Orasjenue

['unponHaMUYecKUil MEXaHU3M CMENIMBAaHUs, TOMOT€HU3alUU U (POPMUPOBAHUS
AMYJIBCUHU C TAMATHIO (OPMBI U TAPAMETPOB KATICYI IMYIIBCUU eeeevivrereesinrnnenenss 2

IIpenBapuTENbHBIE CXEMBI BADUAHTOB YCTAHOBKH ....coieeieirreeeieeeaeesssinnnnneeeeeeeeens 9

WcnbiTaTenbHasi ycTaHOBKA JIJ1s1 MPOBEPKU P (HEKTUBHOCTU CTOPAHUSI CMECH U3
JIM3EJIbHOTO TOoTIUBa Ne 2 U MpeiBapuTeNIbHO CMEIIAaHHOTO PacTBOPa
LY (215 (0Y) 7410 1 - NN 21

Crnucok UCnoNb30BaHHOM JINTEPATYPhl, MATEHTHOM U JIMLIEH3MOHHOU MH(OpMauu

.............................................................................................................................. 27
[Mpunosxenue 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 ................ 32
[Mpunoxenune2. 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%0, 25% OF WALET .....ccvvveiiieie e e e aae e 42



I'mapoauHamMuyecKMd MEXaHU3M CMEIIUBAHM S, TOMOTCHU3ALUM U
(popMupoOBaHNS IMYJILCUM € IAMATHIO (POPMBI M IAPAMETPOB
KAaIcyJ 3MYJIbCHH

PaccmoTpum ruapouHaMUYeCKUd MEXaHU3M CMEIINBAHUS, TOMOT€HU3AIUH
1 (OPMUPOBAHUS AMYJIBCUU C TTAMSTHIO (DOPMBI U MAPAMETPOB KATCyJl AIMYJIbCUH,
KaK B pa3MEpPHOM PsiIy MUKPOKAIICYJI, TaK U B Pa3MEPHOM PsITy HAHO Karcyl.

[Iporiecc cmemmBaHus W akTUBalMK B yctpoiictBe TtorumBa (FAD),
npeaHa3zHaueHHoM i yctaHoBkU B koTiie DOR CHEMICALS;

Pabounit nuameTp ycrpoiictpa - 40 MM. O01Iuit pacxo1 AM3eIb-METaHOJbHOU

AMYJILCUU TIpU paboueM naBienun 6-7 6ap 100 ramaoHOB B Hac

Pucynok 1. Mogaens ycTpoicTBa 11 ONTHMHU3AIAHN paOOThI IBUTATEIIS

[Mudbpamu HA prCyHKE 0003HAYCHBI:

1- xopnyc- cynnopT ycTpoucTBa

2- iepBasi THIPOIMHAMHUYECKAS CEKITUS
2



3- mepBasi KpernekHasi raiika

4- mepBasi 4aCTh THAPOJUHAMHYECKOT0 UHTEpPelica-TpaHnchopmaTop

5- TMEepBBIM KOHWYECKUW OTpakaTellb HWHTErPUPOBAHHOTO UHTep(deiica-
TpaHcpopMaropa

6- ~MHOrOKaHajdbHAs  CEKIUS TEPBOTO  KOHUYECKOTO  OTpakaTelis
HWHTErpupoBaHHOTO UHTEep(Peiica-Tpanchopmaropa

/- OpUEHTAIMOHHBIN BBIBOJI BCTPOEHHOT0 UHTEepdetica-TpaHchopmaTopa

8- (QuaHIEBBI MITAHTEHIUPKYJh TEPBONM U BTOPOU THUAPOIMHAMHYECKUX
CEKLUH YCTpOMCTBA

O- BTOpas rUuPOIMHAMUYECKAS CEKIIUS YCTPONUCTBA

10- MHOrokaHajibHas CEKIMS BTOPOTO KOHMYECKOTO  OTpakarens
WHTETPUPOBAHHOTO MHTEp(eiica-TpaHchopmaropa

11- BTOpOl KOHMYECKHMH OTpakaTelib HHTETPUPOBAHHOIO UHTEpdeiica-
TpanchopMaropa, MPOTHUBOIMOJIOXKHBIA TIEPBOMY KOHHYECKOMY OTpa)KaTeiio
MHTETPUPOBAHHOTO MHTEp(eiica-TpaHchopmaropa

12- BcTpOEHHBIN KOJIEKTOP

13- BUXpeBOil reHepaTop BCTPOCHHOTO KOJIJIEKTOPA

14- BpIXOHASA CEKIIUSI YCTPOMCTBA

15-cexynaHas KpernexxHas raika

16- Hapy>KHBI KOHUYECKUN KaHaAT yCTPOHCTBA

17- BHyTpeHHU KOHUYECKUM KaHal yCTPOMCTBA

18- BxoaHbBIE JaHHBIC JJIs1 METaHOJIA

19- Bx0aBI 11 BTOPOM MOPIIUHU AU3EITHHOTO TOILIINBA

20- KoHWYeCKuH KaHal,- I cOOpa IMYJIBLCHH, CO3/1aBACMON B YCTPOMCTBE

21- BBIXOJTHOM KaHAJl yCTPOICTBA
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Pucynok 2. Yeprexx ycTpoicTBa JjIs1 ONTUMHU3AIIMNA PAOOTHI IBUTATEIIsS
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Pucynok 3. Yeprtex ycTpoicTBa JjIs1 ONTUMHU3AIIMN PAOOTHI TBUTATEIIS

Kak BUIHO M3 MOAENM M YEPTEkKEH, YCTPOMCTBO CIHPOCKTUPOBAHO TAKUM
00pa3oM, uTo Kopryc ycTpoiicTa 1 (B qanbHe#IeM Bce 0003HAUCHHS 10 MOJICIIH),
uMes BHyTpeHHUH nuameTp 40 MIJLTUMETPOB, BHITIOIHSIET OYCHD BAXKHYIO (DYHKITHIO
MO3ULMOHUPOBAHUSI U OPUEHTUPOBAHUS BCEX AJIEMEHTOB YCTPOMCTBA, UMEOIIUX
HapyXHblid 1uameTp 40 MUTUTUMETPOB.

Kopnyc 1 Takxe BbImonHAeT GyHKIIUN JTUHEHHOTO MO3UIIMOHUPOBAHUS BCEX
3JIEMEHTOB YCTPOMCTBA M0 OTHOLLICHUIO K BBOJIHBIM OTBEPCTHUSM JJIsI KOMIIOHEHTOB
CMECH WJIU SMYJIbCHH.

B xopmyce 1 Bce aieMeHTh UMEIOT CBOOO Ty HE3aBUCUMOTO BPAII[EHUS BOKPYT
CBOCM OCH W TIOCJIE 3aBEPLICHHUs IMpolecca TPEXMEPHOM OpPHEHTALMU BCEX



AJIEMEHTOB OTHOCHUTENIBHO APYT Ipyra uX (pUKcauus oCylmeCcTBIAETCS MPU MOMOLIU
¢ukcupyromux raex 3 u 15.

[Ipu cOopke ycTpolicTBa mHepBOH B KOpHyC | yCTaHABIMBAIOT MEPBYIO
TUAPOJAMHAMUYECKYIO0 CEKIMIO 2, TPEABAPUTEIILHOE TIOJIOKEHUE KOTOPOMl
(uKcUpyIOT rallkoll 3 U OPUEHTHUPYIOT TOPELl CEKLUHU 2 MO OTBEpCTUIO 18 Takum
o0pa3oM, yToObI TOpELl HAXOAUJICSA MO LIEHTPY OTBEPCTUH 18, KOTOPBIX B yCTPOICTBE
MMEETCS ABA U B KOTOPbIE BBOJUTCS METAHOJ.

[locne »atoro mnpousBoauTcs cOOpka HMHTErpaJibHOro HUHTep(eiica,
cocrosmero u3 aeranei 4, 9 u 10.

Pednexropst 5 1 11 HanpaBieHbl B MPOTUBOMOJIOKHbBIE CTOPOHBI, a (iaHer] 8
ONPENIENAET TAKOE PACCTOSSHUE MEXKIY AECTAISIMU, KOTOPOE MO3BOJISET MOJIYYUTh B
KOHUYECKUX KOJIBIIEBBIX KaHamax 16 um 17 HeoOXoauMoe pacCTOSHHE MEXIy
dhopmMooOpas3yOMKUMU KOHUYECKUMHU TTOBEPXHOCTSIMHU, B KaHajie 16-100 MUKPOH U B
kaHase 17-25 MUKpPOH.

[locne »Toro B KOpmyc BBOJIUTCS KOJUIEKTOP 12, uMMeERIMil BHUXpPEBOU
reneparop 13.

Kosnextop 12 opueHTUpyETCSl OTHOCUTENIBHO Kopryca 1 mo orBepctusim 19,
KOTOpBIE JOJIKHBI OBITh KOHIICHTPUYHBIMU COOTBETCTBYIOIIMM OTBEPCTHUSIM B
koutekrope 12. Takux oTBepcTHil umeeTcs 4, B KaXKJ0€ U3 KOTOPBIX MOABOIUTCS
10% ot 00111ero KOJIMYeCcTBa JU3E€IbHOr0 TOILIMBA.

[Tocrne aToro B KOpmyc BBOAUTCS BBIBOAHAS ceKIus 14, koTopas pukcupyeTcs
raiikon 15.

[Ipouiecc hopmMupoBaHus SMYJIbCUM U3 AU3EIHLHOTO TOIUIMBA M METaHOJIA
UAET B CIAEAYIOMIEH OCIIEI0BATEIBHOCTH.

B oceBoe oTBepcTue ceknuu 2 moa naBieHueM ot 3 g0 7 6ap BBoautcs 60%
OT BCEr0 KOJIMYECTBA JU3EJIBHOIO TOIUIMBA, PEIHA3HAYEHHOT'O ISl CMEIIMBAHUS C
METaHOJIOM.

[ToTok nu3enpHOro TOIUIMBA MpPU MOMOIIM KOHHYECKOro pediexropa 5 u
COOTBETCTBYIOIUX MOBEPXHOCTEN CEKIMH 2 U3 LUIMHIPUYECKOTro mpeodpasyeTcs
B KouibLieBOM. IIpu 3TOM ypoBeHb TypOYJIEHTHOCTH B 3TOM ITOTOKE CTAHOBUTCS
0osiee OHOPOAHBIM, TaK Kak Oojiee HU3KUN YpPOBEHb TYpOYJIEHTHOCTH B LIEHTpE
LWINHAPUYECKOTO TOTOKAa CTAaHOBUTCS PaBHBIM IO YPOBHIO TypOYJIEHTHOCTH

nepudepun moToKa.



[locne 3TOrO KOJIBIIEBOM INOTOK BBOJAWTCS B KalWUIApHbIE KaHaubl 6, B
KOTOPBIX TMOTOK pAa3roHSETCS, IMOCIE YEro BBOJMTCS B KOHMYECKHM KOJIBLIEBOU
KaHaJI ¢ PaCCTOSTHUEM MEXIY KOHUYECKUMH (OpMOOOpa3yIOIUMHI TOBEPXHOCTIMU
B 100 MUKpOH.

B sTOM KaHaie nuHEHas CKOPOCTh JIsl 3TOTO MOTOKA JU3EJIbHOrO TOILIMBA
JOCTUTaeT MaKCUMyMa U MIPU 3TOM OJHOBPEMEHHO BO3HUKAIOT JIBA SIBIICHUSA. TIPU
JBIKEHHUH B KaHasie 00pa3yroTcsi 00JaCTH MOBBIIICHHOW KaBUTAIIMH, T10]] BIUSHUEM
KOTOPBIX KaBUTallUsI O0Opa3yeT pas3pbiBBI U B TO XK€ BpeMmsi (HOpMUPYETCS 30HA
MOHMKEHHOTO JIaBJICHHS] B COOTBETCTBUM C TeopeMoil bepuynnu. B 3Ty 30Hy uepes
oTBepcTUsi 18 BBOAUTCA TMOTOK METaHOJIA, KOTOPBIM 3amoJjHAET O0Opa3oBaHHbBIC
MOBBIIICHHON KaBUTAllMEH pa3pbiBbl, W BCS O3Ta MpeBapUTEIbHAs CMECH
coequHsieTca ¢ emé 6osiee TypOYJICHTHBIM KOJBIIEBBIM IMOTOKOM BTOPOU MOPIUHU
nu3esbHOro TorrBa B 40% oT Bcero KoJau4vecTna.

DTOT MOTOK O/ IaBjieHUuEM OT 3 10 7 6ap BBOAUTCS B 4 paJualbHBIX KaHaja
B oTBepctHsi 19, mociie 4yero MeHseT HampamjeHUE, M MPeoOpa3oBhIBACTCS Ha
pednekTope 11 B KOJBIIEBOM, 3aTeM BBOAUTCS B KamWUIApHbIC KaHaibl 10 u B
CeKIMU 9 MEHSET HAIlPaBJICHUE U BBOJUTCS B KOJIBIIEBOM KOHMYECKUI KaHam 17.

B xanane 17 paccrosHue Mexay oOpasyromumMu ¢GopMy KOHUYECKUMU
MOBEPXHOCTSIMU COCTAaBJISIET 25 MHUKPOH, NMPU JABJICHUU, PAaBHOM JIaBJICHUIO B
NIEPBOM IOTOKE, JIMHEWHAs! CKOPOCTh JBMXKEHUSI BTOPOT'O MOTOKA OKA3bIBACTCS KaK
MUHUMYM B 4 pa3za BBIIIE, YTO IO3BOJIIET OOPa30BHIBATH OOJIBIIIEE KOITHMYECTBO
JIOKAJIbHBIX 30H C MOBBIIICHHOW KaBHUTALlMEW, MHULIHUUPYIOIMIEH T€OMETPHUYECKYIO
dbopMy paspblBOB ¢ MEHBIIUMU pa3MmepamMu. Kpome Toro, oOIHOBPEMEHHO
dbopmupyercst BTOpas KOJblLieBas 30HA pPa3pekEHHWS B COOTBETCTBHH C
MOJIOXKEHUSMHU TeopeMbl bepHysuim.

B kosnbIieBOM 30HE MEXAYy CeKIMe 9 1 BHYTpEHHUM OTBEpPCTHEM Kopmyca 1
BCTPEUAIOTCS JBa MMOTOKA CMECH, B KOTOPBIX YPOBEHBb TYpOYJICHTHOCTH M YacTOTa
00pa30oBaHHBIX BBICOKMM YpPOBHEM KaBHUTAIlMM pa3pbIBOB SBISIOTCS Ooliee
WHTEHCUBHBIMH B 30HE KaHaja, MPUJIETaroIIero K MOBEPXHOCTH CEKIUHU 9.

Pa3zpexxenue u Hannure OOJBIIOTO KOJUYECTBA CBOOOJIHBIX, 00pa30BaHHBIX
BBICOKOW KaBUTAIUEH Pa3pbIBOB, MO3BOJISIOT OJHOPOJAHO PACHpPEACIUTh Karulv
METaHOJIa TI0 BCeMY 00BEMY CMECH, i B TAKOM COCTOSIHUM TIOTOK CMECH BXOJIUT B

TPaH3UTHBIEC KaHAJIBI KOJUIEKTOpa 12,



W3 TpaH3WTHBIX KaHAIOB KoJuiekTopa 12 (Bcero mmeercs 4 KaHaia) MOTOK
CMeCH BBOJMTCS B BHUXPEBOM TreHeparop, riae (opMupyeTcsi BUXpeBas Tpyoa,
nepexo/iAiias B KoHnueckui kaHan 20 co CTOpOHBI OOJIBIIIEr0 OCHOBAHUS KOHYCA.

Cwmechb mociie 3Toro, cO CTOPOHBI Majaoro OCHOBaHWS KOHyca kaHana 20,
MEePEXO0JIUT B BEIBOAHOM KaHal 21 OTKy/a BRIBOJAUTCS U3 YCTPOMCTBA.

Becr mporiecc cMmemmBaHus U MEPBOTO 0OBEMHOTO dTara roMOTeHU3AIUU
YPOBHS TypOYJIEHTHOCTH cMecH anutces He 6osee 0.1 cexyHbl.

[Tocne mepBoro sTana cMeNIUBaHUS U TOMOTEHU3AIMN OCTATOYHBIE Pa3MeEpPhI
Karejib METaHoJa B 00111eM 00bEME TU3ETbHOI0 TOIUIMBA MOTYT COCTaBUTh HE OoJiee
1 MUKpOHa, TIPU BLICOKOM YPOBHE OJTHOPOJTHOCTH pacIpe/ieieHUs Karesib MeTaHoJa
B 00BbEME TU3EIBHOI0 TOIUIMBA.

[Tocnie mepBoro srana cMENIMBaHUS U TOMOTE€HU3AINH, TP UCTIOJIb30BAHUU
Hacoca BBICOKOTO JAaBJICHUS /JIs BIOPBHICKA CMECH B KaMepy CropaHus pa3Mephbl
Karejab MeTaHoJa MOTyT yMeHbIIUTHCS A0 100 — 150 HaHOMeTpOB.

Pucynok 4. DneMeHT yCTpONCTBa ISl ONTUMH3AIUMU PAOOThI TBUTATEIS



HpenBapnTe.m)Hble CXEMbI BADHAHTOB YCTAHOBKH

Pucynok 1. Cxema ycTaHOBKH

[udbpamu HA prCyHKE 0003HAYCHBI:
1 — YerpoiicTBO 151 AMHAMUYECKOTO CMEIIMBAHUS M TOMOTCHHU3AIIUU

2 — IICHTPaJIbHBIN BXOJ B yCTPOMCTBO TUHAMUYECKOTO CMEIITUBAHUS U
TOMOT€HU3alNN

3 — OCHOBHOMH BBIXO/J U3 YCTpOﬁCTBa JUMHAMH4YCCKOI0O CMCIINBAaHUA 1
TroMOrcHu3anmnmn

4 — BCTPOCHHBIN BBOJI JIJIT KOMIIOHEHTA TOTIJIMBHOT'O KOMITO3HUTA C JI00OABKOU B
YCTPOMCTBE JUHAMUYECKOTO CMEIIMBAHUSA U TOMOT€HU3AlUN

9



5- BCTpOCHHBII\/’I BBOJ JJI1 KOMIIOHCHTA TOIIJIMBHOI'O KOMITIO3HUTA C I[O6EIBKOI>1 B
YCTpOIZCTBG JUHAMHUYCCKOT'O CMCIINBAaHUA U1 TOMOI'CHHU3AIIH

6 — BCTpO@HHBIfI BBOJ JJIA BTOpOﬁ JaCTHU OCHOBHOI'O KOMIIOHCHTA KOMIIO3UIINHU
ZKHUAKOT'O TOIIZIMBA B YCTpOfICTBC JUHAMHYCCKOI'O CMCIINBAHNA U TOMOI'CHHU3allH

7 - BCTPOEHHBIN BBOJI JIJIs BTOPOM YaCTU OCHOBHOT'O KOMITIOHEHTA KOMITO3UIIMHT
UJIKOTO TOIJIUBA B YCTPOWCTBE TUHAMUYECKOIO CMEIINBAHUS U TOMOT€HU3ALUN

8 — 0ak JiyIs1 OCHOBHOI'O KOMIIOHEHTa skukoro Torusa (Kepocun)
9 — pe3epByap IS )KUIKOTO KOMIIOHEHTa J100aBKH (BOj1a)

10 — TOMIMBHBIN HACOC IS [IEHTPAILHOTO BBOA (€CIIM HET pa3Ie/IuTENls Pacxoa
TOILIINBA)

11 — TOIIMBHBINA HACOC JJIs BTOPOM YacTH IMOTOKA TOTUIMBA (€C/IM HET pa3aeauTeNs
IIOTOKA TOILIMBA)

12 — perynupytouuii KjanaH

13 — perynupytouuii KjanaH

14 —perynupyromuii KianaH

15 — perynupyromuii KjianaH

16 — pacxomomep

17 — pacxomomep

18 — pacxomomep

19 — manomeTp

20 — MmaHOMETD

21 — KONJIEKTOp — NETMUTENh MOTOKA

22 — XoHTelHep JuIs 00pa3IoB

23 — IeHTpasibHAsI IMHUS BBIBOJIA TOIIMBHON KOMITO3UIIHH
24 — cexrus TpyOOIIPOBOIA SISl CO3/TaHMS 00PA3IOB
25 — KJIanaHHbBIN

26 — y3en IS IO IKITFOUCHUS

10



27 — KJIarmaH KOHTeWHepa it 00pas3IoB
28 — mpo3padHas 9acTb KOHTEHepa At 00pa3IoB
29 — kJanaH KOHTeiHepa i 00pasioB
30 — urospyaThIi KJlanaH
T WATER
[ INPUT PIESEL FUEL

INPUTS (X 2)
DIESEL Awec. / Chrannee 28 meror)

Mgz (A T

CHAMNWEL
100 it can)

COMPOC) 7TE&E ~Lraind SL 3/‘_/

I N =
i) TP T

ﬁ1/ TEL \\ \
INVBRUT \ \\

INPu7S (x2)
CHANY (. P57 ﬁz,’i%%J

PI/ICYHOK 2. Cxema YCTpOﬁCTBa JUHAMHYCCKOI'O CMCIIIMBAHNA U T'OMOI'CHHU3alllA

Pucynok 3. YcTpoiCTBO TUHAMHUYECKOTO CMEIIUBAHUS ¥ TOMOT€HHU3AIIUN

11



i
FEMALE 7/1’ NeT ?/INFT
FEMALE FZfEMALE

Pucynok 4. Cxema ycTpoicTBa TMHAMUYECKOTO CMEIIMBAHUS U TOMOT€HU3AIlUN

PucyHok 5. DneMeHThl yCTpONCTBA IMHAMUYECKOTO CMELIMBAHUS U
TOMOT€HHU3aLIUH

12
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PI/ICYHOK 8. Cxema YCTPOﬁCTBa JUHAMHYCCKOI'0 CMCIIMBAHUA 1 TOMOI'CHU3alluN

[udpamu Ha prcyHKEe 0003HAYCHBI:

12 — perynupyronuii KianaH

13 — perynupyronuii KaanaH

14 —perynupyromuii K1anaH

15 — perynupyromuii KinanaH

23 — IeHTpasIbHAsI IMHUS BHIBOJIA TOTJTMBHON KOMITO3UITNN
25 — KIJIarmaHHbIN

26 — y3en IS MOIKITFOYCHUS

27 — KJ1armaH KOHTeWHepa it 00pasIoB

15



28 — mpo3padHas 9acTb KOHTEHepa At 00pa3IoB
29 — KJ1araH KOHTeWHepa it 00pas3IoB

30 — uroapyaTkIil KJIanaH

ALy 4%

J -
S 19
R . SO \___ <

e

Pucynok 9. Cxema ycTpolCTBa JUHAMHUYECKOI'O CMEIIMBAHUS U TOMOT€HHU3AIIUN

[udbpamu Ha prCcyHKE 0003HAYCHBI:
1 — TONIMBHBIN HACcOC

2 — pacxoJIoMep TOTUTHBA

3 — MaHOMETp

4 - MO#yJb YIIpaBICHUS
16



5 — pa3zenurenb MOToKa

6 — perynupyromuil Kjamad Ha BTOPO TUHUH
7 — perynupyoomuii KJlamaH Ha MarucTpaiu

8 — pacxonmomep

9 — maHoMeTp

10 — pacxomomep

11 — manomeTp

12 — pesepByap nis 106aBKH (BOJibI) (100aBKa/UCTOYHUK BOJIBI)
13 — knanaHHbIN

14 — pacxomomep

15 - FAD-25

16 — kamepa cropanus

17
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PI/ICYHOK 10. Cxema IIOAKIIOYCHU S YCTPOﬁCTBa JAUHAMHYCCKOI'O CMCIINBAHUS 1
TOMOI'CHHU3alln1

[udbpamu Ha prcyHKEe 0003HAYCHBI:
1 — TorMBHBIN OaK

2 — Hacoc

3 — pacxozomep

4 — xnamaHHbIN

5 — nenrpansHbIi Bxoa B FAD-25

6 — YpOBHEBBII TaTYUK

7 — perynupoBouHas raiitka FAD-25

8 — BCTpOEHHBIE BXOBI
18



9 — kommnpeccop (JIMHUS CKATOTO BO3AYXA)
10 - FAD -25

11 — Beixognas nunus ot FAD-25

12 — xosekTop

13 — kamepa cropanus

14 — koTen (MM ero HKBUBAJICHT)

15 — knanaHHbII

16 — xoyeKTOp

Pucynok 11. DneMeHThI cTpoiicTBa AMHAMUYECKOTO CMEIIUBAHUS U
TOMOT€HHU3aLUH
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PucyHok 12. DneMeHThI CTpONCTBA IMHAMUYECKOTO CMELIMBAHUS U
TOMOT€HHU3aLIUH

20



HcnbiTaTebHasg yCTAHOBKA VIS IPOBEPKH 3P PEeKTUBHOCTH CIOPAHHUSA CMECH
U3 JU3eJILHOTO TOIJIMBA Ne 2 U npeIBapuTeJIbHO CMEIIAHHOI0 PACTBOPA
MeTaHOoJI/BoJa

Hwxe nprBeneHsl WITIOCTPALlMM TECTUPOBAHUS YCTAHOBKU JJIS1 IPOBEPKU
3G ()EKTUBHOCTH CrOPAHMSI CMECH U3 JU3EIBHOr0 TOIIuBa Ne 2 1 mpeiBapuTeaIbHO
CMEIIaHHOTO pacTBOpa METAHOJ/BOAA.

Pucynok 13. Cucrema moBTOpHOTO cMeNIMBaHus 00beMOM 10 TalJIOHOB,
MOJIKITIOYCHHAS K UCTIBITATeILHONW YCTaHOBKE B Taboparopun Roush, B mporecce
cropanus; JluzenbHblil ABUraTeNb 2,4 I

21



Pucynok 14. Cuctema moBTOpHOTO cMemuBanust 00beMoM 10 ramioHoB,
MOJKJTFOUEHHAs K MCIIBITATeIbHON ycTaHOBKE B jJabopaTopun Roush, B mpomecce
cropanus; JluzenbHblil ABUraTenb 2,4 1
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Pucynok 15. Cucrema noBTopHOro cMemuBanust 00bemMom 10 ramioHoB,
MOJKJTFOUCHHAs K MCIBITATeIbHON yCTaHOBKE B jabopaTopun Roush, B mpomecce
cropanus; Jlu3enbHbiil ABUraTens 2,4 1
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Pucynok 16. IIponiecc cMemmBaHus U peUUPKYIISALNN CMECH
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Pucynok 17. [Iporiecc mOBTOPHOTO CMENIMBAHUS M PEIUPKYIIAINH (B cMecH Oosee
30% MmeTtaHoJ1a)
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Pucynok 18. bak aist noBropHoro cmemuBanus (10 raaioHOB) pU UCTIBITAHUSX
Ha cxxuranne/ CMmech au3enbHoro toruBa Ne 2 / meranona (75% / 25%) ¢
PELUPKYJISIIUENA MOTOKA CMECH.

PGBYJIBTaTBI UACHTHUYHBI AJIs1 BSPCUHU OJIA CMCIUIMBAHUSA B JIMHHUU.
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CIIUCOK UCHOJIb30BAHHOM JINTEPATYPHI,
IMATEHTHOMH U JIMIIEH3MOHHONU NTH®OPMAILINU

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

Fluid composite, device for producing thereof and system of use

Abstract

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

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.
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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
method for producing a dynamic preparation with the emulsion, and more specifically
to a new type of a stable liquid/liquid emulsion in the field of colloidal chemistry,
such as a water/fuel or fuel/fuel emulsion for all spheres of industry.

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

Foaming of liquids

Abstract

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

31



Ipuaoxenne 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

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

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

20 — diesel fuel regulation valve
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21 — diesel fuel regulation valve

22 — methanol or water regulation valve

23 — methanol or water flow meter

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

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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Diagram 3

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

Test set- up consist of re-blending system

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 —re-blending system
4 — methanol/water solution tank

5 — tank for methanol and water proportional mixing and selective time holding,
before supply to tank number 4

6 — methanol tank

7 — water tank

8 — methanol/water premixed solution flow distributor

9 — diesel fuel flow distributor for 40% of the total diesel fuel flow
10 — diesel fuel flow distributor

11 — re-blending system agitator

12 — re-blended blend supply to the boiler or diesel generator pump
13 — re-blending system recirculation pump

14 — diesel fuel pump

15 — methanol/water premixed solution pump

16 — pump for supply of methanol/water solution to tank number 4

17 — methanol pump
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18 — water pump
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19 — methanol regulation valve

20 — water regulation valve

21 — methanol/water premixed solution valve
22 — methanol/water premixed solution valve
23 — diesel fuel regulation valve

24 — diesel fuel regulation valve

25 — diesel fuel regulation valve

26 — re-blended blend regulation valve

27 — re-blended blend pressure meter

28 — diesel fuel pressure meter

29 — diesel fuel pressure meter

30 — diesel fuel pressure meter

31 — methanol/water solution pressure meter
32 — water pressure meter

33 — methanol pressure meter

34 — methanol flow meter

35 — water flow meter

36 — methanol/water premixed solution flow meter
37 — diesel fuel flow meter

38 — diesel fuel flow meter

39 — diesel fuel flow meter

40 — re-blended blend flow meter

41 — methanol/water solution flow meter

42 — diesel fuel regulation valve

43 — blend regulation valve
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44 — samples container entrance valve

45 — samples container transparent pipe

46 - samples container exit valve

47 — 60% of diesel fuel flow entrance to FAD

48 — methanol/water premixed solution entrance to FAD
49 — 40% of diesel fuel flow entrance to FAD

50 — exit of blend from FAD

51 — needle valve

52 — entrance of re-blended diesel fuel/premixed methanol-water solution to boiler
or diesel generator

The blend or emulsion line recirculation from boiler or diesel generator connected
to tank 4
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Ipuaoxenne2. 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




1-fuel mixing and activation (homogenization) device, - FAD-40 (working
diameter 40 mm, nominal productivity 100 GPH, fuel and water pressure 45 psi —
3 bar)

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

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

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

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

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

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

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

9 — water pump

10 — fuel pump

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

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

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

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

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

20 — pressure sensor

21 — temperature sensor

22 — regulating valve

23 — pressure sensor

24 — emulsion output to collection tank
25 — drain output

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

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

All components and parts indicated in the diagram is present in integrated system
for emulsions and blends pre-mixing, stored at Dor Chemicals.
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Diagram 2, version 1 - pre-injection emulsion treatment step, consist of pre-
injection homogenization and aeration; Version 2 — pre-injection emulsion
treatment step, consist of pre-injection homogenization and pre-injection
dissolving of fueled gas in diesel fuel-water emulsion
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56
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:

1.

w

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

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

Control in central chemical laboratory of Dor Chemicals of the real water
content in emulsion

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

Montage on the top window of the tank of the re-emulsification device [ also
present at Dor Chemicals ]

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

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

line working re-emulsification device

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

[ according to IEC test protocols and standards ]

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

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

Typical Dor Chemicals test facility equipment

Emissions analyzers and fuel economy measurement (NOx, COx, Smoke,
HC, CO, C0O2, 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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