Tak KakK OAHO M3 HampaBJIEHWA OMNTMMM3aLMMA OABUraTenen CTapbixX
(ucTopuyecknx) aBTomobunen npu pecTaBpaLuM — 3TO MNEPEBOS,
ABUraTenss MoJIHOCTbIO B HOBYID KaTEropvio M BMECTe C HUM
nepesof aBTOMOGUNA B KaT eropuio 371eKT poMobunen, To BO3HUKAET
HeobXx0ANMOCT b B MHHOBALMOHHOM MOAXOAE U K 3T OMy BOMpPOCY.
MOCKONbKY KOHCTPYKTMB WCTOPMYECKOro aBTOMOOMAA He COBCeEM
npucrocobsieH K MeperpeBy, WCXOASLLIEMY OT KOMIMOHEHTOB
anekTpomobunasa, aBToOp MpenslaraeT  BHUMaHUIO YUTaTenen
UHopmauuio o6 un306peTEHHOM MM KOMMO3UTHOM MaTepuane,
KOTOpPbIN MOXXET 3aMeHUTb TpaAWLWOHHbIE MaTepuasbl, HanpuMmep
KOPMYCOB aKKyMyNsiT OpoB 1 6aTapen.
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N3BECT HbIX aBT OMOOUbHBIX BbICT aBKaXx,
OBaKAbl CTaHoBseHMe AmbaccagopoM Porsche,
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Porsche Classic - BCe 3TO ABNSAETCA
OOCTMXKeHNaMM 3a nochegHne nepuoabl €ero
npoeccnoHasibHOM 0eaTenbHOCTN Nnbn
PomaHoBa.Ha cerogHaWHWA OeHb, OH ABNAeTCH
Be4yLWwmM cneumnasnctom B WKose Porsche Poccus
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NHHOBAUMOHHBIIT  KOMIO3UTHBIH MaTepHal ¢  ICeBJO-
MOPUCTOH CTPYKTYpO

Pucynox I. Mozens yacTuisl matepuana

W306petén u paspabotan HOBbIH KommosuTHblil MaTepuan, umeromuit
BBICOKHC TCIUIONPOBOJHBIC CBOHCTBA M HMEIOMMII TIPH 3TOM  BBICOKHE
INIEKTPOIPOBOIHBIE CBOICTBA.

HoBBIif KOMHO3UTHBIN MaTepHan CHOCOOHBI B TEYEHHH OUYCHb KOPOTKHX
MIPOMEKYTKOB BPEMEHH BOCIPHUHATH U PACCEATh 3HAYUTEIbHBIE KOJIMYECTBA
SHEPTHU.

Marepuan CriocoOCH BOCHPHHATH M TI€PelaTh 3HAYHTEIBHBIC KOJIMYECTBA
JHEPrMM Ha PAcCTOSHME M MMEET INPH 3TOM MAaKCUMAaJbHYI0 MEXaHHUYECKYIO
MIPOYHOCTh, 00NagaeT MaKCHMaJbHOM HaA&KHOCTBIO TPH COXPAaHEHHH TOYHBIX
TeOMETPHYECKHX (DOPM I10[] BO3JCHCTBHEM BBICOKMX KOHILEHTPALMH TeMIepaTyp,
SHEPTHHU U APYTUX BHIOB BPETHBIX MM YKCTPEMATBHBIX BO3ACHCTBHI.

@®opmyTHpOBKa HOBOTO KOMITO3UTHOTO MaTepHaa, Kak IPOIyKTa:

- KOMIIO3UTHBI ~ MaTepHan, HMEIONMH  Pa3BUTYI0  TPEXMEPHYIO
(0OBEMHYIO)  CTPYKTYpY,  COCTOSIIIYIO M3  MHOXECTBa  OJUHAKOBBIX
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MHOTOYPOBHEBBIX C(epHYecKrX 000JI0YeK, MOKPHIBAIOIINX CHEepHUYCCKUE sipa.
Snpa ¢ obomoykamu (Kamcylbl) CKPEIUIEHBI MEKIY COOOH MOCpEencTBOM psaa
ITOCJICTOBATETIFHBIX TEXHOJIOTHUCCKUX OTEPAli W MMEIOT SKBHBAICHTHYIO UL
BCeX Karcys CTPYKTYphI (OPMY KOHTAKTa MEXIY Co00ii;

- KOMITO3UTHBIN MaTepHan UMeeT CBOHCTBA CBEPX TEIIONPOBOIHOCTH U
CBEPX 3JIEKTPOIIPOBOIHOCTH;

- KOMITO3UTHBIN MaTepHal UMEET BBICOKYI0 MEXaHHUYECKYIO IPOYHOCTH,
HE CKJIOHEH K BO3HHKHOBEHHIO BHYTPEHHHUX MEXaHMYECKHX M TeMIepaTypHBIX
HaNpsOKCHUH W, Kak CJIEICTBHE ATHX SBICHMI, BO3SHHKHOBCHHIO BHYTPEHHHX
nedopMaruii;

- KOMITO3UTHBIH MaTepHall CHOCOOEH MOJBEpraTreCs BO3JCHCTBUIO
BBICOKHX JIaBJICHUH M CIIOCOOCH MOJ BO3JEHCTBHEM 3THX JIABJICHUI, IO KpaiHEH
Mepe I8 YacTH KOMIOHEHTOB, BXOAUTh B PEKUM XJIaQHO-TEKY4eCTH, 4YTO
MIO3BOJISIET KaTHOPOBATh TPEXMEPHYIO TEOMETPHUCCKYI0 (DOPMY CTPYKTYPHI H
obecrieunBaTb C  BBICOKOW  CTEMEHbIO TOBTOPSIEMOCTH  OYEHb  TOYHBIE
TEOMETPHUYECKUE Pa3MEPHI CTPYKTYPHI.

BapuaHTbl KOMMEPYECKOro Ha3BaHUs NMPOyKTa-Kak MaTepuana:

- KOMITO3UTHBIN MaTepHai, SBIAIOIUICA OJJHOBPEMEHHO MTPOBOJIHUKOM
ANEKTPUUYECKOT0 ToKa U 3P (HEeKTHBHBIM MPOBOAHUKOM TEIIa, UMEIOMIUIN Pa3BUTYIO
TPEXMEPHYIO TOKOIIPOBOIAIIYIO CTPYKTYPY, C PAaBHOMEPHO pacIpeieIEHHBIMU B
Hel y3mamu (MuKpocdepamm), TOUKAMH MaKCHUMAaIbHON TEIIONPOBOAHOCTH, HE
SBJIAIOIIUMHUCS TIPOBOJHUKAMH 3JIEKTPHUECKOTO TOKA, T.C. BBIIIOJHCHHBIMH H3
MaTepuaia ¢ MaKCUMaJIbHO BO3MOXKHOH TEIIONPOBOJHOCTBIO, HAIPUMED. aliMasa,
y KOTOoporo kodddunueHT temionepenadn paseH 1200, U KOTOpPBIA HE SBISETCS
TIPOBOTHUKOM 3JICKTPHYECKOTO TOKA.

Martepuan uMeeT BUJ TPEXMEPHOM PEeIIETKU B y3J1aX KOTOPOI pacrosioKeHbl
arMa3Hbele Cc(epbl, KOTOphIe SBIAIOTCA JYUYIINM H3 HM3BECTHBIX IPOBOJHHUKOB
Temjaa, OTAENEHHbIE B TPEXMEPHOM IPOCTPAHCTBE CTPYKTYpPBl APYr OT Apyra
MEIHBIMH 00O0TOYKAMH, SBISIOIIUMHUCS OTJIIMYHBIM IPOBOIHUKOM 3IICKTPHUECCTBA
U IIPOBOIHUKOM TeTlIa.

TakuMm 00pa3oM, IS AIEKTPUYECKOro TOKa (Hambojiee BaXKHO I TOKA B
HMITyJTbCHOM pPEXHME) KOMITO3UTHAs CTPYKTypa SBISETCS HEKHM IICEBIO-
ry04aThIM HIIM TCEBIO-MOPHCTBIM 00BEMOM, TaK KaK MO BCEMY YKa3aHHOMY



00BEMY  TOKOIPOBOASIIETO Marepuana  pPaBHOMEPHO pacnpeieNeHbl
JJICKTpHUYEecKrue CeprdecKre INPOCTPAHCTBA, COM3MEPHUMBIE IO pa3MepaM ¢
pa3sMepaMH TOKOIMPOBOJSILETO NPOCTPAHCTBA.

OToT (QaKT CcHocoOCTBYeT JOCTATOYHO OBICTPOMY U paBHOMEPHOMY
pacceMBaHMIO TOKa C OIHOW CTOPOHBI, W OBICTpoMy, 3(h(PEKTHBHOMY,
PaBHOMEPHOMY pPAacCEesHHIO Temaa C JPyroil CTOpOHBI, Onarojaps SIBICHUSM,
HMMEIOMIUM MECTO B OJHOM U TOM k€ 00BhEMe MaTepuana;

- B xauectBe Marepuana i 00OJIOYEK NPETYCMOTPEHBI CaMble
MIACTHYHbIE U3 U3BECTHBIX MAaTEpHAIOB, HAIIPUMEDP, MEJb I cepedpo, KOTOpbIe
0051aafoT ¥ MaKCHMAalIbHOW M3 M3BECTHBIX MATEPHATIOB IJIEKTPOINPOBOIHOCTHIO.
[lpm BO3mEHCTBHMH BBICOKMM IaBJICHHEM B 3aMKHYTOM O00BEME, yKa3aHHBIC
METaJIbl BO3MOKHO TOBECTH JIO COCTOSHHS XJIaIHO-TEKY4eCTH;

- Ilpr ycrnoBHM TPHUIOXKEHHUS BBHICOKOTO MaBICHUS B TPEXMEPHOM
3aMKHYTOM 00BEMe, XapakTep M (opMa B3aMMOACHCTBHS MEXIy KarcylaMH B
CTPYKTYpe MOAU(DUIHUPYIOTCA, UYTO MO3BOIMSIET (OPMUPOBATH M3JETHA C
HEOOXOMUMBIMH TEXHHYECKHMH M TEXHOJOTHYCCKUMH KOHIUIUSAMH, KOTOpPBIE
HEBO3MOKHO MOJIYYUTh IPH MPUMEHEHUH OOBIYHBIX TEXHOJIOTUI.

HoBblif MaTepran MOXET MOIYYNTh CBOM HEOOBIYHBIE CBOICTBa, Omaromaps
COOTBETCTBYIOLIIMM TEXHONOTHMYECKUM MpuUEMaM, KOTOpbleé B CHIy CBOEi
OPUTMHANIBHOCTH, CTAHOBATCS 0a30BBIMH I OPUTMHAIBHOIO KOMILIEKCHOTO
TEXHOJIOTHYECKOTO MPOIeccd;- 00beKTa HHTEIPaTHBHOTO 0a30BOr0 H300PETCHUS U
cepuM  anIUIMKaTUBHBIX HM300pETeHHUl, HAmpaBIEHHBIX Ha pasBUTHE U
YCOBEPIICHCTBOBAHUE CBOMCTB YKa3aHHBIX KOMITO3HTHBIX MAaTEpHANIOB M UX
IIPONU3BO/THBIX.

BapnaHTBl Ha3BaHHSA W ONpPEJCICHUS TEXHOJIOTHH HPOU3BOJCTBA HOBOTO
KOMITO3UTHOIO MaTepHana:

Meton ~ HW3rOTOBIEHHA  IICEBIO-TyOUaTOr0  WIM  IICEBAO-TIOPHUCTOTO
KOMITO3UTHOTO MaTepHana, MpPEeICTABIAIONEro co00i MHOXKECTBO HAaHO-KAaICYII,
CKPEeIIEHHBIX MeXIy Cc000H B TpeXMEpHyI CTPYKTypy, NOABEPTHYTYIO Ha
3aBepIIAIONIe CTaAUM H3TOTOBICHUS OOBEMHON IIACTHYECKOH KanmmOpyromeH
Jedopmaly B pexknuMe XJIaJHO-TEKY4ecT! Il MaTepHana MIaCTHYHbIX 000J09eK

HaHO-Karcyl.



TeXHOIOrnM TPOM3BOACTBA HAHO-TIOPOIIKA M3 allMa30B M IOCIICTYIOIIETO
MOKPBITHAS €T0 MEABI0 WM APYTMMH IUIACTUYHBIMU METAUIAMH OTHOCHTEIBHO
N3BECTHAsI C TOYKH 3PCHUS TPHHIMIIOB TEXHOJIOTHH, OJHAKO Ha IOCICAYIOMINX
JTamax MpoekTa, TpeOyromas CHUCTEeMHOW OTHOCUTEIbHOH MOAW(GUKAMH U
ONITHMH3AIINH.

IIpensiaraeMplii KOMIO3UTHBIN MaTepHUal Mocie 3aBEPILEeHUs BCEX Onepanuit
10 €ro W3TOTOBICHHUIO, NPUOOpETaeT BUA 3aKOHYCHHOW TI'€OMETPHYECKON
CTPYKTYpBI, HaIpUMEp, HPU3MBI, KOTOPYIO HEOOXOIMMO paccMaTpuBaTh Kak
TOKOIPOBOMSIINKA OOBEKT, B 00BEME KOTOPOrO PABHOMEPHO pacipeeseHbl
JFJICKTPHYECKHe cephl, H3TOTOBICHHBIC N3 CHHTETHYECKIX aJIMa30B.

Ceuenue TaKOro NMpOBOJHHUKA JOCTaTOYHO BEJIMKO, U, Oyaropaps pa3BUTOM
OOBEMHON CTPYKTYpe, y TaKOro IIPOBOJHHMKA HEBBICOKOE JIICKTPHUYECKOE
compotusieHue. Ilockoabky B 00BEME TOKOMPOBOISIICH CTPYKTYpbl MMEIOTCS
BKPAIUICHHUS M3 anMa3HbIX 3&peH (cep), KOTophle He SBISIOTCS ITPOBOJHUKOM
TOKa, TOK OTMOaeT STH 30HBI B Tele CTPYKTYPHl M IPOXOAUT TOIBKO B
TOKOTIPOBOJSIINN 00BEM.

Takas cxema pacceMBaHMS WIHM ‘PaclpefeleHHs TOKa 10 OTHOCHTEIHHO
0OJBIIOMY CEUYEHHIO MO3BOJISAET PE3KO CHU3UTH MOTEPH U YCKOPHUTH MIPOXOKICHUE
Toka. B cimydae, ecnm mMeeTcst HEOOXOAMMOCTD PaccesiTh TEILIO, NICEBAO0-TIOPHCTAs
CTPYKTYpa HPEJCTABISACT COOOH y3IIbl CEUU(PHICCKON PEIETKU B y3/IaX KOTOPO
PAacIoNOXKEHBI adMa3Hble ChEephl, TEPMUUECKOE COMPOTUBIEHUE KOTOPBIX B 4-5 pa3
HIDKC 9YeM B IIEJIOM II0 CTPYKType, IOSTOMY TEIUIO YCTPEMIISICTCS B Y3JIBI
yKa3aHHOM pelIéTKN U 3TO 0OecrneynuBaeT OYeHb ObICTPLIM M MHTEHCUBHBIA OTTOK
(paccenBaHme) TEIUIA OT HCTOYHUKA €70 BO3HUKHOBEHHSI.

To ecth B 000uX ciaydasix co3maércsi PEHOMEH MATHHCTOTO TPEXMEPHOrO
pacmpeneneHuss  30H € pa3sNUYHBIMH  yACNBHBIMEH  Kodddurmentamu
TETIONPOBOAHOCTH U JIEKTPOIPOBOTHOCTH.

Kpome sToro, pasmepsl Kamcyn B MacliTabe HaHOMETPOB M (DUHUIIHAS
mracTuueckas — fgedopmaiiss B peXHME  XJIAJHO-TEKYYeCTH  ITO3BOJITIOT
3HAQUMTENBPHO YMEHBIIUTH 3a30pbl  MEXAY KalcylaMH, 4YTO  IOBBIIIAET
3¢ PeKTHBHOCT 0TOOpa U pacCEMBAHMS TEIUIA U TOKOBBIX HMITYJIECOB.



Pacuéraprii m oxumaemblii ekt npm paccemBaHMM Tera B 4-5 pas
MpEeBBbIIACT caMble JIydlIMe IIOKa3aTel B CYHIECTBYIOUIMX TEXHHYECKUX
PEIICHUSX.

B kayecTBe mpuMepa HUCIOJIB30BaHUS KOMIIO3UTHOTO MaTepHaia, MOXKHO
paccMOTpeTh YIAKOBKY M KOPIYC IIOJNyIIPOBOJHHKOBOTO Jlasepa (JTa3epHOTO
muoxaa). [ng mpumepa MOXKHO PacCMOTPETh Ja3epHBbIH IMOJ C MHOTOINOTOYHBIM
WU3JIy4€HUEM M BBIXOJIHOM ONTHYECKOM MOIIHOCThIO B 1 BarT. Jlns ynpaBneHus
paboroil nuona HEOOXOAUMO Ul IOJYYEHHUS BBIXOJAHOW MOLIHOCTH B 1 BarT
nogath kKak MuHUMyM | Awmmep Toka. Hampsiokenuwe, ¢ y4€ToM BHYTpPEHHETO
COTPOTHBIICHUST CaMOTO JIA3epHOTO JHONA W YIPABIAIOMEH AICKTPOHHOM
CHUCTEMBI, COCTAaBUT KaK MHUHUMYM 2 BojbTa. Takum oOpa3oM oOmas
motpediIsgeMas MOITHOCTE COCTaBHT 2 BAaTTa IIPU PeaTbHOH BEIXOIHOW MOITHOCTH B
1 Barr. Koadpdumument mnortepp momHoctH 50% — 3TO JyYmIMil IOKa3aTelb
M3BECTHBINA HA CETOJIHS.

To ecTh HawMeHee HArpyKEHHBIH JIA3€PHBIA JHUOJ C MHOTOIMOTOYHBIM
n3nydeHueM (ceyenue nyda cocraBisgeT 300 -mMukpon*1-3 MUKpoHA) Hy)KAaeTcs B
paccenBaHMH | BaTTa SHEPTHH.

CraHaapTHBIH KOPITYC /ISl TAKOTO THIA JUOJOB MMeeT obo3HadeHne SOT-
148 n gmameTp ero MOHTaXHOro-(iaHma coctaiuser 9 mm. s Toro, 4ToOBI
paccesTh Takoe TPOMaHOE YACIbHOE KOJIMYECTBO TEIIa, U Hy>KEH KOMIIO3UTHBII
MaTepHal, CIOCOOHBI OT TeTEPOCTPYKTYPHI JIA3€PHOTO ANOJIA, pa3Mephbl KOTOPOi
HE TMPEBBIIAIOT Pa3MEPOB CTAHAAPTHOTO IOJIYIPOBOJHUKOBOTO KpPHCTAIIIA
MHTErpajbHON CXeMbl OTBECTH TEIUIO, BO3HHUKAIOLIEE OT MpeoOpa3oBaHusl B TEILIO
SHEPrHH MOITHOCTHIO B | BATT.

Homunanenas  pabouass  Temmeparypa B 30HE  PACIHOJIOXKEHUS
TeTepOCTPYKTYPBl HE MOXKET MpeBbImaTh 25-27 rpamycos Lenbcust (mumroc). s
TOTO, YTOOBI OCYIIECTBUTH TPaHC(EP TAKOTO KOINYECTBA TEIUIA, TETEPOCTPYKTYPY
MIPUIIANBAIOT K KOMIIO3UTHOMY HOCHTEINI0, KOTOPBIH paccemBaeT TEIUI0 Ha KOpITyC
JIF0/1a, KOTOPEIf B CBOIO OdYepeNh OTHAET BO3HUKIIEE TEIUIO B OXJIAKHAOIIYIO
(TEepMUYCCKHIA-2JIEKTPUICCKHUI OXJIaINTENb) CUCTEMY.

Uem Oomee »ddextuBeH Marepman, Tem Oonee 3¢ddexTnBHA padora
Ja3epHOr0  JMOAA, BKIIOYas CTaOWIBHOCTb, JOJTOBEYHOCTh M BBIXOJHYIO
MOIIHOCTh. [IpoOiiema siBiisiercss ropazno Ooyiee OCTpOH NMpPU HEOOXOAUMOCTH



OTBECTH TEIUIO OT MHOTOMOTOYHOIO [IHOJA, TaK KaK y TaKOro THIIA JHOJOB
CeUCHHE JIyya MpeJCTaBiIseT coOOi OKpyKHOCTh auamerpoM He Oomee 0,6
MHKpOHa. B 3TOM cirydae xoHIIEHTpanus Hepruu eme O6osiee BEICOKAs U (QYHKITHS
OTBOJIA ¥ PACCEUBAHUS TEIlIa CTAHOBHUTCS eIé Ooee BaXKHOM.

VYauteBas TOT (aKT, YTO TONBKO AJISI HYXKJ BCEBO3SMOXHBEIX BHICO CHCTEM,
CHCTEM ONTHYECKOH MaMsITH, ONTUYECKHX HAKOMHUTENEeH MaMsITH K MepCOHAIBHBIM
KOMITBIOTEpPAaM ¥ TOMY IOAOOHBIM H3JEIHSIM HEOOXOAMMa CHCTeMa Ja3epHBIX
UCTOYHUKOB CBE€Ta, B PAa3IMYHBIX OOJACTAX CIEKTpa, KOJIMYECTBO JA3epHBIX
JMOJIOB, TONBKO IS 3THX HY)KA COCTaBisieT B roj Oonee 100 MUIIMOHOB HITYK,
IPH [IEHE JIA3epPHOTo 10/a MOIIHOCTRIO B 1 BaTT Gontee $1000.

B ocHOBHOH Macce cerofgHs ONTHYECKash MOIIHOCTb HPUMEHSIEMBIX
Ja3epHBIX JHWOIOB COCTaBIsACT mNpuOmm3uTenbHO 80 MIIIMBATT, OIHAKO
paboTalomiuX B KpacHOM JHama3oHe CIeKTpa M OJHOMOTOYHOIo, TaK uTO
MPUMEHEHHE HOBOTO S((GEKTHBHOTO KOMIO3UTA =~ SBISCTCS HCKIIOYHTEIBHO
aKTyaJbHBIM.

BBumy Toro, 4ro mpejgnaraeMoe TEXHUUECKOE pEIICHHE 3aTparuBaeT H
MOXET OBITh IIPIMEHEHO B IEJIOM PsIJIe TeXHOJIOTHISCKUX HATIPABICHHUH B CaMBIX
pasHbIX cdepax, U 3allUThl yKAa3aHHOTO TEXHMYECKOTO pEIleHHs, Tak
Ha3bIBAaEMOH 0a30BOIl TEXHOJIOTUH, KOMIAHUH TIPECTaBIACTCS IEIeCO00pa3HBIM
odopmMuTs 0a30BBI 3asgBOYHBIT MaTepual Ha IATEHT, KOTOPBIH HEO0OXOIUMO
BBITIOJIHUTH B KaK MOXHO 0oJjiee o01ieit popme, MpuMeHsist 001ue Onpe/IeICHusI.
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Taxoit maTeHT pa3paboTaH 1 OIyOJINKOBaH:

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.
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ITo mMepe pa3paboOTKM amuUIMKanWil TEXHOJOTHH U PACIIMpeHHs obnacTh e
MIPUMEHCHHUS, KOMITAaHHEH IMPeAyCMOTPEH BBIMYCK JOMOJHHUTENBHBIX MaTEHTHBIX
amuinkanuii (CIP).

OcHOBHBIE LIeNH, TIpecielyeMble 1 TOCTaBlIeHHbIE B 0a30BOM N300peTeHNN:

- MOBbIIEHHE  ypoBHA  d(QeKkTuBHOCTH  Marepuana B  YacTH
TETIIOTIPOBOHOCTH U PacCEHBAHMSA TEILIa,

- MOBBIIIEHHE CKOPOCTH OTBOJA TeIla OT MCTOYHMKOB HarpeBa u
HaA&KHOCTH IIpomecca oTbopa M YTHIM3ALUM TeIjIa B TEUCHUH [TUTENbHOM
paboTel 00BEKTa, B KOTOPOM CTAaOWIM3HPYeTCS YPOBCHb TEMIIEPATYPHBIX
MyJIbCALINN;

- NoBbIIeHHE  ypoBHA  d(QeKkTuBHOCTH  Marepuana B  4YacTH
SIIEKTPOIPOBOTHOCTH U PaCCEHBAHMS TOKa;

- UCKIIIOUEHUsS] MOTEepPh TOKa NPHU MPOXOXKIEHHUHM uepe3 CTPYKTYpy H
HaA&KHOCTH TIpOIecca MPOXOXKICHUS M PAaCCeMBAHUs TOKa B TEUCHHU
JUTUTENIFHOTO MIepHo/ia pabOTHI.

TexHuueckue pemeHusi, KoTopble IPUMEHSIOTCS A JOCTI)KEHUS LIeNu

- yMEHBIIEHHE JAuaMeTpa Kalcyl 0 MHHHMYyMa, II03BOJIIEMOTO
TEXHOJIOTHEH NX IIPOU3BOACTRA (YeM MEHBIIE, TeM 3(h(heKTHBHEE);

- KannOpoBKa  TI'eOMETPHYECKOW  (OPMBI  CTPYKTYpBI 32  CUET
IIacTuueckoil aeopmaryy 000I04eK Kalcyll B PeKUME XJIaJHO-TEKydeCcTH. DTO
YMEHBIIaeT O0BEM IYCTOT B TPOMEXKYTKAX MEXKIy KalCylaMH, CHIDKAeT
JNEKTPUUYECKOE U TEPMHUYECKOE COMPOTHUBICHUE, YIydllaeT MeXaHHYecKHe
XapaKTepPHCTHKH CTPYKTYPHl U yHalseT BHYTPCHHHE HANPSDKCHUS B TPEXMEPHOU
UepapXUU CTPYKTYpPHI.

Mo cocTosHUIO HA CETOAHSNIHNI 1eHb U3BECTHBI CACAYIONINEe KOMIO3UTHEIE
MaTepHuabl, HCIIOIb3YeMbIe JUIS aHATOTHYHBIX LICJICH:

- Menpb-Bonbhpam

- Menb-MonubaeH

- AnroMuHU# KapOua-KpeMHuUit

- ANOMUHUR-KpEMHUN

— Hutpun anmromunus

- CHHTETHYECKUI OIHO - KPUCTAJUINYECKUH anMas

- XUMHUYeCKHH aiaMas
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- AJMa3HO-MEIHBIH KOMIIO3UT. Y 3TOr0 KOMIIO3UTHOIO MaTepuaia
obo3HavyeHue - KoMmo3ut, obo3nadyenne — DMCH, Diamond Copper Composite
(Diamond Metal Composite for Heat Sink). Ero mnpom3BoauT KoMmmaHHS
SUMITOMO ELECTRIC USA, INC. Ilo wuxpOpMamuu 5TOH KOMITAaHHH
TEPMHUYECKOE COMPOTHBICHHUE M TEPMUYECKas MPOBOAMMOCTh Y ATOTO KOMITO3MTA
BCETO B TPH pa3a JIydIle, YeM y OpIHHAPHBIX KOMIIO3UTOB.

COBpEMEHHBIC AJIEKTPOHHO-ONTHYECKHE CUCTEMBbI TPEOYIOT ropas3no Oosee
BBICOKHUX IIOKa3aTelel: B 4-5 pa3 dydlle, 4eM y OpAUHAPHBIX KOMIIO3UTOB. Takue
pe3yabTaThl MOXKET JaTh MpelaraeéMblii HAHO-KOMITIO3UTHBIM MaTepHal.

VYV xomnanuu SUMITOMO ELECTRIC Ha yka3aHHBII KOMIIO3UT UMEETCS
nateHT 3a Homepom Ne 6,270,848 ot 7 aBrycra 2001 rona.

IMpennaraemoe kommnanueir INTERNATIONAL ENVIRONMENTAL
TECHNOLOGY, INC texHudeckoe pelieHue, 10 OTHOLICHUIO K 3TOMY IaTEHTY
UMeeT clIelyIoUIe IPeuMYyILEecTBa:

- B HU300pETEHHOM KOMIIO3UTE€ €CTH TOJBKO JBa KOMIIOHEHT —
anMasHele cepbl(3EpHa) U MEeIHBIE 000JIOYKI K HUM;

- B U300PETEHHOM KOMITO3UTE MMEETCsI TEII0-paccenBaroui 3P dexr;

- B M300pETEHHOM KOMITO3HTE HWMEETCS paccewBaroIuil dddekt
TOKOBBIX ITOTOKOB;

- y H300peTEHHOTO KOMIIO3UTA DJIEKTPHYECKOE COMPOTHBICHHUE
9KBUBAJICHTHO YJICKTPUYCCKOMY COIIPOTHBIICHHUIO ME/IH;

- M300pETEHHBI  KOMIO3UT  (QopMHpyeTCsl W KanuOpyercss C
ucronb3oBaHueM A(dexTa XITagHO-TEKydecTH Meau (WIH JTI000ro  JIpyroro
IUIACTUYHOI0 METala);

- N300pETEHHBIA KOMIIO3UT UMEET BBICOKYIO MEXaHMYECKYIO IPOYHOCTH
Onaronapst KamMOPOBKE METOAOM CO3/IaHUSI COCTOSIHUS XJIaHO-TEKY4EeCTH;

- N300pCTEHHBII KOMITO3HUT nMeeT BBICOKHIT YPOBCHB
3JIEKTPONPOBOAUMOCTH, Onarofapsi KaluOpOBKE METOJOM CO3JIaHMs COCTOSHUS
XJIaTHO-TeKY9eCTH;

- M300pCTEHHBII KOMIIO3UT MIMeeT Ooiiee TOUHBIE pa3Mephl Omaromaps
KaJTMOPOBKE METOJIOM CO3J[aHMsI COCTOsIHUA XJamaHo-Tekydectd (cold drawn of
metal or cold metallicity liquid state);
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- M300pEeTEHHBI KOMIIO3UT HMMeeT Ooliee BBICOKHH YPOBEHb TEILIO-
MPOBOAMMOCTH Ojarojiapsi O4eHb MaJbIM pa3MepaMm Karcyi (HaHOMETphl) U
Onaronapst KaTMOPOBKE METOJIOM CO3/IaHUSI COCTOSHUS XJIaJIHO-TEKYUECTH.

Hcxonss w3 HamWuus MOJIOKUTETbHOTO dhdekrta OT HCIOIb30BaHUSI
KOMITO3UTHOTO MaTepuajia, MOKHO TMpEANON0KUTh BapUaHThl HalpaBiIeHUH
pa3BuUTHS W pa3pabOTKH CIEAYIOMINX aNlUIMKaluid Ui pa3indHbiXx  cdep
MIPUMEHEHUS :

SAnpo xancynsl kepamuka. O00I0UKa KalCymbl, Melb; cepedpo; aTrOMUHHIA;
HUKEJIb;

- BOJb(paM; - MeJib;cepeOpO;HUKEIb; AIFOMUHUN;

- JKeJIe30; - ATIOMUHUN;ME/Ib;

- OepuIUIHIA; - AIFOMUHU;

- Mar"uii; - aTIOMIHIH;

- KpeMHHUH; - MeJIb; cepedpo; 30J10TO;

- IUPKOHUH; - AIIFOMUHUI;

- anMas; - MeJlb; cepedpo; 30J10TO;

- CUTAaJLT; - Me/ib; cepedpo; 30710TO;

- TBEPABIN CILIAB; - ME/Ib; AMIOMUHUN; KOOAIBT; MOIUOACH

IIpumep npuMeHeHUsT KOMIIO3UTHOT'O MaTepuaia B COCTaBe,-

bepumnuii-anoMuHuii;

Maruui — aJTllOMUHUM;

W3 9TUX KOMIO3UTOB BO3MOKHO M3TOTOBIEHHE OCHOB JKECTKUX MAarHUTHBIX
JMUCKOB Juisi HakomuTened mnamstn OBM. Takwe muckw, Oyaromaps CBOHM
TEXHUYECKUM XapaKTePUCTHKAM, HMMEIOT BO3MOXHOCTh padoOTaTh IMPH YacTOTE
Bpamenus 1o 6onee yem 20000 RPM.

OTH MaTepHualibl OTKPBIBAIOT HOBBIE BOSMOXHOCTH H B:

- CO3JIaHUH TUOPUIHBIX THCKOB;

- TEXHOJIOTUAX TOKPBITUNA B MUKPOIEKTPOHUKE;

- CO37IaHUU AaKTUBUPYIOUIUX MPHUCAIOK JUUIsl TOTUINBA;

- JUISL K3TOTOBJICHHS 0CO00 BaXKHBIX JICTaJICH.

IIpennaraemplii  KOMIO3UTHBI ~MaTepuay  CIOCOOCH MPUHIMITHAIBHO
W3MEHHUTh YCIIOBHS OKCIUTyaTallkd ®  pa0odyme XapaKTePUCTHKH BBICOKO
YHEPTrOHACBIIICHHBIX AJIEKTPOHHBIX MPUOOPOB, a TaKXkKe MO3BOJSIECT CO3/aTh HOBOE
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[IOKOJIEHUE IEKTPOHHBIX NMPUOOPOB, B ropas3io MEHbIICH CTENEHU 3aBUCAIIUX OT
TEIJIOBBIX XapaKTEPUCTHK. JTO OCOOGHHO BAXHO I MOIIHOI HMITyJIBCHOU
TEXHUKHU, UMEIOIEH MOIIHOCTh Ha IMKE HUMIIyJbca OOJIblle, YeM HOMHUHAJIbHAs
MOIITHOCTb Tpubopa.

B kauectBe  mpumepa  MOXHO ~ NPUBECTH  OAHO  IIOTOYHBIH
TOJTYTPOBOIHUKOBBIM Jla3ep ¢ HOMUHAIBHOM BBIXOJIHON ONTHYECKOW MOIIHOCTHIO
B 300 MmmaMBaTT M JUIMHOM BOMHBI B 780 HAHOMETPOB, KOTOPBIH, OymydH
HOAKIIOUEHHBIM K YNpPABIAIOUIEMY 3J€KTPOHHOMY MOJY/I0, PaboTaloleMy B
paauovactorHoM auanazone(100 merarepir) Ha MUKE UMITYJIbCA JJIUTEIBHOCTHIO B
10 HanocekyHJ, HoBTOpsomEeMcs Kaxzable 10 HaHOCEKYH[, MOKa3aa BBIXOJIHYIO
OINITUYECKYIO MOIIHOCTb PaBHYIO 3,1 BaTT B TeUEHHH 72 4acoB.

I'eTepocTpykTypa yKa3aHHOTO MOJYIPOBOJHHKOBOTO Jia3epa (Ia3epHOTo
auona) Oblla yCTaHOBIEGHA HA MOJUIOKKY M3 TIPEJJIaraéMoro KOMIIO3UTHOIO
MaTepuana, BEIIOIHEHHOTO B BH/E NICEBI0-Ty0UaTOH CTPYKTYpPHI.

JlonoaHUTENbHBIE  BO3MOXHOCTH,  KOTOpble  JTaéT  MCIOJb30BAHUE
IpeATaraeMoro MaTepuana:

- U3TOTOBIICHUE KOPITYCOB ITPUOOPOB U3 OJHOTO M TOTO K€ MaTepHana C
TOMOT'€HHOW MOHOTOHHOU CTPYKTYpOH;

- BBITIOJIHEHNE KOPITYCOB M HECYIHX JeTaleil 2IeKTPOHHBIX IPHOOPOB
B BHUJIC TOKONPOBOJAIICH T'yOYaTOW CHUCTEMBI, CIIOCOOHOH B Cllyyae BHE3AITHBIX
MIUKOBBIX IIyJIbCALIUI TOKA WM BHE3AIHBIX MUKOBBIX IIyJIbCAllUH TEMIEpaTypsl B
KpaTdaiilliee BpeMs pacceMBaThb WM AaKKyMYJIHpPOBaTb M30BITOUHYIO YacTb
BHE3aIIHO BO3HUKIIEH SHEPreTUUeCKOH Harpy3Ku;

- BO3MOKHOCTh COBMEIIATh TOKOBEAYIIHE U TEIUIOBEAYIIHE (DYHKIINH B
OJTHOM U TOM K€ KOHCTPYKTHBHOM 3JIEMEHTE.

B cocraB wm3o0petenusi, cozmanHoro B kKommanuum INTERNATIONAL
ENVIRONMENTAL TECHNOLOGY, INC BX0asT, MHTEIpaTUBHO CBS3aHHBIC
MEKIy cO00H ClIeyIoImne YaCTHbIE TeXHIUECKNE PEIICHHS:

- CTPYKTypa MHOI'OCJIOMHOH (MHOIOYpOBHEBOM) KalCyJIbl;

- reoMeTpryeckas popMa MHOTOCIOHHONW (MHOTOYpPOBHEBOW) KarCyirbl
— cepa;

- MIOPSIIOK uepeoBaHus cloéB (YpoBHEl) B cheprieckoil Karcyse;
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- MOPAIOK W TEOMETPHS pACIOJOKCHHS C(epudecKkux Kamncysl B
TPEXMEPHOH CTPYKTYpPE H3CIIHS;

- TEXHOJIOTMYECKHI MPUHIMI N3TOTOBICHUS U3JISIIHS;

- BBEJCHHE B IIPOLIECC M3TOTOBJICHMS — ONEpaln KalnuOpOoBaHMS
TeOMEeTPHUYECKON (POPMBI H3IETIHS TIOCIIe IEPBOTO JTAla MPECCOBAHMS;

- BBITIOJIHCHNE ONepalii KaauOpoBaHMsA B TPEXMEPHOH cHCTeMe
KOOpJIMHAT;

- BBITIOJTHCHHE OMNEPAIlH KamnOpOBaHMS IIPH COCTOSHHHM MaTepHaya
Hapy>KHOTO cJ10s (000TOUKH) KarcCyJIbl OJIM3KOTO MM SKBUBAJICHTHOTO COCTOSHUIO
XOJIO/IHOM TeKy4eCTH MeTaslla, COCTABISIIOLIEr0 3Ty 000JI0UKY;

- ynajaeHue npu KannOpOBaHNH BCEX HE3ar0JHEHHBIX
TOKONIPOBOASAIIMM MAaTEPHAIOM IIOJIOCTEH U3 TPEXMEPHOTO IPOCTPAHCTBA
N3/IeIHS;

- (dopmupoBaHne B TPEXMEPHOM IPOCTPAHCTBE H3JEIUS IICEBJIO-
ry04aToil CTPYKTYpBI, IIPU 3TOM pOJb PA3ACIIOMUX TOYEK B yKa3aHHOW
CTPYKType WIpaloT MeHee IUIACTHYHBIE MaTephanbl M3 TeX, KOTOpble
HCTIONIB30BaHbI B KOMITO3UTE KAIICYIIBL;

- UCIIONIB30BaHNE T'yO9aTOH CTPYKTYpHI H3AENUS U PacCeHBaHUS
TeIula U TOKa [0 BceMy 00bEMY;

- UCIIOJIB30BAHUE \ TICEBAO-TYOUaTOM  CTPYKTYpbl — HM3JEIMS UL
abcopOnuy (TTOTJIOMICHHST) M3THIIKOB SHEPTHH, BO3HUKAIONIIX BO BPEMs MTHKOBBIX
MOMEHTOB MMITYJIbCHOTO peXHUMa paboThl U3JEIHs;

- UCIIOJIB30BAaHUE  COCTOSIHUSL — XJIQ[HO-TEKy4eCTH  JUlsl  CHSTHUS
BHYTPCHHUX HAINpPsHKCHHH B MaTepHaie W pasMEpHOH KaTMOpOBKH B TPEX
KOOPJHMHATAaX OJJHOBPEMEHHO;

- COYeTaHNE MaTepHATIOB B MepapXuu 00osouek chepuaeckoi HopMbl
KarcyJisl TAKUM 00pa3oM, YTO KaKIBIH MOCIEAYIOMHNIl CI0H BBIMOIHCH U3 MEHee
TBEPIOro U 00JIee IUIACTHYHOTO MaTepuala;

- COYCTAHHE MATepPHANIOB B HEPAPXUU siapa U 000J04eK chepHyecKoil
(OpMBI Karcyasl TakUM 00pa3oM, YTO SAPO BBHINOJHSETCS BCETa M3 Hamboiee
TBEPJOro MaTepHaa U3 BCeX MaTepHalloB, IIPUMEHEHHBIX TIPU CO3JJaHUU KaIICYJIbl;

- NPUMEHEHHE B KauecTBE OCHOBHOIO IPUHLMIA KATHOPOBKH —
coxpaHeHne 0e3 medopmanuii TBEpAOTO Anpa chepsl U MaKCHMAJIBHBIN yPOBCHB
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IUTACTHYECKOI JedopManyu IUTACTUYHBIX MAaTepHAIOB MHEepU(EpHtHBIX CIIOEB
cepsl KarncyJsl;

- IpUMEHEHHE Ui KaTHOPOBKH BBICOKOTO YACIBHOTO aBICHUS B
3aMKHYTOM TPEXMEPHOM IIPOCTPAHCTBE;

- NIPUMEHEHHUE MPUHIUIA PABHOMEPHOI'O Paclpe/ieleHus 1aBIeHHs 10
BCEM KOOpAMHATaM (OCSIM) 3aMKHYTOT'O TPEXMEPHOT'O TIPOCTPAHCTBA;

- moga0dop TONIMIMH IUIACTHYECKH Je(OPMHUPYEMBIX CIOEB TaKUM
o0pa3oM, 4YTO MHUHMMAaJIbHasl TOJILUHA CJIOs1 OOJblIEe WM paBHA JUAMETPY sipa
KarcyJbl;

[MpenmymectBo  u3o0perénnoro B kommanuu INTERNATIONAL
ENVIRONMENTAL TECHNOLOGY, INC kxoMHoO3UTHOro Mmarepuana — 3TO
TEIIONPOBOJSAMIA M AJICKTPONPOBOAIIAS — IICEBAOryOUaTass  KOMITO3UTHAS
TpEXMEpHAasi CTPYKTypa, M3 KOTOPOW COCTOUT H300PETEHHBIH KOMITO3UTHBIN
MaTtepuai, 00ecneunBacT:

- MaKCUMaJbHOE PACCEHBAHUE TEILIA;

- MaKCHMaJbHOE MOIJIOLICHUE TOKa;

- HHU3KOE HJIEKTPUUECKOE COPOTUBIICHNUE;

- HHU3KOE TEPMHUECKOE COIPOTUBIICHHE;

- HU3KUH ypOBEHb IOTEpPh TOKAa MPH MPOXOXKIECHHH €ro uepes
TPEXMEPHYIO CTPYKTYPY;

- MaKCUMaJIbHYIO CKOPOCTb MPOX0XKICHHUS UMITYJIbCHBIX CUTHAJIOB, IIPU
MUHHMAaJbHBIX TOTEPSIX SHEPTHH;

- MaKCHUMaJbHBIH ypOBEHb aOCOPOLMU DHEPreTHUYECKUX HMITYIIbCOB,
BO3HHMKAIOIUX C BBICOKOW 4acTOTOM M MMEIOIIUX HEOOJIBUIYIO UIMTEIbHOCTD,
COMOCTaBUMYIO C 4YacTOTOW MMITYJIbCOB, MPUYEM HA IUKE HUMIIyJIbca
SHEPreTHUecKasl HaChIILEHHOCTh UMEET MAKCUMAJIbHOE 3HAUCHHUE KaK MUHMMYM B
JIBa pa3a MPEeBbIIIAIONee HOMUHAIBHOE.

K 4ncoy KOCBEHHBIX MPEHMYIIECTB H300pETEHHOTO B KOMIAHUH
INTERNATIONAL ENVIRONMENTAL TECHNOLOGY, INC kommno3uTHoro
MaTepuaia cieayeT OTHECTH CIEAYIOIee:

- MaTepuaibl U HaHO cQepbl Ui WCIONb30BAaHHUA B KadyecTBE sIIpa
KallCyJbl  BBIIYCKAlIOTCS CEpUHHO Ha 0a3e HECKOJbKUX TOXIECTBEHHBIX
TEXHOJIOTMYECKHX MPOLECCOB,;
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- TEXHOJIOTHUYECKHE TPOIECChl Ui HAaHECEHUs] WIU TIOCTPOCHHS
MOCJISYIONIUX TOCIE sijipa clIoEB (000JI04eK) U3BECTHBI U ONPOOOBaHbI;

- TEXHOJIOTHYECKUE TPOLIECChl 00BEMHOI KaTHOPOBKU HUCIIOIB3YIOTCS B
TEXHHUKE XOJIOJHOTO BBIJABIMBAHUS, MMPHU MPOM3BOICTBE MpeccHOopM, MATPHUI[ H
T.IL

Meto MPOM3BOACTBA KOMIIO3UTHOIO MAaTEpHala MMECT JOMOJIHUTEIbHBIC
NPEHMYIIECTBA, BHITCKAIONINE M3 OCOOCHHOCTEH H300peTéHHOro Marepuaia. B
pe3yabTaTe MpUAaHus OKOHYATEIBHON T€OMETPHICCKON (HOPMBI MOKHO MOTYYUTh
HCKJTFOYUTEIPHO  BBICOKOE€  KAueCTBO  IOBEPXHOCTH  CTPYKTYphl,  0e3
JIOTIOJTHUTEIIFHOM MEXaHHYECKOW 00pabOTKH M NPH HEOOXOIMMOCTH MPOHM3BECTH
Ha 3TON MOBEPXHOCTU MOKPHITUEC TOKOIMPOBOIAINCH MUIEHKON M3 MCKYCCTBEHHOTO
arMasa, Ha KOTOPYIO MOYKHO KPEHHTh WM IasTh ICKTPOHHBIH KOMIIOHEHT. JTa
BO3MOJKHOCTb SIBIISICTCSI HOBOH.

Takum 00pa3oM, CTPYKTYpHO IpeAjiaraeMoe H300peTeHHEe MOXKHO
[IPEACTABUTH B BUJIC MHTEIPATHBHOU MEPApXUH, COCTOSIICH U3 B3aHMMOCBSI3aHHBIX
OTJIMYUTENBbHBIX (PU3UYECKUX, KOHCTPYKTUBHBIX M TEXHOJIOTHYCCKUX IPH3HAKOB,
Ha OCHOBaHMHM KOTOPHIX (OPMHUPYIOTCS KOHEYHBIC CBOMCTBA MpeAMeTa
U300pETEHHST — KOMIIO3UTHOTO MATEpHATIA.

N300peTEnHEBII Martepuan obnaymaer TETIONPOBOISIIIMHI u
AIIEKTPOIPOBO/SIIMMHU CBOMCTBAMU OIHOBpEeMEHHO. Takke MaTepuan oOnamgaeT
OydepHOl CIOCOOHOCTBIO paccerBaTh B CBOEM 00BEME TEIUIOBBIC MUMITYILCHI U
CBsI3aHHBIC C HUMH ITyJIbCAIIHU 3JICKTPUYECKOTO TOKA.

Ienp, mocTaBiaeHHAs B yKa3aHHOM M300pETEHHH, ONPEIEIIIeTCS CBOWCTBAMU
M300pETEHHOr0 MaTepHaa 1 MO3BOJISET JOCTHYD MPH €ro MPUMEHEHUH

- MOBBIIICHUE MOIIHOCTH AJICKTPOHHBIX HPHOOPOB, B KOTOPBIX
MIPEAIOIAraeTCsl HCIOJIB30BaTh MPE/IIaracMble MaTepHAJIbI;

- YMEHbBIIEHHE IabapuTOB 3JIEKTPOHHBIX IPUOOPOB, B  KOTOPBIX
HPEIONIaraeTcsi UCIOJb30BaTh IPe/IaracMble MaTCPHUAIIBI;

- MOBBIIICHUE YPOBHS HAA&KHOCTH OJICKTPOHHBIX MPHOOPOB, B
KOTOPBIX TPEANOIAracTcsi KCIoIb30BaTh NpeiaracMble MaTepHaJIbl;

- VIUIMHEHHE CpOKa JKU3HH 3JIEKTPOHHBIX TMPHOOPOB, B KOTOPBIX
[IPEAIOIAraeTCsl HCIOJIb30BaTh [IPE/IIaracMble MaTCPHAIIbL;
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- MOBBIIICHHE 00melt 3((EeKTUBHOCTH 3JIEKTPOHHBIX IIPHOOPOB, B
KOTOPBIX TIPEJIIONIATaeTCs NCTIOIB30BaTh IIpeIaracMble MaTePHAIIBL.

HcenbiTanus BapHAHTOB TEXHOJIOTUN AMHAMHYECKOIo
npeJBapHTeIbHOr0 OPpMUPOBAHUS TONIUBHOMH IMYJIbCHH

TexHomornss ~ IUHAMHYECKOTO  MPEIBAPUTENHFHOTO  IPUTOTOBIICHUS
TOTUTMBHOM SMYJIbCHU U3 JAM3EJIBHOTO TOIUIMBa No 2 M BOAOIPOBOJHON BOJIBI U
MOCJICAYIOMEH JAMHAMUYECKOW TOMOTCHM3AalMM YKAa3aHHOM OMYJIbCUH TIEepe]
BIIPBICKOM B KaMepy CrOpaHusi.

Jns peanmuzanMu TEXHOJOTMM HCMoib3yroTess Fuel mixing and activation
device (FAD), s mepBoro srtama, - JWHAMHYECKOTO TPEIBAPHUTEIHEHOTO
[IPUTOTOBJICHHUS TOIUIMBHOW OMYyJIbCHH K3 JAM3EIbHOrO TOIMBa No 2
BOJIONPOBOIHON BOjIbI, - FAD-25 (working diameter 25 mm, nominal productivity
7.5 GPH, fuel pressure 45 psi).

Jns mepBoro 3Tama MPHMEHSIOTCS ABe 0a30BBIX TeXHOJOrWH, - 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).

Jnst BTOpOTO 3Tamna, - TOMOT€HH3AIIH YMYJIBCHH TIEePe BIPHICKOM B KaMepy
cropanus, wucnonszyercs, - FAD-20 (working diameter 20 mm, nominal
productivity 2.5 GPH, fuel pressure 45 psi).

Ha BTOpOM »Tame KOHCTPYKIHMS ¥ TEXHOJOTHYECKHE BO3MOXKHOCTH
YCTPOWCTBA JUIsl ANHAMHYESCKOTO CMEIIMUBAHUS U aKTHBUPOBAHUS (TOMOTCHU3AIIHH )
TOTUTUBHBIX SMYJIECHI TTO3BOJISIOT MPAMEHUTH HECKOJIBKO BEPCHI 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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IIpeumymecTBa MeTOAa AUHAMHYECKOH TOMOTreHU3alNHU

JIro0oii B JKHAKOTO YIJIIEBOJOPOTHOTO TOIUIMBA U OCOOGHHO TOTUTMBHEIE
KOMIIO3UIIMM Ha OCHOBE JKUJIKOIO YIJIEBOAOPOJHOIO TOIUIMBA INPH XPaHEHUU
TEPSIOT CBOIO OJHOPOAHOCTB, YTO MPUBOJIUT K OOPA30BAHUIO CTYCTKOB, INIABHBIM
o0pa3oMm, Ha JHE KOHTCHHEpPOB, B KOTOPBIX XPAHUTCSA TOIUIMBO WM TOILTMBHAS
CMECh.

Uro0bl yCTpaHUTH 3Ty HEOAHOPOIHOCTH, Hanbojee ynoOHO U 2P (PEKTHBHO
IPUMEHATh NPOLECC MOMOIeHH3alUK ¢ IOMOLIbI0 MHHOBALMOHHOI'O YCTpOMCTBa
JUHAMHUYECKOW TOMOT€HH3alUH, KOTOPOE BBIMOJHSIET MPOLECC TOMOTCHH3ALUU
HETIOCPEIICTBEHHO B TPyOOIPOBOJE, MO0 KOTOPOMY ITE€PEMEIIAcTCsl TOIUIMBO HIIH
TOIJIMBHASI CMECh.

[lpnaMMas BO BHMMaHHE CHEIM(UKY H3PAMILCKOTO TOIUTMBHOIO pBIHKA,
KOTOPBIM HCIONB3yeT B KaueCTBE TOIUIMBA JUIsI KOTJIOB CypporaThl CTaHJapTHBIX
BUJOB TOILIMBA, CMEIIAHHBIC, HAIPUMEpP, C  KEPOCHHOM, BO3MOXKHOCTb
FOMOI€HU3alMM TaKOro TOIUIMBA CTAHOBMTCS' Ba)XHOW Kak A oOecredeHus
9KOJIOTHUECKON YHCTOTHI MPOIIECca CrOPaHusl, TaK M ISl OBBIIIEHNST a0COIIOTHON
(G QEKTUBHOCTH KOTIOB M JAPYTUX < TEPMOJMHAMHYECKHX IPOMBIIIICHHBIX
YCTQHOBOK.

OCHOBBIBasICh Ha pe3yabTaTaX HCIBITAHUNA TEXHOJOTHH OMNEPaTHBHOTO
CMELIMBAHUS U TOMOIE€HM3aLUU PA3IUYHbIX TOIUIMB, IO CBOMM CBOHCTBaM U
XMUMHUYECKOMY COCTaBY COIIOCTaBHMBIX C CypporataMH CTaHJapTHBIX TOIUIMB,
MOXXHO CJeNlaTh OOUIMH BBIBOJ, 9YTO JUII BCEX TAaKUX TOIUIMB OICpaTHBHAS
TOMOT€HU3AIMS [TO3BOJISET:

- CHM3UTHh KOHLIEHTPALMIO OKCUJOB a30Ta B BBIXJIONHBIX razax Ha 37-
39%

- VYBennuuth a0COJTIOTHBIH KT/ KOTJIa SRI05 1 Jpyroro
TEepPMOAMHAMHUYECKOTO 000OpyHOBaHMS MO MeHblIeli wmepe Ha 1%, dTO
SKBUBAJIEHTHO CHIDKCHHUIO YPOBHS PacxXoja TOIUHBA Ha 1% (HampuMep, Ui KOTIa
MIPOU3BOJUTENLHOCTEIO 10 TOHH Mapa B 4ac, MpY HOMHHAJIBHOM pacxoje TOIUINBa
1000 nuTpoB B 4ac, - SKOHOMHMsA 3aTpaT Ha TOILUIMBO B roJ IPU TPEXCMEHHOH
pabore cocrariser - 120 ThICSY JOJUTAPOB)

- IToBBICHTH HAZEKHOCTb KOTJIAa MJIM APYroro arperatra v 3Ha4UTENILHO
MTOBBICUTH HAJEKHOCTh M CTAOMIBHOCTH PAa0OTHI TEIUIOBBIICISAIONINX COOPOK, a
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TaKKe COKPATHUTH INPOIOJDKUTEIBHOCTD MPOCTOS 00OPYJOBaHMS JJISI PEMOHTA H
YPOBEHb 3aTpaT Ha TEXHUYECKOE 00CITy)KUBAHUE

- VYMeHBPIINTh  TOTpeOJiCHHEe  JONMOIHUTENBHOTO  BO3MyXa  JUISA
obecrieyeHUsT CTAOWIBHOCTH TIpoIecca TOPEHHS W TeM CaMbIM  IIOJydHTe
JIOTIOJTHUTENFHYI0 YKOHOMHIO 3aTpaT Ha TOIUTUBO (3TOT (akTop obecreynBaeTcs
TeM (haKTOM, YTO KOHIICHTpAIMsd MOHOOKCHAA YyTiepofa MpPH TOMOTEHH3AINH B
pexxkume on-line ctabuibHO cocranisieT 0 mr).

Oco0eHHOCTH CyppoOraTHbIX TOIUIMB, HMcHOJb3yeMblx B HM3pamie B
KayecTBe TOIUIMBA /ISl KOTJOB M NPUPABHEHHBIX K HMM IPOMBIIIEHHBIX
TePMOAMHAMUYECKUX YCTAHOBOK

B Uzpaune cypporatHoe TOIUIMBO  MPOU3BOAUTCS M3  OTXOJOB
HedTernepepabaThIBAIOINX 3aBOJOB, M3 PAa3MYHBIX CMecell OHOJIOTHYSCKOro
TOIUIMBA, U AJIS1 yN0OCTBA B KOHIIE MPOU3BOACTBEHHOIO MPOLECCA €r0 CMELIMBAIOT
CO CTaHAAPTHBIM TOILUTUBOM, B OOJIBITMHCTBE CIYYaeB C KEPOCHHOM.

Takoe TOIIMBO TpeOyeT TOMOTCHM3AIWH C LENbI0 IOJIY4YeHHs Ooiee
OHOPOAHOM CTPYKTYpBl H, 3a CYET OTOro, Ooiee CTaOWIBHOTO M YHCTOTO
mporiecca CropaHusi, 4YTo, B CBOIO O¥€PE/Ib, IIOMOTaeT MOBBICUTH 3()(PEeKTHBHOCTH
9TOro 00OpyJOBaHUs M CHH3HMTL -3aTpaThl Ha SKCIUIyaTallMI0 M 3aTpaThl Ha

TOILIMUBO.

IIpouecc AMHAMUYECKOI TOMOTreHH3alHU

B Hauane KpaTKo O MpeiaraeMoil TeXHOJOTMH, OCOOCHHOCTSX W HOBH3HE
9TOM TEXHOJIOTUU:

YCTpoHCTBO Ui  TUHAMUYECKOW TOMOTEHHM3AIUU JKHIKUX TOIUIHB U
TOIUIMBHBIX CMECEH NOJDKHO COCTOATh U3 CEKLMU T'MAPOJUHAMUYECKOro pa3roHa,
KaueHUs U COOCHOM BTOPOH THUIAPOJAMHAMUYECKOW CEKIIMH CO BCTPOSHHBIM
TeHEePaTOPOM BUXpPEH, KOTOPBIN MpeoOpa3yeTcs B TUIPOANHAMUICCKAN YCUITUTEh
YPOBHSI TypOYJIEHTHOCTH, MOJKIIOYEHHBIH K BXOAY B HACOC BBICOKOTO JABJICHUS
JIBUraTessl BHYyTPEHHETO CrOpaHusl.

Bce romoreHM3HpoBaHHOE JKMAKOE TOIUIMBO MJIM TOIUIMBHAsA CMECh B
YCTPOKMCTBE JIJIsl TUHAMUYECKOW TOMOTCHU3AIUH KHUJIKOTO TOIUTMBA U TOTUTHBHBIX
cMmecell pasnensieTcs Ha JBa IOTOKa, nepBblii (60% oT o0mero moToka) Hof
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nasieHueM 3 Gap (45 (yHTOB Ha KBaJpaTHBIH JIOIM) MOCTYHAaeT B Pa3rOHHYIO
THIPOANHAMHYECKYI0 ~ CEKUUIO  (YCKOpDEHHE  OCYIIECTBISIETCS ~ CHCTeMaMH
YCTPOWCTB, WHUIUHPYIOIMX  (QOpMHpOBaHHE  KOAKCHAIBHBIX  3()(PEKTOB-
Bepuynmm), BTopoit (40% oT obuiero pacxona) mox aasieHueM 3 6ap (45 ¢ynToB
Ha KBaJpaTHBIM [IOWM) TIOCTyHaeT B KOAaKCHAJbHYIO IIEPBYIO, BTOPYIO
THIIPOANHAMHYECKYIO CEKLIUIO;

B ycrpoiicTBe HpoMCXOAHUT AMHAMHYECKHUN IPOLECC IOCe10BaTeIbHON
TOMOTI€HM3aMK TOTOKA >KUAKOrO TOIUIMBA WM TOIUIMBHOM CMECH, Ha IEPBOM
JTare TOMOICHM3alMs TI0 YPOBHIO TYypOYJEHTHOCTH B TPyOOIpoBojae (3TOT
IpoIecc OTCYTCTBYET HHM B OJHOM M3 HW3BECTHBIX YCTPOWCTB W TEXHOJIOTHH
TOMOT€HU3AIMM, 5TO OJAWH U3 OCHOBHBIX 3JIEMEHTHl HOBU3HBI TEXHOJIOTHH,
JIOKyMEHTBI HHTEIIEKTYyalIbHOI COOCTBEHHOCTH KOMIITAHHH - pPa3paboTyWka |
BJIaJIeJIbIla TEXHOIOIHUN);

ITocme »TOro TrOMOTE€HW3HPOBAHHBIA MOTOK JKUAKOTO TOIUIMBA WU
TOIUTMBHOW CMeCH NpeodpasyeTcss B THAPOAMHAMHUYCCKYIO BHXPEBYIO TpPYyOy
(6maromapst BCTpOEHHOMY T€HEepaTOpy BUXPEH) U HANpaBIseTcsl B HACOC BBICOKOTO
JIaBIICHHS JIBUTATENsI BHYTpeHHEro cropanus (nasienue ot 2000 go 3000 Gap, wmu
29000-43500 ¢yHTOB Ha KBaJpaTHBINA JIOWM), TJIe BTOpas CTYICHb B IMOTOKE
MPOUCXOJUT JHMHAMHUYECKas TOMOTEHHM3alus, B pe3yJbTare KOTOPOH pasmep
YacTUIl B FOMOI€HU3UPOBAHHOM TTIOTOKE YMEHBIIAETCS 10 YaCTHUL] pa3MepOM MeHee
OTHOTO MHKpOHA, T.. N0 KJIIOUEBBIM MapamMeTpaM MOTOKa OH MpeoOpa3yeTcs B
TOMOTCHH3UPOBAHHYIO KHKOCTh, SKBUBAJICHTHYIO [0 CBOMCTBAM HAaHOIMYJIbCHH;

IIponecc roMmoreHU3aluy NPOUCXOTUT B TEUEHHE NIEpUOJia BpEMEHU MeHee 1
CeKyHIBI ¥ HE HapylmaeT HUKAKUX CCTCCTBCHHBIX COOTHOIICHHH B
TOMOTI'€HU3UPOBAHHOM HJIKOM TOIUIMBE WJIM TOIJIMBHOM CMECH.

[ponecc roMoreHU3aMy MPOUCXOJNUT MPH CTAOWIBHOW TeMIIepaType HIIH,
IIPU OTIPEIETICHHBIX COOTHOIICHHAX, KOTa TeMIIepaTypa roprodeil KUIKOCTH HITH
TOIUTMBHOM CMECH CHUKAETCS.

Becp mpormecc AWHAMHYECKOM TOMOTEHH3AaIMH IIPOMCXOAWT 3a CUET
CO3IaHMA OCOOBIX TYpOYJICHTHBIX T'HIPOAMHAMMYECKHX YCIOBHH B IOTOKE
JKHIIKOTO TOTUIMBA WJIM TOIUIMBHOW CMECH, HE Hapymas XUMHYECKOro U
(U3MYECKOro PaBHOBECHSI MEXKTy BCEMH €r'0 KOMITOHCHTAMH.
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[TonoxuTenpHble  pa3iuyus  MEXKAY  JUHAMHYECKAM  MPOIECCOM
TOMOTEHHU3AINH U CYIIECTBYIOIIUM:

- CYIICCTBYIOIIAs TEXHOJOTHsS HE WMEeT CTaJud JHHAMHUYECKOU
TOMOTEHU3AMH C TOYKH 3pPEHUs] YPOBHS TYpOYJISHTHOCTH M O3HA4YaeT, 4TO
CYIIECTBYIOIIAsE TEXHOJOTHsS HEe JONYyCKaeT Tpolecca TOMOTCHU3AlMH B
TOTUTMBOTIPOBO/IEC JIBUTATEIsl BHYTPECHHETO CrOPaHHUS;

- BTOpas CTaAMs Mpolecca TOMOTECHH3AIUU MPOXOIUT TOJ JaBICHHEM, MO
MEHbIIICH Mepe B J[Ba pa3a MPEBbIIAIIIMM HEOOX0IUMOe JIJIi TOMOTCHHU3alUY Ha
YpOBHE HAHOYACTHII,

- pa3Mepbl YacTuil (TI00yI1) B TOMOTCHU3UPOBAHHOM KHIIKOM TOTUIMBE WITH
TOTUTMBHOW CMECH, TOMOTI'C€HM3MPOBAHHOW 110 MpeiaraéMoil TEXHOJIOTHH, BCE
oMHAKOBBI B npenenax 70-120 HaHOMETPOB U HE UMEIOT TeHJICHIINH K CIUIIaHUI0
- B CYILECTBYIOIIEH TEXHOJIOTMH PACHpE/esICHHE M0 pa3MepaM BapbHpPYyeTcs OT
HaMMEHBIIETo 10 HanbobIero - 6onee yem B 10 pa3, - ot 02 10 2 MUKPOH;

- BCE TPOIIECCHl TUHAMUYECKON TOMOTEHHU3AIIMA MOTYT OCYIIECTBIATHCS B
TOIUTMBOTIPOBO/IC ABHUTATENs BHYTPEHHETO CropaHus, HampuMep, OT TOTLTUBHOTO
Hacoca K HacoCy BBICOKOTO JABICHUS U He TPEOYIOT CHeIHaTbHBIX MOAH(DUKAIHIA
KOHCTPYKIIUH JIBUTATEIIS;

- B Ipolecce  JAMHAMHYECKOH TOMOTCHU3AllMH  TeMIeparypa
TOMOTEHU3UPOBAHHOTO JKUAKOT'O TOTTMBA WM TOIIMBHOW CMECH HE TIOBBIIIACTCS;

- B yCTpoiicTBe [UIsl JAMHAMHUYECKOM TOMOTCHM3AIMM  BO3MOYKHO
OITHOBPEMEHHOE JT00ABJICHHE TOMOTEHHOTO >KHUIKOTO TOTUIMBA WM TOIUTMBHON
CMECH K TOMOTEHHU3MPOBAHHOMY JKUIKOMY TOIUIMBY WJIM TOTUIMBHOHM cMecH (MU
BOJI€, FJTM METAHOIY, HJIH 3TAHOITY);

- YCTPOWCTBO JJIsi JUHAMHMYECKOW TOMOTI'CHH3AIMH HMEET MHHHUMAaJbHbIC
rabapuTHble pa3Mepbl U Ooiee ymOOHO B OKCIUTyaTallMW, YeM H3BECTHEIC
YCTPOICTBA, HMEET ONTUMAJIBLHBIC YCIIOBHUS JIJISl YCTAHOBKH M OOCITY)KWBaHHS,

- VYcTpoiicTBO A IMHAMUYECKOM TOMOI€HM3allUM JKUIKUX TOIUIUB U
TOIUTMBHBIX CMECeH 3HAYMTEIBHO JIEIIEeBIe CYNIECTBYIOMIET0 000pyIOBaHUS TOTO
)K€ Ha3HAYCHMSI,

- Ha YCTPOMCTBE Ui TWHAMUYECKOW TOMOTEHHU3AIMU JKUIAKOTO TOILIMBA U
TOIUTMBHBIX CMECEH BO3MOXKHO BBIMOJHEHHUE TEXHOJOTMUYECKOW TOMOTE€HH3aIuu
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nepes BBOJOM IIOTOKA TOIJIMBA MJIM TOIUIMBHOM CMECH B TEXHOJIOIMYECKOE
000pya0BaHKE IS IPOM3BOACTBA APYTUX YTIEBOJOPOIHBIX MIPOAYKTOB;

OpurnHajbHoOe YCTPOHCTBO 115l AMHAMAYECKOI rOMOreHn3anum

Pa3paboTaHo, M3rOTOBICHO M HEOJHOKPATHO HCIIBITAHO YCTPOMCTBO I
JUHAMHUYECKOI FrOMOTeHHU3aIuu KUIKUX TOTIIMB M TOIUTUBHBIX CMeceH.

VYCTpOHCTBO 4pe3BbIYAiHO KOMIIAKTHO, HMMEET pa3MeEphl, I103BOJIAIOLIUE
BCTPauBaTh €ro MpPaKkTHUYECKU B JI0OOH JBUrarelb BHYTPEHHEro CropaHus, Kak
CTAI[MOHAPHOTO THUMa (HAmpuMep, CyJOBble JBHUTATENH), TaK M B JABUTATENH,
YCTaHOBJICHHBIE Ha TPAHCIOPTHBIX CpEACTBAaX (HANpHMep, aBTOMOOWIHM BCeX
THUTIOB).

VYerpoiictBo He TpeOyeT KaKHX-JIHOO JOTIOJHHUTEIBHBIX AIIEMEHTOB MIIN
KOMIUIEKTYIOIUX U1 PabOTbl U MOXKET OBITh NPAKTHYECKH YCTAHOBIEHO Ha
TOIUTMBOIPOBO/IC ABUTATENI BHYTPEHHETO CTOPAHUS, TIOCNIE TOIUIMBHOTO HAcCOCa U
TIepet HACOCOM BEICOKOTO JaBIICHHS JIBUTATEIIS

Bce BXOmHBIE M BBIXOAHBIC COCAUHUTENBHBIC JJIEMEHTHI YCTPOMCTBA
YHUQUIMPOBAHbEI, [ YCTAaHOBKM YCTPOWCTBA HA JBUTATeNb BHYTPCHHETO
CropaHuss He TpeOyeTcsl CHEeLUadbHOW TMOATOTOBKH, HWHCTPYMEHTOB U
00opyoBaHHS

VYcTpoiicTBO HE UMEET ABMKYLIMXCS YacTel, OHO MOXKET ObITh U3TOTOBIEHO
B JIFOOOM HEOOXOAMMOM MacHmTabHOM K03 (duiineHTe;

VYCTpoWCTBO MOXKET OBITh M3TOTOBICHO HA CEPUIHHOM IPOHM3BOICTBEHHOM
000pyIOBaHUU € LU(POBBIM MPOTPAMMHBIM YHpPaBICHUEM, I U3TOTOBICHUS U
cOOpKH, a Tarkke KOHTPOJIS KadecTBa YCTPOHCTBA HE TPeOYyIOTCS CHEenHaIbHBIC

TCXHOJIOI'MHU, MaTC€praJibl U UHCTPYMECHTLI.

TepmoauHaMuyecKkuit apdexr oT HCIO0Jb30BAHUSA
TOMOT€HU3HPOBAHHOIO TOILINBA (MOJYYeHHBbIH ¢ MOMOUIBIO YCTpPOWCTBA sl
JTMHAMHNYECKOil rOMOreHU3aIum)

ITocne roMoreHu3ay TOIUIMBO CropaeT paBHOMEPHO, MO CBOEMY 00beMYy,
mmocjie BIOPBICKA OTCYTCTBYIOT JIOKaJbHBIE 30HBI ¢ Ooyiee KPYMHBIMU (ppaximusMu
JTIUCTIEPCHOCTH

23



brarogapst atoMy mporece cropanusi npoxoaut Ha 35-40% ObicTpee U B TOit
e TIPOIOPIHM ycKopseTcss 3(QEKTHBHOE BbIICNCHHE Tema (pe3yiIbTaThl
MOJTBEPIKICHBI Oosiee yeM 60 IUKJIaMH HCIBITAHHIA HAa COBPEMEHHOM CEpUITHOM
JU3ENIbHOM JIBUTaTenie pabouum o0beMoM 2,5 uTpa).

TexHONOTHST TOMOTEHHU3AIlMM OJWHAKOBO XOpOIIO padoTaeT Kak B
JBUraTessIX CO CTaHIAPTHBIM 000OpYyJOBaHUEM, TaK U B JBHUraTeIsX C CUCTEMaMHU
PEeLUPKYISIIUT OTpabOTaBIINX Ia30B.

B cinyyae HeCaHKLMOHMPOBAHHOIO IIONAJaHMs BOAbI B TOIUIMBHBIN Oax
JUHAMHUYECKash TOMOTEHHM3alusi 3a HECKONbKO MMJUIMCEKYHJA [0 IOCTYIUICHUS
TOIUTMBA B HACOC BBICOKOTO JaBJICHUs 0OecHeynBaeT THHAMHYECKOe 00pa3oBaHUE
MHUKPO3MYJBCUH M IOJHOCTBIO yCTpaHsieT Jr000e BpeqHOe BO3ACHCTBHE BOJBI,
comepkamiefics B TOIUIMBHOW OSMYJbCHHM, Ha MIBHTATedb W IIPOIECC €ro
skcrutyatauuy; (PesynbraTsl noaTBepKAeHbl Oonee yeM 60 LUKIaMU MCIBITAaHUN
Ha COBPEMEHHOM CEPUITHOM JTU3EIILHOM JIBUTATelNe pabounm o0beMoM 2,5 uTpa).

MuUKposMynbCcHsi, coxpaHsis A(PQPEKTHBHYIO  MOIIHOCTh  J[BUTATEII,
3HAYUTENIEHO CHM)KAET KOHLIEHTPAIMIO CAXKH B BBIXJIOMHBIX ra3ax (CHIKCHHE Ha
97%) W KOHIEGHTpALMIO OKCUJIOB a30Ta (CHmWkeHue Ha 12%), cokpamiaer
MIPOOJKUTENILHOCTD TIOJIHOTO LIMKJIa CFOPAaHUs U YCKOPSIET MPOLIECC OTBOJA TeIlia
(pe3ynbpTaThl TMOATBEPXKAEHBI Ha Oosee dYem 60 TMOTHBIX OOpPATUMBIX
HCHBITATENIbHBIX LUKJIaX HAa COBPEMEHHOM KOMMEPYECKOM JAM3EIbHOM JIBUTATEsIe
pabounm oObeMOM 2,5 JTUTpa).

Jkojoruyeckuii 3¢p@PexT OoT HCMOIH30BAHUS T'OMOreHU3HPOBAHHOIO
TOILIMBA

IIpumenenue yctpoiicTBa JUIsi JMHAMHYECKOW TOMOTCHH3ALUU KUJIKOTO
TOIUIMBAa B TOIUIMBHOM CHUCTEME JBHUraTesiell BHYTPEHHEIO CTOPaHUS I103BOJISIET
3HAYNUTEIBHO CHHU3HTh TOKCHUYHOCTH BBIXJIOIHEIX Ta30B M MOJKET ITO3BOJIHTH
JOOHUTHCS COOTBETCTBHSI TPEOOBAaHHMSM OJKOJIOTHYECKUX CTaHAAPTOB Ha paHee
BBIIYIICHHBIX TPAHCIIOPTHBIX CPEACTBAX, B TOM YHUCIIE JUTUTEIHHO HAXOAIIUXCS B
JKCILTyaTaliu.

IIpouecc MOCJIEA0BATEILHOM JMHAMUYECKOMN TOMOI'CHU3AI NI B
COBPEMEHHOM JM3EIILHOM J[BUTATEJIC.
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YeTpoiicTBO 11 AMHAMUYECKOW TOMOT€HM3AIlMM TOIUTMBA W TOILTUBHON
CMEecH B  COBPEMEHHOM  JM3€IbHOM JBHTaTele yCTaHABIMBAaeTCS  Ha
TOTUTUBOTIPOBOJIE IOCIIE€ TOIUIMBHOIO HAacoca MW Iepell HacoCOM BBICOKOI'O
JaBJICHUS

IMoTrok TomnmMBa TOCHE TOILIMBHOTO HAacoca paslensieTcs Ha JiBa IMOTOKa,
OJIMH M3 KOTOPBIX MMEET pacxoj, paBHbId 60% oT o0IIero pacxoja TOIIWBA, U
HamnpaBIsIeTCs K IEHTPaJIbHOMY OCEBOMY BXOIY B YCTPOHCTBO AMHAMHYECKON
TOMOT€HHM3AllMK TOIUIMBA, @ BTOPOH MOTOK, paBHbId 40% oT oOmiero pacxona
TOIIMBA, BBOJUTCS B MHTEIPAIBHOE YCTPOHCTBO BBOJA, COCTOSIIEE M3 YETHIPEX
paaraibHBIX KaHAJIOB.

ITocnie romoreHu3auy TOIUIMBO CropaeT paBHOMEPHO, MO0 CBOEMY 00beMYy,
Mocjie BIPBICKA OTCYTCTBYIOT JIOKAJIbHBIC 30HBI ¢ OoJiee KPYMHBIMU (DpakiusMu
JTIUCTICPCHOCTH.

Braromaps 3Tomy mporiece cropanus mpoxomuT Ha 35-40% OsIcTpee U B TOIt
JKe TPOMOPIUHU  ycKopsieTcs: A (GEeKTHBHOE  BbIIENEHHE Temia (pe3yabTaThl
MOATBEPKIeHBI Oosiee yem 60 HUKIAMH UCIBITAHUH HAa COBPEMEHHOM CEPHUIHOM
JIN3ENILHOM JIBUTaTelNe pabouum 00beMoM 2,5 muTpa).

TexHoJIOTHS TOMOTCHM3AIMK -~ OJJMHAKOBO XOpOIIO paboTaeT Kak B
JBUTATEISIX CO CTaHIAPTHBIM 0OQpPYIOBaHUEM, TaK M B JBUTATENSIX C CUCTEMaMH
PELUPKYISIIIMKA OTPAOOTaBIIMX TA30B.

IIpouecc moc/ienoBaTe/JbHONH JAUHAMHYECKOW TrOMOreHH3allMu B
COBpPeMEHHOM 0eH3MHOBOM JBHUraTeie

YceTpoicTBO I AMHAMMYECKONW TIOMOIE€HM3alUM TOIIMBA M TOILIMBHOM
CMECH B COBPEMEHHOM OEH3MHOBOM  JBMraTeje YyCTaHaBIMBAaeTCs Ha
TOIUIMBOIPOBOZE IOCIE TOILIMBHOIO HAcoca U IIepell HAcoCOM BBICOKOIO
JIaBJICHMUSL.

IMoTrok TomnmMBa TOCHE TOILIMBHOTO HAacoca pasfenseTcs Ha JBa IMOTOKa,
OIIMH U3 KOTOPBIX MMEET pacxoi, paBHBIN 60% oT oOImiero pacxoja TOIUIMBA, U
HampaBlsieTcs K IIEHTPalbHOMY OCEBOMY BXOAY B YCTPOMCTBO JUHAMHYECKON
TOMOTEHM3AI[MM TOIUIMBA, a BTOPOH MOTOK, paBHBIH 40% oT obmero pacxoxna
TOIUIMBA, BBOAMUTCS B MHTErPAJIbHOE YCTPOWCTBO BBOJA, COCTOSILNEE M3 YEThIPEX

paanalibHbIX KaHAJIOB.
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TexHonoruss TroMOIrE€HU3allMd OJMHAKOBO XOpOUIO paboTaeT Kak B
JBHUTATEISIX CO CTAaHAAPTHBIM 00OpPYHOBAHUEM, TaK M B ABUTATEISIX C CHCTEMaMH
PELMPKYJISIIUY OTPaOOTaBILINX ra30B.

IIpuMeHeHHe Mpolecca TUHAMUYECKON rOMOreHM3aluu B JIBHTaTesiX
BHYTPEHHET0 CrOpaHusi, HCIMOJIb3YIONIUX B KaYecTBe TOIIMBA CMeCh ITaHOJIa
W OeH3HHA

DTaHoN, JaXke BBICOKOKAYECTBEHHBIN, COICPKUT HEKOTOPOE KOIMYECTBO
BOJIBL.

Iepen cmemmBanueM (HampuMmep) ¢ OSH3MHOM STAHOII SIBJISIETCS TOBOJBLHO
CTaOMIILHBIM BEIIECTBOM, M U3 HETO HE MPOUCXOAMT pa3/ie/ieHHs BOIbI U CITUPTA.

CMech dTaHONa ¢ OCH3MHOM HE SIBJISICTCS MOJTHOCTBIO CTAOMIBHOM, M TIpU
OTpEIeNICHHBIX OOCTOATENBCTBAX (HAMpPUMeEp, TPU HHU3KUX TeMIEpaTypax) H3
cMecu OCH3MHA M DTAaHOJIA OTAEISIETCS BOJA.

B cnywae, ecnmu B cHCTeMy JBHTateis BBEICHO YCTPONCTBO ISt
JUHAMHYECKOW TOMOTCHM3AIIMK, BOAA TIPH ONMPEICICHHBIX OOCTOATEILCTBAX,
OTJCNICHHAsT B TOIUIMBHOM Oake JBUTATeNsi OT OCHOBHOM YTJIEBOJOPOIHON
(Gpakiuyu TOIUIMBHON CMECH B YCTPOMCTBE, IUHAMHYCCKH CMEIIMBACTCS C
YIIICBOAOPOIHBIMU (PPAKIMSMHE, JIPEBPAIIasi MOTYYCHHYI0 CMECh B MUKPO- HIIH
HAHO dMYJIbCHS.

Cropanue OMyIbCHH. TPOHMCXOAWT, KaK MpPaBWIO, B CTaOMIBHOM
TEPMOJUHAMUYECKOM PEXHMeE, 03 METOHALMU U ¢ HU3KUM COJCPKAHUEM CaXKH U

OKCHUIOB a30Ta B BBIXJIOITHBIX I'a3ax.

IIpuMeHeHune mpoiecca TUHAMUYECKOH TOMOTeHHM3allMU B JABHTATesIX
BHYTPEHHEr0 CropaHus, HCHOJBL3YKIIHX B KayecTBe TOIUIMBA CMeCh
MeTaHoJIa U OeH3HHA

MertaHod, Jake 0OBIYHOTO KauecTBa, MPAKTUUECKH HE COAEPIKUT BOJBI;

Jo cmemmBaHus (HampuMmep) ¢ OCH3WHOM METAHON SIBISIETCSI JTOBOJBHO
CTaOMJILHBIM BEIIECTBOM M ITOCIIC CMEIIMBAHUS C HUM MTPAKTHUYECKU HE OTACISCTCS
oT OeH3uHa.
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Cmeck MeTaHONA M OCH3MHA HE SIBIISCTCS ITOJHOCTBIO CTaOMIBHOW M IIpU
OIIPE/ICICHHBIX 00CTOATEIBCTBAX (HANPHUMeEp, IPH HU3KHX TEMIIepaTypax) MMeeT
TCHJCHITMIO 00Pa30BBIBATE CI'YCTKH.

CropaHue rOMOTCHU3UPOBAHHOTO TOIUIMBA MPOUCXOAUT, KaK MPaBUIO, B
CTaOMIBHOM TEPMOJMHAMHYECKOM pEKHME, 0e3 MEeTOHAMH M C HU3KHM
COZIEPYKAHUEM Ca)KU M OKCHJIOB a30Ta B BBIXJIOTIHBIX T'a3ax.

IIpuMeHeHHe mpomecca ANHAMHYECKOH TOMOreHH3allMM TPH TMojaye
TOININBA B TOPEJKH KOTJIOB, TYpOMH M JPYrHX TePMOAMHAMHYECKHX
YCTPOICTB

IlockonbKy B 3THX TepMOAWHAMHYECKHX CHCTEMaX B Ka4yeCTBE TOIUTHBA
UCIIOJIB3YeTCs Oojiee TsHKENoe AM3ENbHOE TOIUIMBO M PA3jIMYHBIC BHIBI Ma3yTa, B
TaKWX BHJAX TOIUIMBA OOpa3oBaHHE KOMKOB M3 Oojee TKENBIX (pakiuid c
BBICOKOH BSI3KOCTBIO IIPOMCXOAUT O0JIee MHTCHCHUBHO.

B ciryuae, ecnn B kaMepy MOJa4Yy TOIUTHBA U CTOPAHHS BBEICHO YCTPOICTBO
JUIi  JUHAMHYECKOM  TOMOTCHM3alWH,  CCYCTKH, IPH  OIPEICICHHBIX
o0cTosTeNbCTBAX 00pa3yIoNIUecs B TOIUIMBHEIX 0akax M COCTOSIINE M3 OCHOBHOM
YIIICBOZOPOJHON (Ppakumy TOIUIMBHOW - CMECH B YCTPOWCTBE, IHHAMHUYECKH
CMCIINBAIOTCS C OCTAJIBHBIMH  YINICBOIOPOJHBIMU  (DPAKLUSIMU, I[IPEBpaIas
CTYCTKH CMECH B MUKPO- MJIH HAHOYACTHIIBL.

CropaHue TOMOTCHH3UPOBAHHOIO TOIUTHBA IMPOUCXOIHT, KaK IPaBHIO, B
CTa0WIPHOM TEPMOIMHAMHYCCKOM pEKUME, 0€3 HCTOHALMH M C HHU3KHM
COZIepYKaHUEM CaKH M OKCHJIOB a30Ta B BBIXJIOITHBIX Ta3ax

B HEKOTOpBIX CIy4asxX U TpPH OMNPEICICHHBIX YCIOBHAX 3HAYUTEIbHAS
SKOHOMHS TOTIIHBA.

IMoTeHunaJ NMpUMEHEHUs] MPOIEcca TUHAMUYECKOW TOMOreHU3auuu B
CYAOBBIX ABUTATE/SIX U IN3eJIb-TeHepaTopax

[Tockonbky B 3TUX TEPMOIMHAMUYECKHMX CHUCTEMaxX B KauyeCTBE TOILIMBA
HCTIONB3YeTcst 0oJiee TsHKENoe TU3EIbHOE TOTUIMBO U Pa3InYHbIe BUIBI Ma3yTa, TO
B TaKHUX BUJIaX TOTUIMBA 00pa30BaHKUE CT'YCTKOB MPOUCXOAUT O0Jiee MHTEHCHUBHO.

Ecnu yctpolicTBO /U1 JUHAMUYECKOW TOMOTE€HU3AllUU BBOJUTCS B CUCTEMY
CyJIOBOT'O JIBUTaTeNisi WU JHU3elIb-TeHepaTopa, CryCTKH, TPU OMNpPEEICHHBIX
o0cTosATEeIbCTBAX 00PA3YIOIMECS B TOIIMBHBIX 0aKax M COCTOSIIINE U3 OCHOBHOM
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YrIeBOJOPOAHON (pakiyy TOIUIMBHOM CMECH B YCTPOMCTBE, JMHAMUYECKH
CMEIIMBAIOTCS € OCTaBLIMMMUCS YIJIEBOJAOPOAHBIMU (DpakumsiMu, HpeBpaiias
CTYCTKH CMECH B MHKPO- HJIH HAHO YaCTHIIBI.

CropaHue roMOreHM3UpPOBAHHOIO TOIUIMBA IPOMCXOAMT, KaK MPAaBHIO, B
CTaOMJIBHOM TEPMOJMHAMHUYECKOM pEXHMe, 0e3 [EeTOHALMH M C HU3KHM
COJIep)KaHUEM Ca)KM M OKCHIOB a30Ta B BBHIXJIOIHBIX Ta3ax.

IMoTeHuuan mpuMeHeHHs] Mpolecca AWHAMHUYECKOH TOMOTeHH3aluu B
JABHUraTEILHBIX YCTAHOBKAX CAMOJIETOB

B cBsBM ¢ HegaBHMMH  COOOINEGHUSMH 00  3KCIEPUMEHTAIHLHOM
HCIIONB30BAaHUM  OMOTOIUIMBA WIIM  TOIUIMBHBIX CMecel JuUls aBHALMOHHBIX
JBUTATENIed ¥ 3Has, YTO TOIUIMBHBIE CMECH, COJCpIKAIINEC KOMIIOHCHTHI
OnororuiMBa, O00TAamalOT CBOHCTBOM 00pa3oBaHWA CIYCTKOB, JAWHAMHYECKAs
TOMOTGHHM3aIMsl TAKOrO TOIUIMBA MEpes BIPHICKOM B KaMepy CrOpaHHs MOXET
3HAYMTEJIBHO TTOBBICHThH HAJISKHOCTh TaKUX JABUTATENIed U MOXKET OTKPBITH CLOCO0
[PUMEHEHUSI TOIUTMBHBIX KOMITO3UIMI B aBUALIHOHHBIX JBUTATEIISX.
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Pucynok. MoJienb yCTpOHCTB JUIsi TOMOTE€HU3AIUN
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PucyHOK. DJIEMEHT yCTPOUCTB AJIsi TOMOTCHU3AINI

Pucynok. Mopenb aeMeHTa ycTpoiicTBa 11t TOMOT€HU3aLuU
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CIIUCOK UCHOJIb30BAHHOM JTUTEPATYPHI,
HNATEHTHOM U JIMHEH3UOHHON MUHO®OPMAILIUU

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 aecrodynamic component and an acrodynamic 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

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
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

67
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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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puaoxenne 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
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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

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
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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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Ipunoxenue 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
is 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—"74" 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:

I.

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

2. Collection of the water in methanol tank [ present at Dor Chemicals |

w

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

27 — 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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