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IIpeauciaosue

M3 Bcex BHJIOB PACTUTEIbHBIX Maces IOJCOJHEYHOE MAcio sIBIIETCS Haubosee
MOJIOJBIM U IIEPCIEKTUBHBIM.

AKTHBHasi UCTOpPUS PACIIPOCTPAHEHMSI IT0ACOITHEYHOTO MAacila Hayajlach CPAaBHUTEIBHO
HenaBHO — B 1829 ropy. Tak kak KyJIbTUBUPOBAHUIO MOJCOIHEYHUKA YACIAIOCH TOCTATOYHO
00JIb1II0€ BHUMAHHUE, C 3TOr0 NIEPHO0/1a BhIpalllMBaHKE [T0ICOJHEYHUKA CTAI0 HOMYJISPHBIM BO
MHOTHX pernoHax Poccuiickoii mmnepun, ocoOeHHO Ha YKpauHe.

3HaYUTENBHOE POU3BOACTBO CEMSH MOJCOTHEYHHUKA MOICTETHYI0 HHTCHCU(DUKAITUIO
IIPOM3BOJICTBA MOJICOJHEYHOIO Macia ¢ y4€TOM OCOOEHHOCTEH pas3IMYHbIX PErHOHOB U
KYJBTYpPbI 36MIIEJENINS IPUCYILNX M. Tak Kak K IIOJICOJHEYHOMY Macily 10 IIOPBI 10 BpEMEHU
HE MpPEeABbABISIINCH OCOObIE TPEOOBaHUS M HE BO3JArajuCh HAAEKIbl Ha ONTHUMU3ALMIO
CBOMCTB Maciia, IPOM3BOJCTBO MTOACOIHEYHOI0 Macja BEJI0Ch TPAAUIIMOHHBIMIA METOJAMU, U
TEXHOJIOTUH 3TOT0 IIPOU3BOCTBA HE NEPEBOANINCH B Pa3psl yMHOIO IPOU3BOACTBA. B cBOIO
ouepellb YMHOE IIPOU3BOJCTBO JOJDKHO JaTh TOJYOK K ONTHUMM3ALMU U CaMOro MPOAYKTa —
CO3aHHIO YMHOTO IIPOJYKTa.

JUis neTanbHOro IiryOOKOIO aHalinu3a BO3MOXHOCTEH AadbHEHIIEro pa3BUTUS aBTOP
HacTosIed MyOJIMKaluu paccCMOTPEN HECKOJIBKO TEXHOJIOIMYECKUX BOIIPOCOB, BO3HUKIIMX B
MOXOKUX T10 CBOMCTBAM MaciiaM, Halpumep, B OOJIACTH AM3EIBHOI0 TOIUIMBA, KOTOPOE IO
YPOBHIO BSI3KOCTH MOKHO COIOCTAaBHUTH C MOJACOIHEYHBIM MacioM. Ho mpexzae Bcero Obuin
PacCMOTPEHBI PA3IIMYHBIE ACTIEKTHI ITOJIYyYEHUsI YMHBIX IPOYKTOB, JUUIsl KOTOPBIX YHUKAJIbHbBIE
CBOMCTBA IOJCOJHEYHOI0 Macjia U COAEpKaluecs B HEM YHHUKaJIbHBIE IIOJIE3HBIE BEIECTBA
o0ecreynBaroT CyIEeCTBEHHBIH OTEHIIMAT Pa3BUTHS.

Crtpost aHasoruu ¢ MoAU(UKAIMSIMHU TOIUIMBHBIX CMECEl aBTOp CU€l BO3MO>KHBIM
MIPOBECTHU MApAIJIENIb MEXy OJU3KUMH IO BA3KOCTU JU3EJIbHBIM TOIUIMBOM U €T0 CMECSM C,
HaIrpuMep, METaAHOJIOM.

Kak nokasaim MHOTOYNCIIEHHBIE UCTIBITAHUS U SKCIIEPUMEHTBI, SMYJIbCUN AU3EIBHOIO
TOIUIMBA C BOJOW, METAHOJIOM M JTAaHOJIOM H3-3a CXOJCTBA BS3KOCTM MOYKHO CUMTATh
aHajoraMu, HalpuMmep, SMYJIbCUHU U3 MTOACOJHEYHOTO MAclla U PaCTUTENBHOIO yKCcyca. Takum
o0pa3oM OTClIeKHBaTh BO3MOXKHOCTb Ha TOM € O0OpYyIOBaHUHM OHJIAWH (HOPMHpPOBAHUS
MUIIEBBIX YMYJIbCUI MOKHO Ha IIPUMEPE TOIIIMBHBIX OMYJIbCHUA.

Tak xak nmpu GpopMUPOBAHUM TOIIIMBHBIX dMYJIbCUNA UMEETCS LIENbI psifl MapaloKCcoB,
pealbHO TPENONIOKUTh, YTO TAaKOro >K€ TUIA NapajJoKChl OyayT BO3HHMKAThb W IpU

MPUTOTOBJICHUH 3MYJIbCUU U3 MOJICOJIHEYHOI'O Maclia U, HampuMmep, 10J109HOro yKcyca.



Takum 00pa3oM, B CUTyallMM C IOJCOJHEYHBIM MAacjioM IyThb K CO3JaHUIO YMHBIX
IIPOAYKTOB JISKUT Yepe3 NPUMEHEHUE OHJIAH JIMHEHHBIX CUCTEM IPUTOTOBIICHUS SMYJIbCUH.
PaccmoTpenne ocoOeHHOCTEH M OmbITa NPUMEHEHHUS TAaKUX CHUCTEM CTaHOBUTCS TEMOU
HACTOSIIEH MyOIMKAIIH.

BTopbIM BayKHBIM HalIpaBJICHUEM ONTUMHU3ALUHI OTHOPOJHOCTH MOCOIHEYHOT 0 Maciia
MOJKET CIIY’)KUTh OHJIAl{H TOMOI'€HHU3allUs C UCIIOJIb30BAaHUEM CHUCTEM (POPMUPOBAHUS B IIOTOKE
Macia CIEUUaJbHOM 30HBI, B KOTOPOM YypaBHUBAETCS YPOBEHb TYypOYJIEHTHOCTH B
TpyOOIIPOBO/IE, I'/ie CO3aETCs CrelnabHast 30Ha, B KOTOPOil B LIEHTpE MOTOKA U B iepudepun
IIOTOKA 32 CYET KOAKCHUAIBHOM cHCTEMBI OTpaXkaTeliell (hopMupyercs 30Ha BakyyMma, B KOTOpOH
II0JICOJTHEYHOE MAcyIo MPEBPAIAETCs B OJTHOPOIHBIN MOTOK KaIlCysl, B KOTOPOM LIEHTpaJIbHAs
MUKPO-KaIuis TOKPBIBAETCSI 000JI0UKOM 13 Macia ¢ OOJbIIeH BA3KOCTHIO.

OTOT (PEHOMEH MO3BOJISET CO3aTh UCKIIOYUTEIBHO OJHOPOAHYIO CTPYKTYPY, KOTOpas,
Onmarozmapst ewmé ogHOMY (EHOMEHY, 00nagaeT MaMAThI0 (OPMBI M COXpaHSET BBICOKHMH
YPOBEHb OJHOPOJHOCTH B TEUYEHUHU JUIMTENBHOrO mepuona BpemeHu. [Ipuuém sddext
TOMOT'€HU3AlMU OISITh BO3HUKAET YEpe3 JI0CTATOYHO JJIUTEIbHOE BpeMs IpU B30alIThIBAHUU
OYTBUIKH C MacJoM.

Ecnu paccmatpuBaTh BO3MOXKHOCTH BCTPAaWBaHUSI MHHOBALMOHHBIX BUI0B 00pabOTKU
B CYLIECTBYIOIIHME TEXHOJOTMUECKUE JMHHM, TO BBUIY TOrO, YTO CHUCTEMbI ISl OHJIAH
CMEILIMBAHUS, TOMOT€HM3AllMM M TPUTOTOBJIICHUS SMYJIbCHU, TO Ojaroaapsi CBOICTBaM M
rapaMeTrpaM TeXHHUYECKHUX XapaKTePUCTHK COOTBETCTBYIOIIMX YCTPOMICTB, UX BCTpauBaHHUE B
CYLIECTBYIOIIUN CETOJHA TEXHOJIOTMYECKUN TOTOK HE NPEICTAaBIISET CYHIECTBEHHBIX
TPYIHOCTEN.

Ecin roBopuTh 00 MOJEpHU3ALMM NPOU3BOACTBEHHOM JIMHUM, TO B Y4YacTOK
TpyOOIpoOBOJa, MO KOTOPOMY JBHXKETCS Macilo 0e3 Kakux-1u00 W3MEHEHUH, MOXKHO
BCTpauBaTh NapajlieIbHO CUCTEMY JUIl TOMOTEHHU3allMM WM JUIs OHJIAHiH MpPUTOTOBJICHUS
SMYJIbCUU, U B 3TOH JIMHUM MOXHO KOMOMHHpPOBaTh JTMOO 0a30BBI MPOM3BOJICTBEHHBIN
MIPOLIECC C HOBBIM MPOLIECCOM, JINOO OOpaTHBIN BO3BpaT K TPAaJUIMOHHOMY MPOHU3BOJCTBY.
Taxas yHuBepcaqbHOCTb [TO3BOJISIET TAKKE PE3KO COKPATUTH 3aTPaThl HA MOJAEPHU3ALINIO, UTO,
0cOOEHHO Ha MEPBBIX dTanax BHEAPEHHs, UTPAET CYIIECTBEHHYIO POJIb U TIOMOTAET BHEPUTH
HOBYIO TEXHOJOTMIO B palOTalollyl0 JUHUIO W HCIOJIB30BaTh Ui HCIBITaHUN 0e3

CYLIECTBEHHON NepepaboTKNU KOHCTPYKIIUU CYIIECTBYIOLIUX JTUHUM.



Hosble npouecchl MPOU3BOACTBA MOACOJTHEYHOT0 MaCJIa HA 0a3e
WHHOBAIMOHHBIX TEXHOJIOT U OHJIAUH (POPMUPOBAHUA IMYJIbCUH
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SECTION A-A

Pucynok 1. Cxema JinHeiiHOTo ycTpolicTBa /11l OHJIAH ()OPMUPOBAHUS IMYJIbCUH B
MOTOKE MacJia ¥ ¢ BBOAOM B 30HY CMEIIMBAHHUA BTOPOr0 KOMIIOHEHTA dMYJIbCHHU

Ha pucynke 1 nokazaHa nmpHUHIMITHATBHAS CXeMa JJMHEHHOTO YCTPOMCTBA sl OHJIAIH
bopMupOBaHUST SMYJILCHM B TOTOKE Macia M C BBOJOM B 30HY CMEIIMBAHUS BTOPOTO
KOMITOHEHTA IMYJIbCHHU, HAIPUMED, AOJOYHOTO YKCyCa, BOBI MIIH 3TaHOJA.

Ha pucynke 0603HaueHbI — 7 pabouymx 30H (HarpaBieHUE IBIKESHHS Macia — ClieBa Ha
paBo):

1 — 30Ha BBO/Ia TOTOKA Maciia B YCTPOHCTBO

2 — 30Ha BO3/ICHCTBHS HA MMOTOK MEPBOTO OTPaXKATEIs

3 — 30Ha TIEPBOTO JTara pa3roHa NOTOKa Macia

4 —30Ha BBO/la BTOPOT'O KOMIIOHCHTA SMYJIbCUU U (I)OpMI/IpOBaHI/IH JIOKAJIbHOT'O BaKyyMa



5 — 30Ha BBOJIa BTOPOW 4YacTH IOTOKA Macjia C BBOJOM B 30HY (opMHUpOBaHUS
JIOKAJIbHOT'O BaKyyma
6 — 30Ha IMHENHHOI OpUEHTAlIMU OCHOBOIIOJIATAIOLINX YacTell ycTpoiicTBa

7 — 30Ha BbIBOJIa AIMYJILCUH U3 YCTPOICTBa
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SECTION C-C
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Pucynok 2. CxeMa JIMHeHHOr0 yCTpPoiicTBa 1151 OHJIaliH (popMHUPOBaHUS IMYJIbCHH B
MOTOKE MacJia ¥ ¢ BBOAOM B 30HY CMEIIMBAHHUA BTOPOI0 KOMIIOHEHTA IMYJIbCHHU

Ha pucynke 2 nmokazana NpuHITUIHAIBHAS CXeMa JIMHEHHOTO YCTPONCTBA JJIs OHJIAWH
(dbopMHpOBaHUSA SMYJIbCHUM B IOTOKE Macjla U C BBOJOM B 30HY CMELIMBaHHUS BTOPOTO
KOMITIOHEHTAa AMYJIbCUH, HallpUMeD, I0JI0YHOT0 YKCyca, BOJbI WIIM 3TAHOJIA.

Ha pucynke 2 o06o3HauyeHbl cieqyolide 30HbI (HampaBlieHUE JBM)KEHUS Maclia —
crpaBa Ha JIeBO):

21 — 30Ha nIepBOii TMHEHHON (HUKcaMK pabovHX JeTaneil ycTpoicTBa

22 — 30HA INHEHHOU CTHIKOBKHU

23 — 30Ha BBOJIa BTOPOTO KOMITOHEHTA SMYJIbCHH

24 — 30Ha JIOKAJTHHOTO JJMHEHHOTO pa3roHa TOKa Maclia

25 — 30Ha BTOpOH JIMHEHHOH (ukcanuun pabounx aeraneld ycTpoiicTa



Characterization of Dynamic mixing of fluids technology for

preparation of Diesel/methanol fuel blends
I[I/IHaMI/I‘IeCKOG CMCIIMBAHUEC B IIOTOKEC CMCIHIMBACMBIX KOMIIOHCHTOB

IPEICTaBIIAET COO0 MHTErPATUBHBINA MPOIECC CMEIIMBAHMS, TOMOT€HU3AIUU U
AKTUBUPOBAHUSI C OJHOBPEMEHHBIM (OPMUPOBAHMEM MHKPOKAICYJ, H, B
OTIIETBHBIX Ciy4asiX, U (QOpPMHUpPOBAHHMEM HAHO KalcCyl B CMELIMBAEMbIX
BEIIECTBAX.

[Ipu cMemMBaHUM TOIUIMBHBIX CMECEH 3TOT MpoIlecC MproOpeTaeT eme
O6onee pa3BuThli BUA. (OCOOEHHO 93TO TMPOSBISETCS TMPU CMEIIMBAHUU
JluzenbHOro TOMIMBA (KOTOpPOE B OOINEM KOHTEKCTE paccMaTpPUBACTCS Kak
Maciio) ¢ MeTtaHosioM (KOTOPBIM B TOM € KOHTEKCTE MOXKET paccMaTpPUBAThCS
kak Boja). [Ipu srom Meranon umeer cnenuduky, KOTOpas OMpeeiseT
BO3HUKHOBEHHE Y CMECH HOBBIX HEOOBIUHBIX CBONCTB, KOTOpbIE HE MPUCYIIH
U3BECTHBIM JI0 HACTOSIIIIETO BPEMEHU TOIUIMBHBIM CMECSIM, Hampumep, Ha 0aze
DTaHona.

B TeyeHnn HEKOTOPOro BPEMEHHU TMOCJIE TPUTOTOBIICHHUS, TOTUTMBHASI CMECh
U3 JIM3EJIbHOTO TOIUJIMBA W METaHOJ]a paszjensercs Ha aBe ¢pakuuu: Oosee
NErKkyro, cojepkairytro MetaHos (95%) B cTaOWUIBbHOW CBS3U C JU3EIBHBIM
TOIIMBOM (5 %) 1 Oosee THKEMYI0, CoJIepKallyro Tu3eabpH0e TOIIuBO (98%) B
CTaOMJILHOM CBSI3U ¢ MeTaHOJIOM (2%)).

[Ipy Bcém TOM, uyTO 00€ YyKa3aHHble (¢pakuud (Hampumep, B
HAaKOMUTEIbHON €MKOCTH) HMMEIOT JOCTATOYHO YETKUW W Ppa3rpaHUYCHHBIN
00bEM, TeM HE MEHee NP MaJieiieM B30aJTHIBAHUM B TCUCHUH HECKOJbKHUX
CEKYH]I CMECh MPUOOpPETACT M3HAYAIBbHYIO KaIlCYJIUPOBAHHYIO U TOMOTEHHYIO
dopmy. DTO siBIeHHME OBUIO HEOJHOKpPATHO TpoBepeHo u mokazano 100%
MOBTOPSIEMOCTb.

Ha 6a3e »Toro siBjieHUsI TOCTPOEH MPUHIIAI YHUBEPCATHLHOTO TOILTUBHOTO
0aka JJisi COBPEMEHHOI0 JU3EJIbHOTO JBUTATENsA. Takol TOIIMBHBIA 0aK MOXKET

IIPUMCHATHCA KaK JJI OOBIYHOTO AU3CIIbHOT'O TOINIMBA, TAK N AJIs TOIIJIMBHBIX



CMeced W3 JM3EIBbHOrO0 TOIUIMBA M METaHola. B KkauecTBe NONOJHEHUs K
KOHCTPYKTUBHBIM 3JIEMEHTaM OOBIYHOTO TOIUIMBHOTO 0aka JgH3EIbHOTO
JIBUTATENsl, YHUBEPCAJIbHBIM TOIUIMBHBIA OAaK COJAEPKUT CUCTEMY IHOBTOPHOIO
CMEIIMBAHUS, BKJIIOYAIOIIYI0 LEHTPU(PYTraJlbHbIII Hacoc, BXOJX B KOTOPBIH
COEIUHEH C BEPXHHUM CIIOEM CMECH B Oake U BBIXOJ KOTOPOTO BBEAEH B HIKHUMN

CJION cMecH B Oake.

Characterization of Dynamic mixing of fluids technology for

preparation of Diesel/ water fuel emulsions
I[I/IHaMI/I‘{eCKOG CMCIINMBAHUE B IIOTOKE CMCIIMBA€CEMBIX KOMIIOHCHTOB

AMYJIbCHHM TPEACTABISIET COOOW WHTErpaTUBHBIA MPOLECC CMEIIMBaHUS,
(GopMHpOBaHUA  SMYJIbCHUHM, T[OMOIE€HHM3AllMM M  aKTUBHPOBAaHUA  C
OJTHOBPEMEHHBIM (POPMHUPOBAHUEM MHKPOKAIICYJI, U, B OTIAENIbHBIX CIydasx, U
(opMHpPOBaHHMEM HAHO KaIlCyJl B CMEIINBAEMBIX BEIIECTBAX.

[Ipu cmemMBaHMM TOIUIMBHBIX 3MYJBCHH, OCyIIeCTBIsieMOM 0e3
MPUMEHEHUsI XUMHYECKUX CTA0MIM3aTOPOB M CTUMYJISITOPOB BO3HHUKHOBEHMS
AMYJIbCHH, ITOT Ipoliecc MpruolOpeTaeT emé doaee pa3BuThii Bua. OCOOEHHO 3TO
OpOsIBISIETCSl MpU CMEMMBaHUM JlM3enbHOro ToIuMBa (KOTOpoe B 00IIeM
KOHTEKCTE PaccMaTpHUBAETCS KaK Macjo) ¢ OOBIYHOW BOJONMPOBOAHOM BOJOH
(KOTOpast B TOM K€ KOHTEKCTE MOXKET paccMaTpuBaThes Kak Boaa). To ectb HAET
pedb 0 AMYJIbCHH THIIA BOJA B MacCJIO.

[Ipu 5TOM prMeHeHre 0OBIYHOM BOJIOITPOBOIHOM BOIbI, COJIEpAKAIIEH KaK
MUHUMYM 200 MHJLUTATpaMM Ha JINTP COJIEW U UMEIOIIECH TOCTATOYHO BBICOKYIO
IPOBOJUMOCTb, MUMEET CHEeUUu(PUKY, KOTOpas OINpeAessieT BO3HUKHOBEHUE Y
TOTUIUBHOM S3MYJIbCUM HOBBIX HEOOBIYHBIX CBOWCTB, KOTOpbIE HE MPHUCYUIU
M3BECTHBIM JI0 HACTOSAIIEr0 BpEMEHH TOIIMBHBIM SMYJIbCHSAM (HarpuMep Ha Oaze
JUCTUIUTMPOBAHHOM WM JI€-MOHU30BAaHHOM BO/IbI, UMEIOIINM WJIU OY€Hb HU3KYIO

MIPOBOJIMMOCTH WJIH BOOOIIIE SIBIISIFOIITYIOCS] TUJICKTPUKOM).



B TedeHHH HEKOTOPOrO BPEMEHHU IIOCJE€ MPUTOTOBJICHHUS, TOIUIMBHAS
AMYJIbCHSI U3 IU3EJIbHOTO TOIUIMBA U BOJOIPOBOJAHON BOJIBI pa3/IeisA€TCs HA JIBE
dpakuuu: Oosiee JNETKYI0, COAEpKallyl Au3eabHoe TormiuBo (98 %) B
CTaOMIIBHOM CBSI3U C MUKpOCc(hepaMu U3 BOJAONPOBOAHON BOJIbI (IPUOIUZUTETHHO
2% 1o Becy), u 6o1ee TSHKETYI0, COIePIKAITYI0 BOJOTPOBOIHYIO BOTY.

[Ipu BcéMm TOM, uyTO o00€ YyKa3aHHble ¢pakuud (Hampumep, B
HAKOIMUTEIBbHON EMKOCTH) HMMEIOT JIOCTATOYHO YETKUA M pa3rpaHUYCHHBIN
00bEM, TEM HE MEHee Mpu MajeiieM B30alThIBAHUM, B TEUCHUU HECKOIbKHUX
CEeKyHJ OMYJbCHUS TNPUOOPETAET W3HAYAIbHYIO  KaIllCYJIMPOBAHHYIO U
TOMOTE€HHYIO (hopMYy.

Ot1o sBieHue ObuI0 HeomaHokpaTHO (6osee 300 TecTOB) MPOBEPEHO H
noka3ayio 100% moBTOpsiEeMOCTb.

Ha 6a3e 3Toro siBjeHUs: NOCTPOEH NPHUHIIUI YHUBEPCATBLHOTO TOILUTMBHOIO
Oaka JIJ1s1 COBPEMEHHOTO JU3EJIbHOTO JBUraTeNs. Takol TOTUTMBHBIN OaK MOXKET
MIPUMEHSTHCSA KaK JUIsl 0OBIYHOTO JU3EIBHOTO TOIIMBA, TaK W JJISI TOTUIMBHBIX
AMYJIbCUUA W3 AU3EIBHOTO TOIUIMBA W BOJbl. B KauecTBe JOMOJHEHUS K
KOHCTPYKTHUBHBIM 3JIEMEHTaM OOBIYHOTO TOIUIMBHOTO Oaka JHU3eIbHOTO
JBUTATEINs, YHUBEPCAIbHBIA TOIUIMBHBIA OaK CONEPHKUT CHUCTEMY MOBTOPHOMN
CTUMYJIAIIMM SMYJIbCUHU, BKIIOYAIONIYIO IEHTpU(YTaIbHBI HAcoc, BXOJ B
KOTOPBIN COEIMHEH C BEPXHUM CJIOEM CMECH B 0aKe U BBIXOJ] KOTOPOTO BBEJEH B

HWKHUAU CJIOM CMECH B OaKe.

Characterization of Dynamic mixing of fluids technology for
preparation of Diesel/methanol/water integrated fuel nano-
compositions

JIlnHaMHU4YeCKO€ CMENIMBAaHWE B TMOTOKE CMEIIMBAEMBIX KOMIIOHEHTOB
MHTETPaAJIbHOM TOTUTMBHOM CMECH TIPEICTABIIIET COO0N MHTETPATUBHBIN MPOIECC
CMEIIMBAHUS, TOMOT€HU3AUA U AKTUBUPOBAHUS C OJJTHOBPEMEHHBIM aAKTHBHBIM

TUAPOAMHAMUYECKUM dbopmupoBaHrEM MUKPOKAICYI, HaIpumep,



MOJICOJTHEYHOTO Maciia, ¥, B OTHAENbHBIX clydasX, U (OpMUpOBAHHEM HaHO
KarcyJ B CMEITUBAEMbIX BEIIECTBAX.

[Ipn cMemmBaHMM HMHTETPAIBHBIX TOIUIMBHBIX CMECEW 3TOT Mpolecc
npuoOperaer eme Oosnee pa3BUTHIM BUA. OCOOEHHO 3TO MPOSBISETCA MPH
cMemuBaHud  Ju3enpHOro TomiauMBa  (KOTOpoe B OOMIEM  KOHTEKCTE
paccMaTpUBaEeTCsl Kak Macjo) ¢ cMechbio MeTaHoua ¢ Boioi (KOTopasi B TOM e
KOHTEKCTE MOXET pacCMaTPUBATHCA KaK BOJIA).

MertaHon cMmemuBaeTcss € BOAOM  MpeaBaputelibHO  (HamOosiee
s dexTuBHBI cMecu MeTaHoJla ¢ BOJIOMPOBOIHOM BOAOW B mponopiuu - /5%
Metanona u 25% BoJIBI).

[Ipu sTomM cama mo cebe cMech MeTaHona ¢ BOJOW UMEET CHEIU(UKY,
KOTOpas OnpeieisieT BOZHUKHOBEHUE Y HHTETPAIbHOM TOIJIMBHON CMECH HOBBIX
HEOOBIYHBIX CBOWCTB, KOTOpPBIE HE MPHUCYIIA HW3BECTHBIM JIO HACTOSIIETO
BPEMEHU TOIUIMBHBIM CMecAM (Hampumep, Ha Oa3ze DTaHONAa, B KOTOPBIX
MIPUCYTCTBHE BOJIBI ABJISIETCS a0OCOIOTHO OTPUIIATECITLHBIM (PaKTOPOM).

B TeueHuu HEKOTOPOTO BpPEMEHH TOCIE MPUTOTOBIICHUS, WHTErpalibHAs
TOTUIUBHAS CMECh W3 JM3EIBHOTO TOIUIMBA M METaHOJA, MPEIBAPUTEIHHO
CMEILIAaHHOTO C BOJAOM pazjaensieTcs Ha JBe ¢pakuuu: Oosiee JETKYIO,
coJiepKalryro Au3eabHoe TOTUTHBO (95 %) B cTaOMIIBHOM CBSI3HU ¢ MUKpOChepamMu
13 cMecu MeTaHosia ¢ Bojou (5 %), u OoJiee TSHKENMYIO, CONEPKAILLYI0 CMECh
Mertanona ¢ Bogoit (98%) B cTaOMIIbHOM CBSI3U ¢ MUKpOC(hepaMu U3 AU3EIbHOTO
TormBa (2 %).

[Ipy BcéMm TOM, uyTO o00€ YyKa3aHHble ¢pakuud (Hampumep, B
HAaKOMUTEIbHON €MKOCTH) HMMEIOT JOCTATOYHO YETKUW W Ppa3rpaHUYCHHBIN
00BEM, TEM HE MEHee MPH MaJiehIieM B30anThIBAHUM B TEUEHUU HECKOIBKUX
CeKyHJ HHTErpajbHas TOIUIMBHAS CMECh MPHOOpETaeT W3HAYAIBHYIO
KarcCyJIuPOBaHHYIO U TOMOTEHHYIO (hopMy.

D10 sBieHUWE OBbUIO HEOJHOKPATHO TMpoBepeHo u mokazamo 100%

ITOBTOPACMOCTD, HpI/I‘IéM BO3MOXHOCTb K BOCCTaAHOBUTCIbLHOMY



TMAPOAVMHAMUYECKOMY CMEUIMBAHUIO B OJMHAKOBOM CTEIIEHH COXpaHAIach B
00bEéMax HMHTErpalibHOW ToImMBHOM cmecu oT 50 nmutpoB g0 1000 nutpos.
HeoOxomqumMo ~ OTMETHTB, 4YTO  CIIOCOOHOCTb K  pEreHepaliOHHOMY
TMAPOAVMHAMUYECKOMY CMELIMBAHHUIO COXPAHsUIACh W TPHU  JUIMTEIBHOM
XPaHEHUH UHTETPaIbHOU TOIUIMBHOM CMECH MOCIIE MIEPBUYHOTO TPUTOTOBICHUS
(ucnipITaHHOE BpeMs 00JIee HECKOJIBKUX MECSIEB, KakK JUIsl JIEFKOTO, TaK W JJIs
TSHKEIOTO IU3EIIbHOTO TOILIMBA).

Ha 6a3e 3Toro siBjeHUs: NOCTPOEH MPUHIIMI YHUBEPCATIBLHOTO TOILIMBHOTO
0aka JJi1 COBPEMEHHOI'O TU3EJIBbHOTO JABUraTelis. Takod TOIUIMBHBIN 0aK MOXKET
MIPUMEHSATHCS KAK JIJI1 OOBIYHOTO IU3EIbHOIO TOIUINBA, TAK U JIJISl HHTET PAJIbHBIX
TOIUIMBHBIX KOMITO3ULIMNA U3 AU3EIBHOIO TOIUIMBA U METAHOJA, CMEIIAHHOIO C
BOJOM.

B kauecTBe JOMOJHEHUS K KOHCTPYKTHBHBIM 3JEMEHTaM OOBIYHOIO
TOILUIUBHOTO 0aka JM3EIbHOr0 ABUIATENs, YHHUBEPCAIbHBIA TOIUIMBHBIN Oak
COZIEPKUT CUCTEMY MOBTOPHOW T'MIPOJAMHAMUYECKON MOIYJIBHOM CTPYKTYPBI C
MEXaHU3MOM (OPMHUPOBAHUS 3MYJIbCUH, BKIIIOYAIOLIYIO LEHTPUYTaIbHBIN
HAacoC, BXOJ B KOTOPBIA COEIUHEH C BEPXHUM CIIOEM CMECH B 0ake M BBIXOJ

KOTOPOTO BBEAEH B HIXKHHM CII0i1 cMecH B Oake.

Characterization of Diesel /methanol fuel blends for diesel engine
3KCH€pI/IM€HTaHLHO IMOJY4YCHbBI U MHOTOKPATHO HCIIbITAHBI CICAYIOIIHC

BapHUAHTHl TOIUIMBHBIX CMECEH M HWHTEIPAIBHBIX TOIUIMBHBIX KOMITO3HUITHMN:
JIETKWE TOIUIMBHBIE CMECH Ha 0Oasze au3esibHOro toruimBa Ne 2 © MeTaHoja U
JErKHe HHTETPaIbHbIC TOIIMBHBIC KOMITO3UIIMK Ha 0a3¢ TU3eIbHOT0 TOTIMBa No
2 ¥ cCMeCHU U3 METaHoJa U BOJOMPOBOIHON BOJIBI.

Kak mnpaBwio mnpomopiuu MeTaHOoJia B TaKUX TOIUIMBHBIX CMECSX
konebmotcss or 10% mo 30%, a nHambonee >(PPeKTHBHON HHTETPATBHON

TOIUIMBHOM KOMIIO3MIIMEN OKa3ajlachb KOMIIO3UIMS, B KOTOPOW METAHOJI



pPEABAPUTEIBLHO CMEIIaH C BOJOMPOBOIHOM BOAOW B mponopuuu 75% meTaHona
¢ 25% Bog.

HeobxoauMoO OTMETUTh HUCKIIOYUTEIHHO BaKHBIA (DakTOp, MMEIOIUn
MECTO KaK B TOIUIMBHBIX CMECSIX, TaK W B MHTErPAIBHBIX TOIUIMBHBIX
KOMIIO3HUIIHSIX.

DTOT (hakTOp — HAJIMYME CYUIECTBEHHOI'O KOJUYECTBA PACTBOPEHHOIO
KHCIIOpOJIa B OSTUX COCOUHEHHUSX. YKa3aHHBIA (PakTOp B KOpPHE MEHSET
COOTHOIIIEHHE MEXKJy BECOM TOIUIMBA W  KOJMYECTBOM  KHCIOpPOAa,
HEO0OXOIUMOTO JIJIsl €r0 TOJIHOTO CrOpaHusl.

DTO SIBIEHUE AOCTATOYHO MIPOCTO OOBACHAETCA:

CrexuomeTpruueckas NpoONnopILHs MEXKIY BECOM JU3EIbHOTO TOruirBa Ne 2
¥ BO3AYyXOM B Ipoliecce cropanusi coctapisier 1: 14.6, To ecTb Jid MOJHOTO
cropanusi 1 KuwiorpaMma AW3€IbHOrO TOIUIMBa HeoOxoaumo 14.6 kunorpamma
BO31lyXa. B To ke Bpems g cropanus 1 kujiorpaMMa MeTaHOJIa HEOOXOIUMO
TOJBKO 6.4 KujIorpamMma Bo3ayxa.

Takum 006pa3oM JyIst MOTHOTO cropanus | KuiorpaMMa TOTUTMBHOM CMECH,
coaepxkameit 30% Meranosa u 70% IU3EIBHOTO TOIIMBA, HEOOXOIUMO TOJIBKO
11.72 xunorpamma Bo3yxa wiu Ha 24.57 % MeHsblIe.

OTO CyHIECTBEHHBIM, HO HE €IMHCTBEHHBIM (HaKTOp TOBBIIIICHUS
3O PEKTUBHOCTH W SKOHOMHYHOCTH JAM3EIBLHOIO JIBUTATEJs, MCIOJIb3YIOIIETO
TOTUIMBHBIE CMECH Ha 0a3e JU3ebHOTO TOIUIMBA U METAaHOA.

TepMoaAMHAMUYECKUN MEXAHWU3M CrOpaHUsi WHTETPAIbHBIX TOIIMBHBIX
KOMITO3UIIUH elI€ 70 KOHIIAa He n3yueH. Kak mpaBuiio Ux XapakKTepUCTUKU OJIU3KU

K YKa3aHHBIM XapaKTCPHUCTUKAM TOIIJIMBHBIX cMecei.

Characterization of Diesel / water fuel emulsions for diesel engine

TonnuBHbIC OMYJILCUH JIsI IPUMCHCHUSA B Ka4CCTBC TOIUIMBHOM CMECHU B

COBPCMCHHOM AN3CJIbHOM ABUTATCIIC XOPOIIO M3BCCTHEI.



TonnuBHBIE AMYJIBCUU IPUTOTOBIICHHBIC IIPH IIOMOIIM YCTPOWCTBA H
METO/Ia, MPEACTABIAIONIUX COOOM B COBOKYITHOCTU TMHAMUYECKOE CMEIIMBAHKE
B IIOTOKE CMEIIMBAEMbIX KOMIIOHEHTOB WHTETPaJIbHON TOIUIMBHOM CMECH WIIH
AMYJIBCUH, SBJISIIOTCS KAICYJIUPOBAHHBIMH MUKPO MJIM HAHO KOMITO3HUITUSIMH.

MexaHu3M TUAPOJUHAMUYECKOTO dbopmupoBaHUS MIEPBUYHOTO
dbopMupOBaHHUS KaICyJ U BTOPUIHOTO (DOPMUPOBAHUS KATCYJI el 0 KOHIA He
M3y4eH, HO SIBJICHHE COXpPAaHCHUS TaMATH (OPMBI KOMIIOHEHTOB KarcCys
JIOCTATOYHO TJIYOOKO M3YyUYE€HO W HCIBITAHO. YKAa3aHHOE SIBJICHUE IO3BOJISET
nmocie paszfeneHus (pakiuid AMYJIbCHU  BBIMOJHUTH IOYTH MTHOBEHHOE
MOBTOpHOE (OPMUPOBAHME KAICyJ WA MOBTOPHYIO CXEMy IPOU3BOJICTBA
AMYJIBCHH, BO3BpAIAIONIUX AMYJIBCUU TEPBOHAYATIBLHYIO (POopMy U TpEXMEPHOE
COOTHOIIIEHHE COCTABIIAIONINX KOMIIOHEHTOB.

Hanbonee yacto npuMEHSIOTCA HSMYJIbCMM THINA BOJAa B Macio, B
cooTHomeHnu 80% muzenpHoro Tornea U 20% BOJIONIPOBOIHONM BOJBI.

I[lo amamormm TO K€ MOJXHO CJCJaTh C IOJCOJHEYHBIM MACJIOM U

(PYKTOBBIM YKCYCOM.

Fuel blends preparation system for gas stations (conceptual

version)
Hcxons W3 TMOMydyeHHOTO oOmbiTa W Ha 0a3e  pe3yibTaToB

AKCIIEPUMEHTAIIbHBIX UCTBITAHUI, [0 COCTOSIHUIO Ha HACTOSAILEE BPEMS, IPUHSTO
CUUTATh, YTO HA TOIUIMBO-3aMpPABOYHBIX CTAHUUSIX [JI1 TPUTOTOBJICHUS U
3ampaBKy TPAHCHIOPTHBIX CPEJCTB HaUOOJIEE 1eJIecCO00pa3HO UMETh CIICTYIOIIee
o0opyoBaHue:

- 0ak ans JU3ENIBHOTO TOIJIMBA C BCEM HEOOXOAMMOM HACOCHOM,
buabTpyromen 51 KOHTPOJIbHO-U3MEPUTEIIBHON U pEeryaupyroueun
UH(PACTPYKTYPOI;

- 0ak Uil MeTaHoJa ¢ BCce He0OXOAMMOW HACOCHOW, (UIIBTPYIOMIECH U

KOHTPOJBHO-U3MEPUTENILHON U peryupyronieil tHGpacTpyKTypoii;



- CBSI3aHHO€ C YKa3aHHbIMH OakamMH YCTPOMCTBO ISl JAMHAMUYECKOTO
CMEIIMBAHUs, TOMOIE€HU3AUMNA M AKTUBUPOBAHUS TOIUIMBHBIX CMECEU, BBIXOJ
KOTOPOTO JIOJDKEH MOJKIIIOYAThCSl K BBOJAY B TOIUIMBHBIN Oak TPaHCIOPTHOTO
CpEICTBA.

YKa3zaHHOE COYETaHWE NPOLLIO LEJBIA PsAJ UCIBITAHUM U TECTOB M KaK
pe3ysipTaT IOKa3aJlo JOCTaTOYHO YBEPEHHYIO pabOTOCHOCOOHOCTh U

HaJ1EKHOCTD.

Fuel emulsions preparation system for gas stations (conceptual

version)
HUcxonass W3  TOJNy4EeHHOrOo OmbiTa W Ha 0a3e  pe3yJbTaToB

AKCIIEPUMEHTATBHBIX HCTIIBITAHUMN, TI0 COCTOSTHUIO Ha HACTOSIICE BPEMS, IIPUHSATO
CUMTaTh, YTO Ha TOIUIMBO-3alPABOYHBIX CTAHIUSAX JJIsI TPUTOTOBJICHUS
TOTUTUBHBIX AMYJbCUA W 3alpaBKd WMH TPAHCHOPTHBIX CPEACTB HambOojee
1eaecoo0pa3sHo UMETh CeAyoIIee 000pyI0BaHHE:

- 0ak UIS JOU3EILHOIO TOINUIMBA C BCEM HEOOXOIUMOM HACOCHOM,
GuabTpyromeid M KOHTPOJBHO-U3MEPHUTENIBHOM M peryjaupyrouen
UHGPACTPYKTYPOIL;

- 0ak sl BOAOMPOBOJHOM BOJBI C BCEM HEOOXOIUMOW HACOCHOM,
bunbTpyromen u KOHTPOJIbHO-U3MEPUTEIIBHON U pEeryaupyrouen
UHQPACTPYKTYpOil, B KOTOPYIO TIpEHnojaraercsi BBOIUTh (UIBTPHI C
GyHKUUSIMU JTyOpUKaTOpa;

- CBSI3aHHOE C YKa3aHHBIMU OakaMH YCTPOWMCTBO [JISi JUHAMUYECKOTO
CMEIITUBaHUS, THIPOIMHAMHYECKUM IPOU3BOICTBOM 3MYJIHCUHU, TOMOTECHU3AINH
Y aKTUBUPOBAHUS TOTUITMBHBIX CMECEH, BBIXOJ] KOTOPOTO JOJIKEH TIOIKITFOYaThCS
K BBOJIy B TOTUIUBHBIN 0aK TPAaHCIIOPTHOTO CPEJICTBA.

YKa3aHHOE COYETaHWE IPOLUIO LEJbIA PAA UCHBITAHUM U TECTOB U Kak
pe3ynbTaT  MOKa3aJlo  JOCTaTOYHO YBEPEHHYI0 pabOTOCHOCOOHOCTh U

HaJIEKHOCTD.



Fuel blends integrated tank for diesel engine (conceptual version)
VYyutbiBast 0COOCHHOCTH TOIUIMBHON CHCTEMBI JAU3CIIBHOI'O JAIBHUIaTCJIA,

TOTUIUBHBIA 0aK JOJKEH COJEp’KaTh CUCTEMY IMOJa4yd TOIUIMBA B TOILTUBHYIO
MarucTpalib, CACTEMY BO3BpaTa U3JUIIKOB TOILJIMBA B 0aK U COMyTCTBYIOIINE UM
CUCTEMBbI OHJIAITH KOHTPOJIS.

TonnuBHBIA Oak JU3EIBHOTO JBUTATENS, MCMOJB3YIONIETO B KAayeCTBE
TOTUIMBA dMYJIBCUIO U3 JAU3ETHHOTO ToriMBa No 2 ¥ OOBIYHOM BOAOIPOBOIHOMN
BOJbl JOJDKEH TaKXKeE JTOMOJHUTEIBHO BKJIIOYATh CUCTEMbI KOHTPOJS YPOBHS
KUAKOCTH (AMYJIbCUM) B 0aKe M PEUUPKYISIIIUU TOIIMBHON CMECH (3MYJIbCUN)
BHYTpHU Oaka.

Tak kak B TOIUIMBHOW CMECH COCTABJISIONIAS, BKIIOYAIOIIAS METAHOJ C
PAacTBOPEHHBIM B HEM JHM3EJIbHBIM TOILUIMBOM (IIPUOIMU3UTENBHO 5 % 10 Becy)
pacnoJiaraetcsi B 0ake B BEpXHEM YPOBHE, a IM3ETHHOE TOIIMBO C PACTBOPEHHBIM
B HEM MeTaHoJIoM (mpubnu3utenbHo 2 % 1o Becy) pacmosaraercss B 0ake B
HUKHEM YPOBHE, TO CHCTEMa PEIHMPKYJSIUUA TOMAET KUIKOCTh Ha Hacoc (B
OCHOBHOM IIEHTPU(]YTaNTbHBIN) U3 BEPXHETO YPOBHS M BO3BPAIIAET ITY KUIKOCTh
B HWKHUM ypOBEHb. OTOT TPOILIECC HA3bIBACTCS BOCCTAHOBUTEIBbHBIM
CMEILIMBAHUEM, U OH MO3BOJISIET COXPAHUTh HAHOCTPYKTYPY TOIUIMBHOW CMECH B
CTaOMJILHOM COCTOSTHUM.

TomnuBo u3 0aka moAa€TCs MPU MOMOIIM TOIUIMBHOTO HACOCA HA CUCTEMY
JUHAMHYECKOIO0 CMENIMBAHUS U TOMOT€HU3AllMU, OTKyJa BBOJMTCS B HACOC
BBICOKOT'O JIABJICHUS JU3EJILHOTO ABUTATES.

enp mnpeaBapUTEIbHBIX UCIHBITAHUM — TMPOBEPKA BO3MOMKHOCTH
TOIJIMBHOT'O HAcoca JBUTATEs M0AaBaTh TOIUIMBHYIO CMECh Ha BXOJbl CUCTEMBI
JTMHAMUYECKOTO CMEIIMBAHUSA M TroMoreHu3anuu B nponopuun 60% Ha
neHTpaiabHbli BBOA W 40% Ha UWHTErpalibHBINM paJUaIbHBIA BBOJ, NPH

COXpaHCHHMH HAa BCCX KaHaJIaX BBOJia paBHOI'O JJaBJICHMUA.



Fuel blends preparation system for gas stations, - feasibility study
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Pucynok 3. CucteMa quHeHOTo npeoOpa3oBaHus TOTOKA Maclia

Ha pucynke 3 moka3zana cuctemMa JTUHEHHOTO mpeoOpa3oBaHHs MOTOKA
Macia, B TOM YHCIE M TMOJCOJHEYHOro maciia. Kak BUJHO W HM3BECTHO B
YCTPOMCTBE OTCYTCTBYIOT MOJBH)KHBIE YACTH, YTO B CBOIO OYEpEIb YIPOIIAeT
MPpUMEHEHNE B paMKax MOJM(PHUKAIHNHA CYIIECTBYIOMIETO TEXHOJIOTHYESCKOTO
000opyI0BaHUS.

VYkazanHoe o6opyaoBanue nponuio 6osiee 350 UCTIBITATEIBHBIX ONEpaIuit
M T0Ka3aJo0 BBICOKYIO pabOTOCIOCOOHOCTh, d(PPEKTUBHOCTH M CIIOCOOHOCTH
BBITIOJTHATH BCE HEOOXOAMMbIC (DYHKIIMOHATIBHBIC HATPY3KH, UMEIONITUE MECTO Ha
COBPEMEHHOW TOTINBO-3aIIPABOYHON CTAHIIHH.

Cucrema Obuta ucnbiTaHa Ha pacxoze B 50 TuTpoB B 4ac (yCTPOWCTBO C
pabounm nuamMeTpom B 25 MM), Ha pacxoze B 100 auTpoB B yac (YCTPONCTBO C
pabounMm auameTpom B 40 MM, Tipu paboueM aaBieHud B 3 0ap), HA pacxoje B
250 nutpoB B yac (yCTpoucTBO ¢ pabounm auamerpom 40 MM, mpu padbodem
naBjieHuH B 7 6ap). B HacTosiiee Bpemsi B 3aBepIiaroiieid cTaauu yCTPOUCTBO,

npeaHa3HadyeHHoe 7151 paboThI 1pu pacxoae B 1000 mutpoB B gac.



Fuel blends re — blending system (conceptual version)
I[JISI oOecrieueHus BBIITOJIHEHUS BCEX H€06XOI[I/IMBIX onepauﬂﬁ Imponecca

pEereHepaloOHHOI0 CMEIIMBAHUsI KOMIIOHEHTOB CMECH KaK B BUJIE YMYJIbCUU, TAK
M B BHJIE TOMOTEHHU3WPOBAHHON cMecH, IJIsi 3TOro paspaboTaHa Oa3oBas
KOHCTPYKIIMS YCTaHOBKM ¢ pabouum o0béMoM B 40 JUTPOB U C
MPOU3BOAUTENBHOCTEIO B 100 JMTpPOB B Yac MNpH HEOPEPHIBHOM MOAAYE
IPOJIYKTOB PET€HEPALIMOHHOTO CMEIIMBAHUSI.

KoHcTpykiust BKiItOYaeT 0ak, CUCTEMY PEIUPKYJISIHUU, BKIIOYAIOIIYIO
KpoMe Hacoca U TpyOONpPOBOJOB TAKXKE CIEIALLYI0 CUCTEMY KOHTPOJISI YPOBHS
KUJAKOCTH B 0ake, aKTUBATOpP IOTOKA >KUJKOCTU TPH TOMOIIUA KOTOPOTO
AKTUBHUPOBAHHAS *KUJKOCTh BO3BpAIACTCS U JUHAMUYECKH BBOJUTCS B O0BEM

’KHJIKOCTH B Oake.

Fuel blends re — blending system, - feasibility study test

[IpoBepka  paborocmocobHOCTH UM 3(PPEKTUBHOCTH  Mpolecca
pETeHepaIMOHHOTO CMEIIMBAHMsI OCYIIECTBIIEHA HA JIBYX YCTaHOBKaX: OJHOM,
uMeronien pabounii 00b€M B 40 TUTPOB, U BTOPOU, UMEIOILEH pabounii 00bEM B
1000 nutpos.

Ha ycranoBke ¢ pabounm o0béMoM B 1000 nuTpoB OblIa MpUMEHEHA
CTaHJIapTHAsl CUCTEMa MEXaHUKO-TUPABINYECKOTO CMELINBAHUSI.

O0e ycTaHOBKM OBUIM MCHBITAaHBl B peajJbHOW IPOU3BOJICTBEHHOM
00CTaHOBKE, TIEpBasi HA CEPUITHOM TU3ETBLHOM JBHTraTene ¢ o0béMoM 2.4 mutpa
¥ BTOpasi Ha CTaHAapTHOM Ooiiepe, MPOU3BOUTENLHOCTHIO B 6 TOHH Iapa B yac.

Pe3ynbraThl 000MX TECTOB IMOKa3ajld MOJHYI pabOTOCHOCOOHOCTh M
JOCTAaTOUYHYIO 3(P(HEKTUBHOCTH O0OPYIOBAaHUSI U TPOIlecCa PEreHepallMOHHOTO

CMCIIMBAaHUA.



Fuel blends re — blending system (conceptual version for engine)
TommuBHBIN Oak AU3CIIbHOI'O IBUI'ATCIIA, B KOTOPOM IIPCAIIOJIAracTCAa

UCIIOJIb30BaTh B KaUECTBE TOILIMBA OJIEH U3 AU3EIHHOT0 TOIUIMBA U METAHOJIA,
B JIOTIOJIHEHHE K OOBIYHBIM W CTAaHIAAPTHBIM KOMITOHEHTaM JOJKEH COJIEePKATh
CUCTEMY pEreHEPaIlMOHHOIO CMEIITMBAHUSI.

Cucrema pEereHepamoOHHOTO CMEITUBaHUS MOJKET OBITH
TUAPOMEXAHNYECKON U aKTUBUPYIOIIEH U TOJIKO MEXaHUYECKOM.

O06e cucTeMbl UCTIBITAHBI U TOKA3aJIM JJOCTATOYHYIO pab0TOCIIOCOOHOCTH U
HaAEKHOCTb.

JlopaboTka CTaHAAPTHOTO TOIUIMBHOTO Oaka Jjisi afamnTalli ¢ CUCTEMOMU
PETCHEPAIMOHHOTO CMEIIMBAHUS HE BBI3BIBAET KAKUX-THOO TEXHUUYECKHUX
npobsiem. Bce HeoOxomumbie (YyHKIIMU CTaHIAPTHOTO TOIUIMBHOrO Oaka B
TOTUIUBHOM 0ake C YCTAaHOBJICHHOW CHCTEMOM pEereHepalliOHHOTO CMEIIUBaHUS

IMOJITHOCTBIO COXPAaHAKOTCH.

Fuel blend, - Diesel # 2 and Methanol

Hawnbonee yacto ucnoab3yeMblid 11 AU3ETbHBIX JBUTATEIEH TOTTUBHBIN
osen1 — cMech au3enbHoro toruBa Ne 2 (80 %) u metanona (20%)

[Ipy quHAMHYECKOM CMEIIMBAaHUW HEMOCPEIACTBEHHO IMepe] BIPHICKOM B
HAacoOC BBICOKOTO MJaBJEHHUS JBHUrarelis W Jajee B LWIMHAPHI JU3EIbHOIO
NBUrateiis  NPUMEHEHHE  yKa3aHHOM  CMECH  MO3BOJSET  CHU3HTH

yIIEpOo0COoAepoKalllie BBIXJIONBI Ha Oosiee uem 90%.

Separation phenomena
[Ipn HakormeHuu OyieHAAa B KakoH-1MO0 EMKOCTH, B 00BEéMe OieHaa

MPOUCXOJNT pasjesieHne Ha nBe ¢pakuuu: oaHy wu3 Meranona (95%),
cMemaHHoro ¢ 5% au3eIbHOr0 TOIIMBA, W BTOPYIO M3 JIU3EIHLHOTO TOTUIMBA

(98.4%), cmemrannoro ¢ 1.6% meraHoua.



O0e q)paKHI/II/I COXpaHA0T CTaOMIILHOCT, B TCUCHUH JINTCIIBHOTI'O

BPEMEHU.

Re — blending phenomena

[Ipy MexaHWYeCKOM aKTHUBUPOBAHMU O00OMX (Qpakuuii B EMKOCTH, B
TEYEHUH HECKOIBKUX MUHYT OHHU IIPEBPALLAIOTCA B OJTHOPOIHBIA U TOMOT€HHBIN

OJIEH]I.

Fuel blend, - Diesel # 2 and Methanol premixed with water

Hawnbonee yacto ncnoab3yeMblid AJisl AU3EIbHBIX JBUTaTeNel TOILTMBHBIN
OseHn, - cmech nu3enbHoro toriuea Ne 2 (80 %) u MetaHona, mpeaBapuTEIHLHO
cmemianHoro ¢ Boaou (20%). Ilpomopuuu npeaBapuTENbHOIO CMELIMBAHUS
MeTaHOJIa C BOAOU cocTaBIItIOT /5% MeTaHoia Ha 25% BOILI.

[Ipyn AMHAMHYECKOM CMEIIMBAHUU HETOCPEIACTBEHHO IEpPE] BIPHICKOM B
HacoC BBICOKOTO [IABJICHHMS JBHUTATeNNsl U Jajee B IWIMHAPHI JU3EJIBHOTO
JBUraTelisd MPUMEHEHUE YKA3aHHOW MHTETPajJbHOM CMECH MO3BOJISIET CHU3UTH

YTIIE€pOI0CcCoIepKalle BhIXJIOMbI Ha Oosee yeM 90%.

Separation phenomena
[Ipy HakomIeHWM MHTErpajbHOro OJeHJAa B KaKOW-TMOO EMKOCTH, B

00BbEMe OJIeHIa MPOUCXOIUT pa3/ieieHIe Ha ABe (PpaKIu: OJHY U3 METAHOJIA C
BoAoM (95%), cMemanHOoTo ¢ 5% MU3eIbHOTO TOIJIMBA, U BTOPYIO U3 IU3EIHHOTO
tornBa (98.4%), cmemanHoro ¢ 1.6% meraHosa ¢ BOAOM.

O6e dpakuum COXpaHSIOT CTAOMIBHOCT, B TCUCHHUU JJIUTEIHHOTO

BpPEMEHHU.



Re — blending phenomena
[Ipy MexaHWYECKOM AaKTHBUPOBAHMM 00OMX ¢pakiuii B EMKOCTH, B

TCUCHHUU HCCKOJIBKUX MHUHYT OHH IIPCBPAITAIOTCA B OI[HOpO,ZIHI:Iﬁ 1 TOMOT'CHHBIN

OJIEH]I.

Fuel emulsion, - Diesel # 2 and water
TOHJIPIBHLIC SMYJIBCI/II/I Ha 6336 JANU3CIIBHOI'O TOIIJIUBA NQ 2 nu

BOIIOHpOBOIIHOﬁ BOJbI HCIIBITAHBI Ha IIPUMCHCHUC B COBPCMCHHOM CCpHﬁHOM
AU3CIIbHOM ABUTATCIIC, 1 OIITHMAJIbHBIC PC3YJIbTAThI IIPH 3TOM ITOJIYUCHBI IIPH

nponopuun 80% nuzenbHOro Torusa u 20 % BOJBI.

Separation phenomena
[Ipu HaKoIJIEHNH TOTUTMBHON IMYJIBCUHU B KAKOU-TMO0 EMKOCTH, B 00bEME

AMYJILCUU TPOUCXOAUT pasjelicHre Ha aABe (Ppakuuu: ogHy U3 Boabl (99%),
cMmemanHo ¢ 1% au3enbHOro TOIUIMBA, W BTOPYIO M3 JIU3EIBHOTO TOTUIUBA
(98.4%), cmemrarnoro ¢ 1.6% BojbI.

O6e dpakuuu CcoXpaHSIOT CTaOWIBHOCTh B TEYEHUU JJIUTEIBHOTO

BPEMEHH.

Re — emulsification phenomena
HpI/I MCXaHUYCCKOM HJIM THAPOMCXAHHYCCKOM AKTHUBHPOBAHUU oboux

¢pakuuii B €MKOCTH, B TEUEHHWUM HECKOJbKMX MHUHYT OHM MpPEBpAIIalOTCA B

OJIHOPOJHYIO U TOMOTE€HHYIO 3MYJIbCHUIO



Pucynok 4. Cucrema aiist IMHEHHOTO MPeoOpa3oBaHMs TOTOKA MACIIa C 3JIEMEHTaMH
TOMOTEHH3AIUU 1, TPU HEOOXOTUMOCTH ¢ (POPMUPOBAHUEM SMYIIbCHH

PﬂcyHOK 5. Cucrema JUISL TIMHEMHOTr O Hp606p330BaHI/I$I IIOTOKAa MacJjia C 3JICMCHTaMH
TrOMOT'CHHU3Aallu1 U, Iipnu HCO6XOI[I/IMOCTI/I C (bOpMPIpOBaHI/IeM OMYJIbCHU



Pucynok 6. Cuctema a5 IMHEHHOro npeodpa3oBaHMsl TOTOKA MACa € 3JIEMEHTaMU
TOMOT€HM3allUU U, IPU HEOOXOIUMOCTH ¢ (POPMUPOBAHUEM SMYIIbCUH



CIIMCOK UCITIOJIb30BAHHOM JIUTEPATYPBI,
HATEHTHASA U JIMHEH3UOHHAS UHOOPMALIUA

Ipuiaoxenue 1

United States Patent 9,375,023
Velasco Varo, et al. June 28, 2016

Sunflower oil with high heat stability

Abstract

The invention relates to a sunflower oil with high heat stability, which is
characterized in that between 15% and 45% of the fatty acid total are saturated
fatty acids (palmitic acid and stearic acid), between 45% and 75% of the fatty acid
total is oleic acid and more than 85% of the tocopherol total corresponds to the
sum of gamma-tocopherol and delta-tocopherol. The invention also relates

to sunflower seeds that contain an oil with the aforementioned characteristics

and sunflower plants which as a result of self-pollination produce seeds with the
aforementioned characteristics. In addition, the invention relates to the use of

said oil in food and animal feed and for the formulation of bio-lubricants and
biofuels.



Ipunoxenne 2

United States Patent 9,538,715
Gerdes, et al. January 10, 2017

Low saturated-fat sunflower and associated methods

Abstract

Provided are sunflowers, parts thereof, cultures of, and seeds that are capable of
producing sunflower oil that is low in saturated fat and, optionally, high in linoleic
acid as well as associated methods.

Ipuioxenue 3

United States Patent 9,591,818
Gerdes, et al. March 14, 2017

Low saturated-fat sunflower and associated methods

Abstract

Provided are sunflowers, parts thereof, cultures of, and seeds that are capable of
producing sunflower oil that is low in saturated fat and, optionally, high in linoleic
acid as well as associated methods.

Ipuioxenue 4

United States Patent 10,045,503
Gerdes, et al. August 14, 2018

Low saturated-fat sunflower and associated methods

Abstract

Provided are sunflowers, parts thereof, cultures of, and seeds that are capable of
producing sunflower oil that is low in saturated fat as well as associated methods.

IMpuioxenue 5



United States Patent 10,067,110
Yu, et al. September 4, 2018

Adulterated peanut oil detector and adulterated peanut oil detection method

Abstract

The present invention provides an adulterated peanut oil detector and an
adulterated peanut oil detection method, and pertains to the technical domain of
product analysis. The detector comprises a casing, a LCD and Return key, Enter
key, Up key, Down key, a power switch, a power socket, and a USB interface
arranged on the casing, and a microprocessor and a power supply unit mounted in
the casing and electrically connected to the components on the casing, wherein, a
module cover is arranged on the top surface of the casing, and a pretreatment
module and a detection module are mounted in the space under the module cover.
The pretreatment module comprises a heating body and cuvette slots, and the
detection module comprises an axial fan, a radiating plate, a refrigerating plate, and
cuvette slots. The detection method comprises sample preheating procedure and
slow refrigeration procedure. The detector and method provided in the present
invention can quickly and easily detect whether the peanut oil sample is
adulterated and the percentage of adulteration, and is applicable to quick on-spot
detection of rapeseed oil, sunflower oil, maize oil, cotton oil, palm oil, and
soybean oil, etc. admixed in peanut oil.



Ipunoxenue 6

United States Patent 7,883,729
Konhler, et al. February 8, 2011

Natural vegetable oil concentrated in unsaponifiable matters as food ingredient

Abstract

The invention concerns a natural vegetable oil selected among palm oil, corn

germ oil, sunflower oil and canola oil, concentrated in unsaponifiable matters,
such that said oil unsaponifiable matter content is 3 to 15% m/m. Said concentrated
natural vegetable oil constitutes a novel food ingredient enriched in particular in
vitamin E and phytosterol, useful as favored food source in vitamin E and
phytosterol, meeting recommended daily intake.

Hpunoxenue 7

United States Patent 7,785,645
Siew, et al. August 31, 2010

Process for obtaining an oil composition and the oil composition obtained
therefrom

Abstract

The present invention relates to a process of producing an oil composition by
blending and fractionation steps and the oil composition obtained therefrom. The
invention is directed to any vegetable oils such as palm oil, palm olein or palm
stearin blends with unsaturated oils of soybean, corn, canola, rapeseed, sunflower
oil, where the oleic content is more than 20% and the linoleic and linolenic
contents are more than 30%. The new liquid oil is clear and is used as salad oils,
cooking oils, etc. The stearins from such blends are of use in margarine and
shortenings.



Ipunoxenue 8

United States Patent 7,544,823
Velasco Varo, et al. June 9, 2009

Sunflower seeds with high delta-tocopherol content

Abstract

The present invention relates to sunflower seeds which have been genetically
modified through two artificial induction cycles of mutations followed in each case
by processes for the identification of mutant individuals which have the desired
character. The disclosed seeds are characterised in that they contain between 26%
and 80% of the tocopherols as delta-tocopherol. This high delta-tocopherol
production is determined by the genotype of the seeds which have been modified
to this effect, and is always obtained independently of the culture conditions,
thereby obtaining an inheritable character. Today, sunflower seeds producing such
high levels of delta-tocopherol do not exist. Genetically modified sunflower plants
which produce through self-fertilization seeds with high delta-tocopherol levels
and the oil with high natural delta-tocopherol concentration, extracted from the
seeds, are also objectives of the present invention.



Ipunoxenue 9

United States Patent 7,569,712
Martinez-Force, et al. August 4, 2009

Plant, seeds and oil with increased saturated triacylglycerols content and oil having
a high stearic acid content

Abstract

The invention relates to a sunflower seed, comprising sunflower oil having
increased stearic acid content as compared to wild type seeds (preferably between
19.1 and 35% by weight related to the total amount of fatty acids in the oil and
comprising in the oil at least 3.4% of the triacylglycerol species that have the
general formula SMS and not more than 5-0% of triacylglycerol species that have
the general formula SMM obtainable by treating parent seeds with a mutagenic
agent during a period of time and in a concentration sufficient to induce one or
more mutations in the genetic trait involved in stearic acid biosynthesis resulting in
increased production of stearic acid, germinating the treated seeds and culturing
progeny plants therefrom, collecting and analyzing progeny seeds, selecting seeds
that have acquired the desirable genetic traits and optionally repeating the cycle of
germination, culturing and collection of seeds. The invention further relates

to oil extracted from the seeds, a method for preparing the sunflower seeds, a
method for preparing such sunflower oil, sunflower plants produced from the
seeds and use of the olil.



Ipunoxenne 10

United States Patent 7,217,875
Osorio, et al. May 15, 2007

Sunflower seeds and oil having a high stearic acid content

Abstract

The invention relates to a sunflower seed, comprising a sunflower oil having an
increased stearic acid content as compared to wild type seeds, obtainable by
treating parent seeds with a mutagenic agent during a period of time and in a
concentration sufficient to induce one or more mutations in the genetic trait
involved in stearic acid biosynthesis resulting in an increased production of stearic
acid, germinating the treated seeds and culturing progeny plants therefrom,
collecting and analyzing progeny seeds, selecting seeds that have acquired the
desirable genetic trait and optionally repeating the cycle of germination, culturing
and collection of seeds. Preferably the seeds comprise an oil having a stearic acid
content of between 19.1 and 35% by weight related to the total amount of fatty
acids in the oil, and are obtainable by treating the parent seeds with an alkylating
agent, such as ethyl methane sulfonate in water, or with sodium azide in water. The
invention further relates to sunflower oil obtainable by extracting

the sunflower seeds, to a method for preparing sunflower seeds having an
increased stearic acid content as compared to wild type seeds, a method for
preparing a sunflower oil having an increased stearic acid content sunflower plants
produced from the seeds and the use of the sunflower oil in various products.



Ipunoxenne 11

United States Patent 6,977,328
Gerdes, et al. December 20, 2005

Sunflower seed having low saturated oil content

Abstract

A sunflower seed having an oleic acid content of greater than 88% and a total
saturated oil content of between 6.0% and 7.3% is disclosed. The invention relates
to sunflower seeds, to sunflower plants, and to methods of producing

a sunflower plant.

Ipuioxenue 12

United States Patent 6,770,803
Martinez Force, et al. August 3, 2004

High oleic/high stearic sunflower oils

Abstract

Sunflower plants that produce seeds with an extractable oil having an oleic acid
content of more than 40% by weight and a stearic acid content of more than 12%
by weight are disclosed, together with products containing the oil and methods for
selecting plants containing the oil.



Ipunoxenne 13

United States Patent 6,388,113
Martinez Force, et al. May 14, 2002

High oleic/high stearic sunflower oils

Abstract

The present invention relates to transgenic and non-transgenic plants that

produce oil having high levels of saturated fatty acids and medium to high levels of
olecic acid. More specifially, the invention relates to a sunflower plant, seed, and
the extractable oil having increased stearic acid content and increased oleic acid
content relative to the normal sunflower oil level of stearic acid and oleic acid.

Ipuioxenue 14

United States Patent 6,084,164
Bidney, et al. July 4, 2000

Sunflower seeds with enhanced saturated fatty acid contents

Abstract

Antisense expression of a stearoyl-ACP desaturase gene in sunflower results in
more than a four-fold increase in seed stearate, and can enhance palmitate content
as well. Thus, sunflower oil containing over 40 percent saturated fatty acids can be
produced, which is desirable in the context of various products, such as coating fat,
margarine, soap and shortening.



Ipunoxenue 15

United States Patent 5,872,271
Cole, et al. February 16, 1999

Endogenous vegetable oil derived from helianthus annuus seeds wherein the levels
of palmitic acid and oleic acid are provided in an atypical combination

Abstract

Sunflower plants, seeds capable of forming the same, and a novel endogenous
vegetable oil derived from such sunflower seeds are provided. The plants have the
ability to yield an endogenous vegetable oil wherein the levels of palmitic acid and
oleic acid are provided in an atypical combination via genetic control. The
concentration of palmitic acid in the endogenous oil constitutes at least 20 (e.g.,
approximately 20 to 45) percent by weight of the total fatty acid content, and the
concentration of oleic acid in the oil constitutes at least 45 (e.g., approximately 45
to 65) percent by weight of the total fatty acid content in the absence of
hydrogenation or other chemical or physical modification. It was found that the
plants of the present invention can be formed through the combination (as
described) of genetic determinants that were found to be present in the

Pervenets sunflower and the H-55-9-2-1 or H-55-9-2-2 sunflower. The novel
endogenous oil of the present invention is particularly useful, inter alia, in the
production of margarine, or a cocoa butter equivalent.



Ipunoxenue 16

United States Patent 5,476,524
Leon, et al. December 19, 1995

Oil producing sunflowers and production thereof

Abstract

Sunflower seed color is determined by pigmentation of three layers of

the sunflower pericarp (hull), epidermis, hypodermis, and phytomelanin layer. The
present invention identifies RFLP markers linked to factor(s) affecting seed
hypodermis pigmentation and identifies the relation between this trait

and oil percentage in the sunflower seed. Seeds with white hypodermis had

lower oil percentage than those with unpigmented hypodermis. The Hyp factor was
found located in the same map interval region as one QTL with major effects on
seed oil percentage. The linkage between the top factor and the QTL with the

seed oil can be employed in breeding sunflowers to improve seed oil percentage.

Ipuaoxenne 17

United States Patent 5,461,171
Heaton, et al. October 24, 1995

Sunflower products having lower levels of saturated fatty acids

Abstract

Sunflower seed, plants and oil are described which have a total level of saturated
fatty acids equal to 6% or less relative to the total fatty acid content, a total level of
stearic acid less than 1% of the total fatty acid content, and a total level of palmitic
acid less than 3% of the total fatty acid content.



Ipunoxenne 18

United States Patent 5,169,669
Haynes, et al. December 8, 1992
Cooking oils

Abstract

Cooking oils which have a reduced tendency to produce offensive odors when
heated to frying temperatures are claimed. The oils are refined, bleached and
deodorized unsaturated vegetable oils, e.g. soybean and canola and from 0.1% to
5% refined and bleached, but not deodorized sunflower seed oil.

The sunflower seed oil contains terpenes which mask the fishy, painty or acrid
odor and improves the oil flavor on aging.

Ipuaoxenne 19

United States Patent 4,743,402
Fick May 10, 1988

Novel sunflower products and methods for their production

Abstract

A sunflower seed is disclosed which has both a high oleic acid content and a low
linoleic acid content. Also disclosed is a sunflower seed which has a white or gray
seed coat and which contains approximately 80% or greater by weight of oleic
acid. Also described are novel sunflowers for producing the disclosed seed and

an oil product derived from the seed.



Ipunoxenne 20

United States Patent 4,482,576
Boot, et al. November 13, 1984

Method for treating an edible oil by isothermal directed interesterification

Abstract

A method for treating an edible oil rich in linoleic acids so as to increase its solid
fat content comprises the directed interesterification under isothermal conditions of
an oil containing at least 60% pufa and 12.5 to 16% safa. The method is simple to
perform and produces an oil which can be employed directly in margarine
manufacture. The oil can be a mixture of an oil high in pufa such as

natural sunflower and safflower seed oil and an oil high in safa such as fully or
partially hardened sunflower or safflower seed oil.

Ipuioxenne 21

United States Patent 4,316,919
Pelloso, et al. February 23, 1982

Sunflower-oil-based edible fat product

Abstract

A sunflower-oil-based edible fat blend suitable for preparing a margarine having a
pleasing texture and a high linoleic acid content are disclosed. The edible fat blend
comprises at least one randomly interesterified portion and a non-interesterified
portion. An essential interesterified portion, requires the inclusion of at least 30%
hydrogenated sunflower oil, while the non-interesterified portion requires at least
60% liquid sunflower oil containing at least 65% linoleic acid. Optionally, a third
portion can be employed which will consists essentially of randomly interesterified
liquid sunflower oil. The edible fat product will contain less than 21% total of
palmitic and stearic acids and from 32 to 55% linoleic acid. Both tub and stick
margarines prepared from the edible fat product are disclosed



Ipunoxenue 22

United States Patent 4,254,580
Ferguson March 10, 1981

Production of sunflower seeds in increased yields

Abstract

The production of sunflower seeds (i.e. Helianthus annus seeds) is an important
industry in the United States as well as in many other parts of the world. Such
seeds are useful in the production of sunflower oil or may serve as a food source
for man and other animals. The present invention provides a novel and highly
effective technique for enhancing the production of sunflower seeds via an
agricultural process wherein a greater proportion of the florets which make up

the sunflower are effectively pollinated. The production of sunflower achene
which lack the desired kernels accordingly is minimized and a greater seed yield is
made possible per growing area. Such process utilizes as an essential element a
substantially uniform population of sunflower seed parents (as described) which
were developed by applicant and possess homozygous f genes having the ability to
facilitate the formation of parenchyma cells between floret anthers (instead of the
typical collenchyma cells) which enable the anthers to become substantially non-
fused following pollen dehiscense thereby making possible a greater degree of self-
pollination with concomitant increased seed formation. In a further preferred
embodiment F.sub.1 hybrid sunflower seeds are produced (as described).
Alternatively, sunflower seeds capable of perpetuating inbred sunflower lines
efficiently may be produced in increased yields on a commercially practicable
basis.



Ipunoxenne 23

United States Patent Application 20200237665
Kind Code Al
Windrix; Jesse July 30, 2020

EMULSIFIED OILS AND BLENDS

Abstract

Coconut oil, coconut oil blends that are high in MCTs such as LouAna.RTM.
liquid coconut oil, pure MCT oils, Omega-3 oils, cannabidiol (CBD), hemp
extract, tree

nut oil, macadamia oil, almond oil, cashew oil, avocado oil, docosahexaenoic acid
(DHA), fish oil, and/or conjugated linoleic acid (CLA) may be emulsified to create
an emulsified oil or blend that may take the form of a creamy shot or a cream
substitute. These oils and/or blends may be emulsified using an emulsifier that may
be selected from the following: sunflower lecithin, sodium stearoyl lactylate
(SSL), acacia gum, beta-cyclodextrin, and combinations of same. By emulsifying
these oils/oil blends, a good tasting creamy shot or a cream substitute can be
formed.

Ipuioxenue 24

United States Patent Application 20190104751
Kind Code Al
Windrix; Jesse April 11, 2019

EMULSIFIED OILS AND BLENDS

Abstract

Coconut oil, coconut oil blends that are high in MCTs such as LouAna.RTM.
liquid coconut oil, pure MCT oils, Omega-3oils, cannabidiol (CBD), hemp extract,
tree nut oil, macadamia oil, almond oil, cashew oil, avocado oil, docosahexaenoic
acid (DHA), fish oil, and/or conjugated linoleic acid (CLA) may be emulsified to
create an emulsified oil or blend that may take the form of a creamy shot or a
cream substitute. These oils and/or blends may be emulsified using an emulsifier
that may be selected from the following: sunflower lecithin, sodium stearoyl
lactylate (SSL), acacia gum, beta-cyclodextrin, and combinations of same. By
emulsifying these oils/oil blends, a good tasting creamy shot or a cream substitute
can be formed.



Ipunoxenue 25

United States Patent Application 20190037880
Kind Code Al
Graham; Darcelle Julie; et al. February 7, 2019

Sunflower, Flax, Camelina or Hemp Meal-Based Tofu-Like Product

Abstract

Described is a method for the preparation of protein rich milk and a tofu-like
product from decupled sunflower, flax, camelina or hemp meal that

is, sunflower, flax, camelina or hemp milk and a coagulated product from a cold
pressed sunflower, flax, and camelina or hemp meal. Sunflower, flax, camelina
and hemp meal, a by-product of sunflower, flax, camelina and hemp oil processing
is typically used as a feed ingredient for livestock animals.




IIpuioxxenne 26

APPENDIX 1

Device internal structure

Figure (diagram) 1

The diagram shows an axial section of an apparatus for mixing,
homogenizing and activating liquid mixtures, liquids and compressed gases,
compressed gases;

In the section shows two reflector components hydrodynamic interface of
the device coupled to the section of the hydrodynamic liquid flow transformation
of the component of the mixture and with a section of the aerodynamic (the first
version), the second transformation stage or transformation hydrodynamic flow
of the liquid component of the mixture (for the second version)

The numbers marked on the chart:

7 - conical channel forming distance between the conical surfaces 100

microns, which is part of the component streams homogenized mixture



turbulence levels, consisting of two coaxial conical annular channels of the device
for mixing, homogenizing and activating liquid mixtures, liquids and compressed
gases, a compressed gases

8 - conical channel forming distance between the conical surfaces 25
microns, which is also part of the homogenizing mixing flow turbulence level
consisting of two coaxial conical annular channels of the device for mixing,
homogenizing and activating liquid mixtures, liquids and compressed gases,
several compressed gases

9 - First-facing components of the mixture conical reflector, which is part
of the hydrodynamic interface; reflector specified in the device acts as a
transducer cylindrical flow component of the mixture in the annular flow with a
more homogeneous turbulent background

10 - the second mixing facing conical reflector, depending on the nature of
the components being part of the mixture or of the hydrodynamic or aerodynamic
interface; top conical surface of the reflector in the opposite direction from the
apex of the reflector 9

11 - a system of linear, preferably capillary channels evenly distribute the
annular flow through the annular mixing section and simultaneously increasing
the level of turbulence and a linear flow velocity of the mixture components, said
system is integral hydrodynamic interface device for mixing, homogenizing and
activating liquid mixtures, liquids and compressed gases, a compressed gases

12 - a system of linear, preferably capillary channels evenly distribute the
annular flow through the annular mixing section and simultaneously increasing
the level of turbulence and a linear flow velocity of the mixture components, said
system is integral to the second part of the hydrodynamic or aerodynamic
interface device for mixing, homogenizing and activating fluid mixtures of

liquids and compressed gases, a compressed gases



13 - orientation, centering, locking and stand-off pin integrated interface
device for mixing, homogenizing and activating liquid mixtures of liquids and
compressed gases, several compressed gases

14 - orienting, centering, and stand-off locking flange integral interface
device for mixing, homogenizing and activating liquid mixtures, liquids and
compressed gases, a compressed gas, with which changes the distance between
the conical surfaces of the annular conical channel 8

15 - the inverse of the integral aerodynamic or hydrodynamic device
interface for mixing, homogenizing and activating liquid mixtures of liquids and
compressed gases, several compressed gases

16 - Section hydrodynamic device for mixing, homogenizing and
activating liquid mixtures, liquids and compressed gases, a compressed gases

17 - straight integral element of aerodynamic or hydrodynamic device
interface for mixing, homogenizing and activating liquid mixtures of liquids and
compressed gases, several compressed gases

18 - hydrodynamic or aerodynamic multifunction device section for
mixing, homogenizing and activating liquid mixtures, liquids and compressed
gases, a compressed gases

19 - the inlet device for mixing, homogenizing and activating liquid

mixtures, liquids and compressed gases, a compressed gases



Chart (Diagram) 2
Figure (Diagram) 2 shows an axial sectional area of the device for mixing,

homogenizing and activating liquid mixtures, liquids and compressed gases, a
compressed gas

In which the first step of mixing and homogenizing the mixture in terms of
turbulence

Mixing and homogenization of the mixture produced in the turbulence
level of hydrodynamic mode, the flow speed of moving components of the
mixture in a constant volume of the annular space which is constantly at a
constant speed and constant pressure components of the mixture are introduced
in the form of coaxial annular flow velocity, thickness in entering into said
annular cavity is 100 microns and the external thread 25 micron internal flow

The numbers indicated in figure 2:

1 - base flow component of the mixture (60% of its volume or weight) Flow

direction coincides with the direction from the entrance to a device for mixing,



homogenizing and activating liquid mixtures, liquids and compressed gases, a
compressed gas to exit from said apparatus

2 - base flow component of the mixture (if the liquid is mixed with the
liquid) in an amount of 40% of its volume or weight, If the mixed liquid and gas,
the gas stream is in an amount of 100% of its volume or weight, has the direction
of flow opposite the flow of traffic base component 1

3 - the flow of the second liquid component of the mixture (for the cases of
mixing several liquid components

4 - the trajectory of the stream 1 after leaving the conical annular channel
7 and in creating conditions for the emergence of the effect of Bernoulli, the local
ring of a vacuum, because of the effect of Bernoulli, and the formation of
cavitation breaks in the flow, the flow thickness is 100 microns

5 - the path of the flow 2 after a full turn and change of direction, and after
leaving the conical annular channel 8 and in creating conditions for the
emergence of the effect of Bernoulli, the local ring of a vacuum, because of the
effect of Bernoulli, and the formation of cavitation breaks in the flow thickness
flow is 25 microns, which provides a linear increase in speed as compared with a
linear flow rate of approximately 1 to 4 times, all this in combination allows to
increase the turbulence in the flow of the central zone and allows to homogenize
the mixture flow turbulence level

6 - in which the flow of 2 performs a U-turn and change direction is
reversed; This formed coaxial system threads, each of which forms a local effect
Bernoulli, but with different depths of depression and with different sizes of
cavitation breaks; Due to the higher flow velocity in the central zone of the
annular cavity devices vacuum level increases from the periphery toward the
center of the annular zone and the size of the cavitation breaks also increases from
the periphery to the center, which creates the optimal conditions for

homogenizing bulk mixture turbulence levels



7 - conical channel forming distance between the conical surfaces 100
microns, which is part of the component streams homogenized mixture
turbulence levels, consisting of two coaxial conical annular channels of the device
for mixing, homogenizing and activating liquid mixtures, liquids and compressed
gases, a compressed gases

8 - conical channel forming distance between the conical surfaces 25
microns, which is also part of the homogenizing mixing flow turbulence level
consisting of two coaxial conical annular channels of the device for mixing,
homogenizing and activating liquid mixtures, liquids and compressed gases,

several compressed gases

Figure (diagram) 3:

Figure 3 shows the integrated area of the interface apparatus for mixing,
homogenizing and activating liquid mixtures, liquids and compressed gases,
compressed gases.

Said zone is shown in axial section;

The numbers in Figure (diagram) 3 are indicated:

9 - First-facing components of the mixture conical reflector, which is part

of the hydrodynamic interface; reflector specified in the device acts as a



transducer cylindrical flow component of the mixture in the annular flow with a
more homogeneous turbulent background

10 - the second mixing facing conical reflector, depending on the nature of
the components being part of the mixture or of the hydrodynamic or aerodynamic
interface; top conical surface of the reflector in the opposite direction from the
apex of the reflector 9

15 - the inverse of the integral aerodynamic or hydrodynamic device
interface for mixing, homogenizing and activating liquid mixtures of liquids and
compressed gases, several compressed gases

17 - straight integral element of aerodynamic or hydrodynamic device
interface for mixing, homogenizing and activating liquid mixtures of liquids and
compressed gases, several compressed gases

18 - hydrodynamic or aerodynamic multifunction device section for
mixing, homogenizing and activating liquid mixtures, liquids and compressed
gases, a compressed gas

19 - the inlet device for mixing, homogenizing and activating liquid

mixtures, liquids and compressed gases, a compressed gas



Chart (diagram) 4
Figure 4 shows the area included in the integrated interface device for

mixing, homogenizing and activating liquid mixtures, liquids and compressed
gases, compressed gases.

The numbers indicated in Figure 4:

10 - the second mixing facing conical reflector, depending on the nature of
the components being part of the mixture or of the hydrodynamic or aerodynamic
interface; top conical surface of the reflector in the opposite direction from the
apex of the reflector 9

17 - straight integral element of aerodynamic or hydrodynamic device
interface for mixing, homogenizing and activating liquid mixtures of liquids and
compressed gases, several compressed gases

18 - hydrodynamic or aerodynamic multifunction device section for
mixing, homogenizing and activating liquid mixtures, liquids and compressed
gases, a compressed gas

19 - the inlet device for mixing, homogenizing and activating liquid

mixtures, liquids and compressed gases, a compressed gas



20 - a system of uniformly distributed flow channels which three
components of the mixture, it may be water or methanol or ethanol (stream 3 is
indicated on Figure 2) is introduced into the mixing zone of the device, and
activating the homogenization of liquid mixtures, liquids and compressed gases,
a compressed or gases functionally designed for intensive mixing and

homogenizing the dynamic mixing turbulence level

24

Figure (diagram) 5
Figure (diagram) 5 shows the basic structural elements of the integrated
interface device for mixing, homogenizing and activating liquid mixtures, liquids
and compressed gases, compressed gases, or more structurally and functionally

combined with hydrodynamic or aerodynamic multifunction device section for



mixing, homogenizing and activating liquid mixtures, liquids and compressed gas
or a compressed gas

The numbers indicated in Figure 5:

9 - First-facing components of the mixture conical reflector, which is part
of the hydrodynamic interface; reflector specified in the device acts as a
transducer cylindrical flow component of the mixture in the annular flow with a
more homogeneous turbulent background

10 - the second mixing facing conical reflector, depending on the nature of
the components being part of the mixture or of the hydrodynamic or aerodynamic
interface; top conical surface of the reflector in the opposite direction from the
apex of the reflector 9

11 - a system of linear, preferably capillary channels evenly distribute the
annular flow through the annular mixing section and simultaneously increasing
the level of turbulence and a linear flow velocity of the mixture components, said
system is integral hydrodynamic interface device for mixing, homogenizing and
activating liquid mixtures, liquids and compressed gas or a compressed gas

18 - hydrodynamic or aerodynamic multifunction device section for
mixing, homogenizing and activating liquid mixtures, liquids and compressed
gases, a compressed gas

21 - tapered surface forming the channel 8

22 - second input channel for mixture component - or as 100% of the gas
component or as a 40% mixture of a main liquid component

23 - tapered surface forming the channel 7



Chart (diagram) 6

Figure (diagram) 6 shows an axial sectional view of the integral interface
device for mixing, homogenizing and activating liquid mixtures, liquids and
compressed gases, compressed gases, or a

The numbers marked on Figure (diagram) 6:

8 - conical channel forming distance between the conical surfaces 25
microns, which is also part of the homogenizing mixing flow turbulence level
consisting of two coaxial conical annular channels of the device for mixing,
homogenizing and activating liquid mixtures, liquids and compressed gases,
several compressed gases

13 - orientation, centering, locking and stand-off pin integrated interface
device for mixing, homogenizing and activating liquid mixtures of liquids and
compressed gases, several compressed gases

14 - orienting, centering, and stand-off locking flange integral interface

device for mixing, homogenizing and activating liquid mixtures, liquids and



compressed gases, a compressed gas, with which changes the distance between
the conical surfaces of the annular conical channel 8

15 - the inverse of the integral aerodynamic or hydrodynamic device
interface for mixing, homogenizing and activating liquid mixtures of liquids and
compressed gases, several compressed gases

17 - straight integral element of aerodynamic or hydrodynamic device
interface for mixing, homogenizing and activating liquid mixtures of liquids and
compressed gases, several compressed gases

18 - hydrodynamic or aerodynamic multifunction device section for
mixing, homogenizing and activating liquid mixtures, liquids and compressed

gases, a compressed gas
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Figure (diagram) 7

Figure (diagram) 7 shows an integrated interface device for mixing,
homogenizing and activating liquid mixtures, liquids and compressed gases,
compressed gases.

The numbers marked on Figure (diagram) 7:

9 - First-facing components of the mixture conical reflector, which is part

of the hydrodynamic interface; reflector specified in the device acts as a



transducer cylindrical flow component of the mixture in the annular flow with a
more homogeneous turbulent background

10 - the second mixing facing conical reflector, depending on the nature of
the components being part of the mixture or of the hydrodynamic or aerodynamic
interface; top conical surface of the reflector in the opposite direction from the
apex of the reflector 9

11 - a system of linear, preferably capillary channels evenly distribute the
annular flow through the annular mixing section and simultaneously increasing
the level of turbulence and a linear flow velocity of the mixture components, said
system is integral hydrodynamic interface device for mixing, homogenizing and
activating liquid mixtures, liquids and compressed gas or a compressed gas

18 - hydrodynamic or aerodynamic multifunction device section for
mixing, homogenizing and activating liquid mixtures, liquids and compressed

gases, a compressed gas



Figure (diagram)8
Figure (diagram) 8 is a perspective view of the integral interface device for

mixing, homogenizing and activating liquid mixtures, liquids and compressed
gases, a compressed gas in an axial section

The numbers indicated in Chart (diagram) 8:

8 - conical channel forming distance between the conical surfaces 25
microns, which is also part of the homogenizing mixing flow turbulence level
consisting of two coaxial conical annular channels of the device for mixing,
homogenizing and activating liquid mixtures, liquids and compressed gases,

several compressed gases



9 - First-facing components of the mixture conical reflector, which is part
of the hydrodynamic interface; reflector specified in the device acts as a
transducer cylindrical flow component of the mixture in the annular flow with a
more homogeneous turbulent background

10 - the second mixing facing conical reflector, depending on the nature of
the components being part of the mixture or of the hydrodynamic or aerodynamic
interface; top conical surface of the reflector in the opposite direction from the
apex of the reflector 9

11 - a system of linear, preferably capillary channels evenly distribute the
annular flow through the annular mixing section and simultaneously increasing
the level of turbulence and a linear flow velocity of the mixture components, said
system is integral hydrodynamic interface device for mixing, homogenizing and
activating liquid mixtures, liquids and compressed gas or a compressed gas

12 - a system of linear, preferably capillary channels evenly distribute the
annular flow through the annular mixing section and simultaneously increasing
the level of turbulence and a linear flow velocity of the mixture components, said
system is integral to the second part of the hydrodynamic or aerodynamic
interface device for mixing, homogenizing and activating fluid mixtures of
liquids and compressed gases, a compressed gas

13 - orientation, centering, locking and stand-off pin integrated interface
device for mixing, homogenizing and activating liquid mixtures of liquids and
compressed gases, several compressed gases

14 - orienting, centering, and stand-off locking flange integral interface
device for mixing, homogenizing and activating liquid mixtures, liquids and
compressed gases, a compressed gas, with which changes the distance between

the conical surfaces of the annular conical channel 8



Figure (diagram) 9

Figure (diagram) 9 shows both the base element integral interface device
for mixing, homogenizing and activating liquid mixtures, liquids and compressed
gases, compressed gases, or a

Each of the components of the integrated interface has a function of

dynamic geometric transformations shape and flow pattern, which are expressed



in the transformation of a cylindrical annular flow stream and the exclusion of the
central portion of the stream is at the lowest level of turbulence which

The form and function of the integral interface are new and are sufficient
for use as an integral interface member in the autonomous self-hydrodynamic
systems cylindrically shaped flow

The numbers marked on Figure 9:

15 - the inverse of the integral aerodynamic or hydrodynamic device
interface for mixing, homogenizing and activating liquid mixtures of liquids and
compressed gases, several compressed gases

17 - straight integral element of aerodynamic or hydrodynamic device
interface for mixing, homogenizing and activating liquid mixtures of liquids and

compressed gases, several compressed gases

Chart (Diagram) 10

The diagram 10 shows an axial sectional view of the integral interface of
the device for mixing, homogenizing and activating liquid mixtures, liquids and

compressed gases, a compressed gases



Both structural and functional interface member interconnected pin 13,
flange 14 defines and fixes the mutual position of the two elements relative to
each other

The diagram numbers mean:

24 - tapered surface forming the inner surface of the outer annular conical
channel, the distance between the forming surfaces of which is 100 microns

25 - tapered surface forming the outer surface of the inner conical tapered
annular channel, the distance between the forming surfaces of which is 25
microns

This type of interface device for mixing, homogenizing and activating
liquid mixtures, liquids and compressed gases, a compressed gas, fulfills the basic
function of flow mixing transformation and provides all the necessary changes of
direction and the trajectory flow of the mixture components that perform
homogenization level homogeneity turbulent properties mixture, in terms of
increasing the level of turbulence at the center of the stream and its homogenizing
with the level of turbulence in the periphery of the stream

This item is brand new as a constructive, layout and functional point of
view and from the point of view of ensuring the achievement of complex goals
of the invention:

- Ensure that the entire process of mixing and homogenizing the
components in the mixture flow turbulence level

- A possibility of performing all functions of the device for mixing,
homogenizing and activating liquid mixtures, liquids and compressed gases, a
compressed gas without using moving parts

- The formation of a coaxial flow of components to be mixed and translate
it into a homogenized mixture flow turbulence level

- Execution of all functions of the device for mixing, homogenizing and
activating liquid mixtures, liquids and compressed gases, a compressed gas at a

minimum of structural components
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EXAMPLE OF REAL EMPLEMENTATION OF INVENTED MIXING
TECHNOLOGY

Mixing and activation process in Fuel Activation Device (FAD) related for
installation at Boiler;

Working diameter of the device — 40 mm; Total flow of the diesel-methanol
emulsion,- with working pressure 6-7 bar,- 100 gallon per hour

3

1-  housing- caliper of the device

2-  first hydrodynamic section

3-  first fixation nut

4-  first part of the hydrodynamic interface-transformer

5-  first conical reflector of the integrated interface-transformer

6-  multi-channel section of the first conical reflector of the integrated
interface-transformer

7-  orientation pin of the integrated interface-transformer



8-

flange-distance caliper of the first and second hydrodynamic

sections of the device

9-
10-

second hydrodynamic section of the device

multi-channel section of the second conical reflector of the

integrated interface-transformer

11-

second conical reflector of the integrated interface-transformer,

opposite to first conical reflector of the integrated interface-transformer

[HEN
>

integrated collector

vortex generator of the integrated collector

output section of the device

second fixation nut

outer conical channel of the device

inner conical channel of the device

inputs for methanol

inputs for second portion of diesel fuel

conical channel,- for emulsion, created in the device, collection

output channel of the device
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As seen from the drawings and models, the device is designed so that the

housing device 1 (hereinafter, all refer to the model) having an internal diameter



of 40 mm has a very important function of positioning and orientation of all
elements of the device, having an outer diameter of 40 millimeters;

Block 1 also performs the function of a ranking of all components of the
device relative to the inlet ports for the components of the mixture or emulsion;

In case 1, all the elements have independent freedom of rotation around its
axis and after completion of the three-dimensional orientation of elements
relative to each other is blocked by means fixing the fixing bolts 3 and 15;

When assembling the apparatus body 1 in the first set first hydrodynamic
section 2, the preliminary position is fixed nut 3 and oriented end section 2
through the hole 18 in such a way that the end is centered on the holes 18, which
device has two, and in which the methanol is introduced

After that, the integral assembly interface comprised of parts 4, 9 and 10

The reflectors 5 and 11 in opposite directions, the flange 8 defines a
distance between the parts, which allows to obtain a conical annular channels 16
and 17, the required distance between the conical surfaces of the forming in the
channel 16 - 100 microns, and the channel 17 - 25 microns

Once introduced into the body of manifold 12 having a swirl vortex
generator 13

The collector 12 is oriented relative to the housing 1 with the holes 19 to
be concentric with the respective openings in the reservoir 12, such a hole 4 in
each of which is fed 10% of the total amount of diesel fuel

After that, the body is introduced lead-out section 14, which is fixed by a
nut 15

The formation of an emulsion of diesel fuel and methanol is in the
following sequence:

In section 2, an axial bore, a pressure of from 3 to 7 bar, 60% of the injected
amount of diesel fuel for mixing with methanol

Diesel fuel flow through a conical reflector 5, and the corresponding

surfaces of the cylindrical section 2 is transformed into a ring, when the level of



turbulence in the stream becomes more uniform, as a lower level of turbulence at
the center of the cylindrical flow becomes turbulence at the level of the periphery
of the flow

Thereafter, the annular flow channels are introduced into the capillary
channels 6 in which the flow is accelerated and then injected into the annular
conical channel with the forming distance between the conical surfaces 100
microns

This channel linear flow rate of this diesel fuel reaches a maximum at the
same time gives rise to two phenomena - moving in the channel formed cavitation
breaks and at the same time a zone of reduced pressure in accordance with
Bernoulli's theorem, this zone 18 is introduced through the openings methanol
stream, which fills gaps cavitation and the whole mixture was pre-connected to
the more turbulent flow of the second annular portion of diesel fuel of 40% of the
total

This flow pressure of 3 bar to 7 bar is introduced into the four holes in the
radial channel 19, and then reverses and is converted by the annular reflector 11,
and then introduced into the capillary channels 10 and section 9 changes the
direction and introduced into the annular ring conical channel 17

In the channel 17, the distance between the conical surfaces which is 25
microns, at a pressure equal to the pressure in the first flow, the linear velocity of
the second stream is at least 4 times higher, which permits the formation of a
greater number of cavitation with smaller gaps, while addition forming a second
annular zone dilution in accordance with the provisions of Bernoulli's theorem

In the annular zone between the section 9 and the internal bore of the
housing 1 there are two flow mixture in which the level of turbulence and
cavitation frequency gaps are more intense in the region of the channel adjacent

to the surface sections 9



Vacuum and the large availability of cavitation breaks can uniformly
distribute the droplets throughout the volume of methanol and the mixture in this
state is included in the mixture flow collector transit channels 12

Of transit collector channels 12 (there are 4 channels) flow of the mixture
Is introduced into the vortex generator, where a vortex tube, which passes into a
conical bore 20 of the larger base of the cone

The mixture was thereafter from small cone base channel 20, passes on the
output from output port 21 of the device

The whole process of mixing and homogenization of the first phase of the
surround mix level of turbulence lasts no more than 0.1 seconds

After the first stage mixing and homogenization droplet size residual
methanol in the total diesel fuel can be not more than 1 micron at a high
uniformity of distribution of drops of methanol in a volume of diesel fuel

After the first stage mixing and homogenizing using a high pressure pump
for injecting the mixture into the combustion chamber of methanol droplet size

may be reduced to 100 - 150 nanometers
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Chart of the distribution of droplet sizes in the pictures of the emulsions

. . . \ the diameters of the internal
outside diameter of this
. capsules — from 120
capsule — 4 micron
nanometers up to 450
nanometers

this emulsion produced from Diesel fuel # 5 and tap water




diameter of this capsule - 5

diameter of this capsule — 3 .
micron

micron

this emulsion produced from Diesel
fuel # 2 and water

diameters of internal capsules — from 100
nanometers — up to 450 nanometers




emulsion structure

diameter of the integrated capsules ~ 4 — 5 micron

How does droplets in droplets effect the emulsion as compared to droplets
in droplets in droplets? Describe scientifically and quantitatively so experimental

results can be understood against predictive assumptions.



The pictures was create after emulsion preparation with low pressure —
45/60 psi (3-4 bar); After, for example in diesel engine the emulsion was sent to
high pressure pump that created pressure — up to 1800 — 2000 bar

According to general information from similar tests under pressure 1800 —
2000 bar the diameters of the capsules (or bubbles) must been reducing, but we
not has dimensions of the capsules/bubbles after high pressure pump

In publications are declared (for example) the best results of the NOx
reduction ~ 50 %, if the distilled water content in emulsion was - ~25%;

We received emissions reduction with 20% of tap water — more than 90%,

smog reduction — more than 98 %



Do you have any ay to control the distribution of droplet sizes by
pressure, temperature, viscosity, percentages of water/oil etc.? is there a
calculation or predictive method to do this?

Calibration of the size of the working channels in FAD can give different
sizes of the capsules — droplets, in addition depended also to pressure (must be
equal for oil, water), temperature, viscosity

Depended to the required flow must be designed and calibrated the FAD,;
According to the test results at Dor Chemicals, - the effectiveness and stability of
the emulsion was better if the pressure and flow was higher, but we not have
needed amount of experiments for create methods for calculation

Do you have any method to describe in quantitative terms how the above
can be predictive of the stability of the emulsion?

According to experience at Dor Chemicals, the emulsion stability was
increased if the pressure was increased from 45 psi up to 120 psi

When emulsions are burned, can you predict fuel droplet size? How does
emulsion differences in emulsion characteristics influence fuel droplet size

(predictive quantitative measures, not general description.



We not have opportunity for measurements of the droplet / capsules size in
time of the burning; As we tested all on the standard thermodynamic equipment
we not have opportunity to change the injection parameters

Do you know anything about the characteristics of the best available
method for making emulsions in quantitative comparison to the turbulent
method?

It is not complete information about fuel emulsions creating process; In all
test reports you can see emulsion creation with special chemicals, with distilled
water and not at the fuel line of the equipment; Any test report not included
information about use of the emulsions in standard engines, - only with additional
water injection;

Any producer of the equipment can-not change the basic fuel, and need for
this permit from any organization

What is the smallest channel size you can design in the FAD ? what effect
does changing this dimension have on the emulsion characteristics?

In the system of FAD coaxial channels we need in the channels size —
proportion 1:4; Generally the external channel must be — 100 micron and the
internal — 25 micron;

To produce channel size less than 25 micron necessary very precise
equipment and this can significantly increasing the cost of manufacturing

In all our prototypes designed for Diesel fuel # 2 we have the smallest size
of the channel — 25 micron; In devices designed for Diesel fuel # 6 — we have the
smallest size of the channel — 75 micron

We not had funding for experimental changing of the channels size

What is the coal particle size in a typical Russian or Chinese coal slurry?

10 micron in the best Russian injectors (nozzles); In Chinese, - 50-up to
100 micron

What is the effect on the gas mixing device if you use a coal slurry?



In our vortex gas mixing device we will provide the vortex pre-injection
homogenization of the coal slurry with water vortex injection; Russian
combustion experts see significant potential in this process

What is the best available technology in commercial use in Russia for
burning a coal slurry and what are the costs for preparation of the slurry and the
results of burning (emissions profiles/temperature rise/comparison the natural
gas, etc.)

In Russia are lot of local conditions and requirements for use the coal slurry
and we not has a necessity to study this question more deep; If it is necessary it
possible receiving all needed information

Why could turbulent do better (and by how much quantitatively) if we
mixed the slurry with air as a premix?

It possible only like pre-injection and it is not on our equipment, we need
full integration with (for example) Russian injectors /nozzles; In Israel (at Israel
Electric company) is significant experience with coal powder and if necessary we
can ask this information

What if the particle size was a uniform 10 micron? What if 10 and 20
micron particles were randomly mixed? What effect would that have on device
design and operation

Generally the tolerance of the particles size is very different — from 10
microns — up to, at least — 50 microns; This is the best and our device can working
with this



