizing the emulsion before injection into the diesel
engine cylinders used, - FAD-40 system for in-line installation (working diameter
40 mm, nominal productivity 100 GPH, fuel emulsion minimal pressure 45 psi — 3
bar)

In the second phase, design and technological capabilities of the device for
dynamic mixing and activation (homogenization) of fuel emulsions allow the use
of multiple versions of the technology:

Integrated technology of emulsions pre-injection homogenization

Integrated technology of emulsions pre-injection homogenization and aeration
(creation of compressible emulsion)

Integrated technology of emulsions pre-injection homogenization and fueled gas
dissolving
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DIAGRAM 1, - emulsion preparation step
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1-fuel mixing and activation (homogenization) device, - FAD-40 (working
diameter 40 mm, nominal productivity 100 GPH, fuel and water pressure 45 psi —
3 bar)

2- water tank (for emulsion, with TEL technology device, for emulsion creation
can been use regular tap water with pressure equal to diesel fuel pressure)

3- diesel fuel tank (for test must been using diesel fuel # 2)

4- liquid fuel divider (40% of the total diesel fuel # 2 stream must been divide in-to
4 streams, 10% of the total flow each); Liquid fuel divider connected in-to system
for pre-mixing, present at Dor Chemicals;

5 — high pressure pump (can been using regular standard high pressure pump of the
diesel generator diesel engine ~ 200 KW working POWER, with working pressure
— more than 100 bar)

6 — main diesel fuel input (60% of the total diesel fuel flow, minimal pressure 45
psi)

7 — integrated input of secondary diesel fuel portion (40% of the total diesel fuel
flow minimal 45 psi pressure)

8 — water (or water /methanol or water/ethanol solution) integrated input, - at 4
channels, - for pre-mixing system — %4” NPT, for in-line installation, - 3/8” NPT)

9 — water pump

10 — fuel pump

11 — control flow-meter for diesel fuel main input
12 — water flow-meter

13 — emulsion flow-meter (entrance to the high pressure pump of the diesel
generator diesel engine)

14 — fuel flow-meter (entrance of the 40% of total diesel fuel flow to the liquid fuel
divider)

15 — level sensor (diesel fuel tank)
16 — level sensor (water tank)

17 — temperature sensor (water tank)
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18 — temperature sensor (diesel fuel tank)
19 — conductivity meter (water tank)

20 — pressure sensor

21 — temperature sensor

22 —regulating valve

23 — pressure sensor

24 — emulsion output to collection tank
25 — drain output

26 — emulsion output from first step of mixing and homogenization of the
turbulence level

27 —regulating valve
28 — pressure sensor
29 — pressure sensor
30 — regulating valve
31 —regulating valve
32 — pressure sensor
33 — pressure sensor
34 — regulating valve
35 — pressure sensor
36 —regulating valve

All components and parts indicated in the diagram is present in integrated system
for emulsions and blends pre-mixing, stored at Dor Chemicals.
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Diagram 2, version 1 - pre-injection emulsion treatment step, consist of pre-
injection homogenization and aeration; Version 2 — pre-injection emulsion
treatment step, consist of pre-injection homogenization and pre-injection
dissolving of fueled gas in diesel fuel-water emulsion
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39 — fuel tank of the diesel engine of the diesel generator

40 — air compressor or fueled gas balloon
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41 — fuel activation device (FAD),- FAD- 40 (working diameter 40 mm, nominal
productivity 100 GPH, fuel pressure 45 psi — 3 bar)

42 — hydrodynamic divider [ consist of the in-line installation system ]

43 —homogenized emulsion input to injection to the combustion chamber
(compressible emulsion, - version 1 or emulsion with dissolved fueled gas, -
version 2)

44 — aerodynamic divider (or for compressed air or for compressed fueled gas)
45 — needle valve

46 — second integrated input of emulsion (40% of total emulsion flow)
47 — aerodynamic integrated input to FAD

48 — emulsion flow-meter

49 — emulsion pump

50 — emulsion pressure sensor

51 —needle valve

52 — gas pressure sensor

53 — gas flow-meter

54 — emulsion pressure sensor on main emulsion entrance to the FAD
55 — emulsion flow-meter on the main entrance to the FAD

56 — needle valve

57 — regulating valve (hydraulic)

58 — emulsion pressure sensor (line of the second entrance of 40% of the total
emulsion flow)

59 — hydraulic flow-meter
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Diagram 3, - pre-injection emulsion homogenization set-up
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60 — emulsion entrance to FAD for homogenization (60% of the total emulsion
flow)

61 — homogenized emulsion output from FAD

62 — emulsion flow output from hydrodynamic divider (60% of the total flow of
emulsion before homogenization) [ divider present in the in-line installation system

]
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63 — element 1 of integrated input of 10% of secondary emulsion flow to the FAD

64 - element 2 of integrated input of 10% of secondary emulsion flow to the FAD

65 — plug

66 — plug

67 — element 3 of integrated input of 10% of secondary emulsion flow to the FAD

68 — needle valves (hydraulic)

69 — element 4 of integrated input of 10% of secondary emulsion flow to the FAD

For each type of emulsion, the test process is following:

l.

W

Collection of the diesel fuel #2 in a tank with all necessary pumps, flow
control and pipe lines [ present at Dor Chemicals ]

Collection of the water in methanol tank [ present at Dor Chemicals ]
Calibration of the integrated pre-mixing system [ present at Dor Chemicals |
Producing of 300 — 400 liter of emulsion and collection in a plastic 1000
liter tank

. Control in central chemical laboratory of Dor Chemicals of the real water

content in emulsion
Transportation of the emulsion to Atlit and connection to the diesel
generator [ two flexible pipes, according to previous experience |

. Montage on the top window of the tank of the re-emulsification device [ also

present at Dor Chemicals |

Pre testing calibration of the engine, including the baseline test operations
Putting of the tank with re-emulsification device on the weight
measurements system/platform for fuel/emulsion start and finish weight
monitoring

10.Run the test with low, middle and high load of the diesel generator with on-

line working re-emulsification device

11.Measure all technical parameters of the engine and emissions concentrations

[ according to IEC test protocols and standards ]

12.Calculation and evaluations of the test results
13.Complete of the analytic test reports
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14.Comparison of the test results with standard regulations and limitations

The monitoring and control Equipment needed for these tests will be:

Typical Dor Chemicals test facility equipment

Emissions analyzers and fuel economy measurement (NOx, COx, Smoke,
HC, CO, CO2, 02, etc.)

Flame temperature [ optional ]

Input pressure (for combustion air)

Stoichiometric air proportion control, Excess air control

Pressure regulation

Fuel line pressure and flow rates

For all light and heavy oil based blends tests, the ability to input and monitor
water as an additional fuel component in the emulsion
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Diagram 1

Test set — up for testing of combustion efficiency of blend from diesel fuel # 2
and methanol or of emulsion from diesel fuel # 2 and water

Test set- up consist of re-blending or re-emulsification system

-
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1 — FAD 25 mm working diameter or FAD 40 mm working diameter; FAD 25 mm
for test on diesel generator; FAD 40 mm for test on boiler

2 — diesel fuel tank

3 — methanol tank [ or water tank |

4 — re-blending or re-emulsification system

5 — agitator of the re-blending or re-emulsification system
6 — flow of diesel fuel distributor

7 — flow of methanol or water distributor

8 — flow of diesel fuel distributor

9 — pump for diesel fuel

10 — pump for blend or emulsion recirculation in re-blending or re-emulsification
system

11 — pump for re-blended blend or re-emulsified emulsion supply to boiler or
diesel generator

12 — pump for methanol or water

13 — methanol or water pressure meter

14 — diesel fuel pressure meter

15 — diesel fuel pressure meter

16 — diesel fuel pressure meter

17 — re-blended blend or re-emulsified emulsion pressure meter
18 — re-blended blend or re-emulsified emulsion regulation valve
19 — diesel fuel regulation valve

20 — diesel fuel regulation valve

21 — diesel fuel regulation valve

22 — methanol or water regulation valve

23 — methanol or water flow meter
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24 — diesel fuel flow meter

25 — diesel fuel flow meter

26 — diesel fuel flow meter

277 — re-blended blend or re-emulsified emulsion flow meter

28 — diesel fuel valve

29 — diesel fuel / methanol blend or diesel fuel /water emulsion valve

30 - diesel fuel / methanol blend or diesel fuel/water emulsion needle valve
31 - diesel fuel / methanol blend valve of the samples container

32 — transparent pipe of the samples container

33 - diesel fuel / methanol blend or diesel fuel/water emulsion valve of the samples
container

34 — entrance of 60 % of diesel fuel flow to FAD

35 — integrated entrance of methanol or water flow to the FAD
36 — integrated entrance of 40% of diesel fuel to FAD

37 — output of the blend or emulsion from FAD

38 — entrance of the re-blended blend or re-emulsified emulsion to boiler or to
diesel generator

The blend or emulsion line recirculation from boiler or diesel generator connected
to tank 4
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Diagram 2

Test set — up for testing of combustion efficiency of blend from diesel fuel # 2
and methanol/water solution

Test set- up consist of re-blending system
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1 - FAD 25 mm working diameter or FAD 40 mm working diameter; FAD 25 mm
for test on diesel generator; FAD 40 mm for test on boiler

2 — diesel fuel tank

3 — methanol tank

4 — water tank

5 —re-blending system

6 — agitator of the re-blending system
7 — diesel fuel flow distributor

8 — methanol flow distributor

9 — water flow distributor

10 — diesel fuel flow distributor

11 — diesel fuel pump

12 — re-blended blend supply pump
13 — methanol pump

14 — water pump

15 — recirculation pump of the re-blending system
16 — methanol regulation valve

17 — water regulation valve

18 — diesel fuel regulation valve

19 — diesel fuel regulation valve

20 — diesel fuel regulation valve

21 — re-blended blend regulation valve
22 — re-blended blend pressure meter
23 — diesel fuel pressure meter

24 — diesel fuel pressure meter

25 — methanol pressure meter
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26 — water pressure meter

27 — diesel fuel pressure meter

28 — re-blended blend flow meter

29 — water flow meter

30 — methanol flow meter

31 — diesel fuel flow meter

32 — diesel fuel flow meter

33 — diesel fuel regulation valve

34 — blend regulation valve

35 —needle valve

36 — valve of the samples container

37 — transparent pipe of the samples container

38 — valve of the samples container

39 — entrance of the 60 % of the diesel fuel to the FAD

40 — integrated entrance of the methanol to the FAD

41 — integrated entrance of the 40% of the diesel fuel flow
42 — output of the blend from the FAD

43 — entrance of the re-blended blend to the boiler or diesel generator
44 — diesel fuel flow meter

The blend or emulsion line recirculation from boiler or diesel generator connected
to tank 4
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