Kak ocHOBHylo 6a3y ans onTuMMM3auunm OBUraTesiel BHYT PEHHEro
CropaHMsi B  MaTepuasiax KHUMKM  MNOKasblBAOT  JIMHENHYIO
rOMOreHM3auulo TOrMJIMBHOW CMECW, MOCTPOEHHYHD Ha MpUHLMNax
COBPEMEHHbIX  MUOHEPCKUX n3obpeTt eHun, OCYLLLEeCT BASAOLLMX
OVHaMUYECKY0 FOMOreHu3auuio napajieslbHO C CMelMBaHUEM
KOMMOHEHTOB  TOrMJIMBa, B  KOTOPOM MOC/Ae  CMeLMBaHUSA
dopMmpyeTCca roMoreHHass TOMJMBHasA 3SMy/ibCUA B KOTOPOWN
cofep>xaHve BoObl MOXXeT ObITb A0BeAeHO A0 50%.

B paspmenax KHUMM BMEpPBble MOKa3aHbl pe3y/bTaTbl WUCMbITaHWN
OBUraT enen BHyT PEHHEro CropaHns C TOMJIMBHOMN CMECbI0, MMEIoLLIEN
BUO W CBOWCTBA [OMOreHHOM TOMJIMBHOMN KarncyanpoBaHHOM ~—

3MYySIbCUWN, UMEIOLLEN TUAPaBIANYECKYID MaMATb (OPMbl B paMKax e
HaHOKamncys, MMelWwmnx Bua chepuyeckux sgep u3 BOAbl WAN U3 et Wt
OHJIaWH B peXWuMe peaslbHOro BPEeMeHW KOHAEHCMPOBAHHOW W©3 poee 53 i
BbIXJIOMHbIX Fa30B >XWAKOCTWM C o6oso4kon un3 6eH3mHa win —h

ONn3eJIbHOro TorJimBa, npu 3ToM TOJILLWHa 060104KM npencTaB/i€Ha
B HaHOO MNana3oHe.
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I'uapomuHaMuYecKuii MEXaHU3M CMELIHBAHHUS, TOMOTEeHH3AMH H
(opMupoBaHNs IMYJILCUHU € TAMATHIO (JOPMBI M TAPAMETPOB
KarncyJ 3MyJabCHH

PaccMoTpuM rEAPOAMHAMUYECKHN MEXAHU3M CMEIIHBAHUSA, TOMOTCHU3AIINI
U (hOPMHUPOBAHHS SMYIIBCHH C MAMSTHIO ()OPMBI M NTAPAMETPOB KaIICYIN SMYIIbCHUH,
KaK B Pa3MEpPHOM PsIly MHUKPOKAICYJI, TAK U B pa3MEPHOM PsIy HAHO KarCyil.

IIponecc cmemmBaHuMs M akTuBauuu B ycrpoilictBe TomuBa (FAD),
NpeHa3HaYeHHOM Jiiist yctaHoBkH B koTiie DOR CHEMICALS;

PabGoumit mmamerp ycrpoiictBa - 40 wmMm. OOmmi pacxon IH3eTb-
METaHOJBHON dMYJIbCHHU TIPU pabouem naBieHun 6-7 6ap 100 raqioHoB B yac
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Pucynox 1. Mozens ycTpoiicTBa st ONTHMHU3ANUH PaOOTHI ABUTATEIS

Hudpamu Ha prcyHKE 0003HAUCHE:

1- Kopiyc- cynnopT ycTpoiicTsa

2- nepBast TUIPOAUHAMUYECKAs CEKIIUs
2



3- mepBast Kperne)KHast raika

4- mepBas 4acTh THAPOANHAMUYECKOTO HHTEpdetica-TpanchopMaTop

5- TepBBIf KOHWYECKHII OTpaXkaTelb WHTETPHPOBAHHOTO WHTEepdeiica-
TpaHcgopmaTopa

6- MHOTOKaHAJbHAass CEKIMsS TIIEepPBOTO0  KOHMYECKOTO  OTpaskaTels
HMHTETPUPOBAHHOTO WHTEep(elica-TpaHchopmaTopa

7- OpHEHTAI[OHHBIN BBIBOJ BCTPOSHHOT0 HHTEpdetica-TpanchopmaTopa

8- (maHLEeBBI IITAHMCHUUPKYJIb IEPBOH M BTOPOH T'MAPOJUHAMUYECKUX
CEeKIIMI yCcTpolicTBa

9- BTOpast THAPOAMHAMHIYECKAs CEKIHUs YCTPOHCTBA

10- MHOrokaHajgpHas CEKIMsS BTOPOrO KOHMYECKOI'O  OTpaskaTesst
WHTETpUpPOBaHHOTO HHTEpdetica-Tpanchopmaropa

11- BTOpOH KOHWYECKHMI OTpa)kaTellb HHTCTPHPOBAHHOIO WHTepdeiica-
TpaHc(hopMaTopa, TPOTHBONOIOXKHBEIA IEPBOMY.  KOHHYECKOMY OTpPakaTero
HWHTETpUpOBaHHOTO HHTEpdelica-Tpanchopmaropa

12- BcTpOEHHBIN KOJIEKTOP

13- BUXpeBoi reHepaTop BCTPOEHHOTO KOJLIEKTOpa

14- BBIXOIHAS CEKIIMSI YCTPOMCTBA

15-cexyHHast KpernexHas raiika

16- Hapy>KHBI KOHUYECKHI KaHaJl YCTPOHCTBa

17- BHYTpeHHU KOHMYECKUI KaHall ycTpoiicTBa

18- BXO/HbIE TaHHBIE JJI1 METaHOJIA

19- BX0ozb! 17151 BTOPOH MOPLUH JU3EIBHOIO TOILTUBA

20- KOHMYECKHI KaHall,- 175l cOopa dYMYIIbCHH, CO3/1aBaeMOil B yCTPOMCTBE

21- BBIXOJIHOM KaHaJ yCTpOHCTBA
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Pucynok 3. Ueprex ycTpoiicTBa A5l ONTUMH3ALUN pabOThI JBUTaTENs

Kak BHAHO M3 MOJENH M YEPTEXEH, YCTPOWCTBO CIIPOCKTHPOBAHO TaKUM
o0pa3om, 4To KopIiryc ycTpoiictBa 1 (B manpHelinieM Bce 0003HaYESHNUS 10 MOAECTIH ),
UMest BHYTpeHHMH Juamerp 40 MHUIMMETPOB, BBIIOJNHSACT OYCHb BAXKHYIO
(YHKLMIO TTO3MIMOHMPOBAHMS M OPUEHTHPOBAHUS BCEX HIIEMEHTOB YCTpOICTBa,
HMMCIOMINX HAPYKHBIH qrametp 40 MUJUTHMETPOB.

Kopryc 1 Taxxe BbINONHSIET (YHKIMU JMHEHHOTO MO3UIMOHUPOBAHNUS BCEX
9JIEMEHTOB YCTPOWCTBA IT0 OTHOIICHHIO K BBOJHBIM OTBEPCTHSM JJIsI KOMIIOHCHTOB
CMECHU WJIH SMYJILCHU.

B xopmyce 1 Bce a/meMEHTH MMEIOT CBOOOMY HE3aBHCHMOTO BpAICHUSL

BOKPYT CBOCH OCH M HOCIIE 3aBEPIICHHMS MPOIecca TPEXMEPHOH OPHEHTAINH BCeX



9JIEMEHTOB OTHOCHTEIIFHO JPYT Apyra UX (pHUKCAIUs OCYLISCTBISCTCS MPU ITOMOIIH
¢uxcupyromux raek 3 u 15.

IIpu cOopke ycTpoiicTBa mepBoil B kopmyc | ycTaHaBIMBAalOT IHEPBYIO
THIPOAMHAMHYECKYIO CEKIHUI0 2, TMpPEIBApUTEIbHOE TION0KEHHE KOTOPOi
(UKCHPYIOT TalKoil 3 W OPHEHTHPYIOT TOPEIl CEKIUH 2 10 OTBEPCTHIO 18 TakmMm
o0pa3oM, YTOOBI TOpEIl HAXOIHWICA IO IEHTPY OTBepcTUd 18, KOTOpHIX B
YCTPOICTBE UMEETCS JIBA U B KOTOPBIE BBOAUTCS METAHO.

Iocne oatoro mpousBoAMTCS cOOpKa HMHTErpajbHOro HHTepdeiica,
cocrosiero u3 aeraiei 4, 9 u 10.

Pednexropsr 5 u 11 HanpaBiieHBl B IPOTHBOIOJIOKHBIE CTOPOHEL, a (hIIaHel]
8 ompezensieT Takoe PacCTOSIHUE MEXy JAETalsIMH, KOTOPOE MO3BOJISIET MOIY4YUTh
B KOHUYECKUX KOJBLEBBIX KaHaiax 16 u 17 HEoOXOQUMOE pacCTOSIHUE MEXIY
(hopMO0OPa3yIOIIUMKE KOHUYECKUMHU MTOBEPXHOCTSAMHU, B KaHaie 16-100 MUKpOH U
B KaHaie 17-25 MUKpOH.

Ilocme 3TOrO B KOPIYC BBOXUTCS KOJUIGKTOP 12, MMEIOIIMHA BUXPEBOI
renepatop 13.

Konnexrop 12 opuenTupyeTcst OTHOCUTENBHO Koprryca 1 1o orBepetusm 19,
KOTOpbIE JOJDKHBI OBITh KOHLEHTPHYHBIMH COOTBETCTBYIOLUIMM OTBEPCTUSIM B
kosutektope 12. Takux orBepcTHid uMeeTcst 4, B KaXJ10€ U3 KOTOPBIX MOABOIUTCS
10% oT 00111ero KOJIM4ecTBa JU3EIbHOTO TOIIMBA.

Ilocne »Toro B KOpPIyCc BBOIUTCS BBIBOAHAS cekuus 14, KoTopas
¢uxcupyercs raikoif 15.

IIponecc hopmMupOBaHUs dMYJIBCHUM M3 AM3EIBHOTO TOIUIMBA M MeETaHOJa
UAET B CIETYIONISH OCIIeI0BATETbHOCTH.

B oceBoe oTBepcTHe cekMU 2 MO JaBieHueM oT 3 o 7 6ap BBogurcs 60%
OT BCEr0 KOJIMYECTBA JM3EIBHOTO TOTUINBA, MPEJHA3HAYCHHOTO JIJIsl CMEIINBAHHUS C
METaHOJIOM.

[ToTok NM3eNBHOrO TOIJIMBA MPH MOMOIIM KOHHYECKOTo pediextopa 5 u
COOTBETCTBYIOIUX MOBEPXHOCTEH CEKIMH 2 U3 IIIMHAPHUIECKOTO MpeodpasyeTcs
B KojbleBod. [Ipu 3TOM ypoBeHb TypOYJIEHTHOCTH B 3TOM IOTOKE CTaHOBHUTCS
Oosiee OMHOPOMHBIM, TakK Kak Ooyiee HU3KUI ypOBEHb TypOYICHTHOCTH B I[CHTpE
LWIMHIPUIECKOTO TOTOKAa CTAaHOBUTCS PAaBHBIM 110 YPOBHIO TYpOYJIEHTHOCTH
nepudepuu MoToKa.



[Tocne 3TOro KOJIBLIEBON TOTOK BBOAMTCS B KalWJUISIPHBIC KaHalbl 6, B
KOTOPBIX TOTOK Pa3rOHIETCs, MOCIE Yero BBOAWUTCS B KOHHUYECKUI KOJBIEBOU
KaHal C  pacCTOSHUEM  MEXJIy  KOHHYECKUMH  (POpPMOOOpa3yrOnMMH
noBepxHocTsAMHU B 100 MUKPOH.

B sToM kanase JMHEHas CKOPOCTH IJISl OTOTO MOTOKA JU3EIBHOTO TOTUIHBA
JIOCTUraeT MaKCUMyMa M MpPU 3TOM OJHOBPEMEHHO BO3HMKAIOT JBA SIBICHUS: NPH
JIBIDKEHHM B KaHale oOOpa3yroTcs OO0JacTH TOBBINIEHHOW KaBUTALMHU, IO
BIIMSIHACM KOTOPBIX KaBUTALMsI 00pa3yeT pa3phIBEI U B TO K& BpeMs (hOPMUPYETCS
30HA MOHMKEHHOTO JaBJICHUS B COOTBETCTBUU ¢ TeopeMoit bepuymmu. B sty 30HYy
yepe3 oTBepctuss 18 BBOAWTCS IOTOK METaHOJA, KOTOPBIM  3aIoJIHSAET
o0pa3oBaHHbIE MOBBIIIEHHON KaBUTalMEH Pa3pbiBbl, U BCs 3Ta HpeABapUTEIbHAS
CMech CoeIMHseTCS ¢ emé Ooyiee TYpOYICHTHBIM KOJBIEBBIM MOTOKOM BTOPOM
MOPLMHU AU3ETIbHOro Torursa B 40% OT BCero KoJau4yecTna.

OTOT MOTOK MOA JaBieHHMEM OT 3 1o 7 Gap BBOAWTCS B 4 pagnaIbHBIX
KaHajla B OTBEpCTHs 19, mocire gero MeHseT HalpasieHHe, ¥ IpeoOpa3oBBIBACTCS
Ha peduiekrope 11 B KOJIBIICBOMW, 3aTeM BBOJAUTCS B KaNWUISIpHbIC KaHaibl 10 1 B
cexuuu 9 MeHseT HalpaBieHNe U BBOAUTCS B KOJIbLIEBONH KOHMYECKUI KaHai 17.

B kanane 17 paccrosHue Mexay oOpasyroumumu (GpopMy KOHHYECKHUMH
MOBEPXHOCTSIMH COCTABIISIET 25 MHUKPOH, NMPH JaBICHWH, PABHOM JaBICHHUIO B
[I€PBOM IOTOKE, JUHEHHas CKOPOCTh JBMKEHHs BTOPOro IMOTOKA OKa3blBaeTCs Kak
MHUHUMYM B 4 pa3a BBIIIE, 4TO TO3BOJISICT 00pa30BBIBATh OOJIbIIEE KOJIUYECTBO
JIOKAJIbHBIX 30H C TOBBIIICHHON KaBUTAIUEH, WHUIMUPYIOIIEH T'€OMETPUYECKYIO
¢bopMy pa3pelBOB € MEHBUIMMHU pa3mepamu. Kpome TOro, oaHOBpEeMEHHO
(dopmupyeTcst BTOpasi KOJBILEBas 30HA pa3peKEHUsT B COOTBETCTBUU C
HOJI0KEHUSIMU TeopeMbl bepHyiu.

B xosnbleBoit 30He Mexkay cexunei 9 1 BHyTpEeHHUM OTBepCTHEM Kopriyca 1
BCTPEUAIOTCS JIBa MTOTOKA CMECH, B KOTOPBIX YPOBEHb TYpOYJEHTHOCTH U 4aCcTOTa
00pa30BaHHBIX BBICOKUM YPOBHEM KaBUTALUH pPAa3phIBOB SIBISIOTCS Ooee
WHTEHCUBHBIMH B 30HE KaHaja, MPUIETAIONIETO K MOBEPXHOCTH CEKITHH 9.

Pazpexenne u Ham4mre OOJIBIIOTO KOJMYECTBA CBOOOIHBIX, 0Opa30BaHHBIX
BBICOKOW KaBHUTAIlMEH pa3pbIBOB, MO3BOJISIIOT OXHOPOJHO PACHpPENETHTh Karuld
METaHoJa M0 BceMy 00bEMY CMECH, U B TAKOM COCTOSIHUM IIOTOK CMECH BXOJMT B
TpaH3UTHbBIE KaHAJBI KOJIJIEKTOpa 12.



W3 TpaH3UTHBIX KaHaIOB KoJulekTopa 12 (Bcero mmeercss 4 kaHaja) MOTOK
CMECH BBOAMTCSA B BHXPEBOH TeHepaTop, rae (opMupyeTcs BuUXpeBas TpyoOa,
nepexosias B KOHn4Ieckui kanan 20 co CTOPOHBI OOJIBIIEr0 OCHOBaHHSI KOHYCA.

CmMech Tocie 3TOro, co CTOPOHBI MalloTO OCHOBAaHUS KOHyca KaHama 20,
NIEPEXOIUT B BBIBOAHOM KaHall 21 OTKy/Ja BEIBOAUTCS U3 YCTPOICTBA.

Bech mporecc cMemnBaHus M MEPBOro 0OBEMHOrO 3Tana rOMOTEHH3aIHU
YPOBHS TYpOYJICHTHOCTH cMecH AnuTcs He 6omee 0.1 cexyHabI.

Iocne mepBoro sTana cMeMIMBAHUS ¥ TOMOTE€HU3AIlMU OCTaTOYHBIE Pa3Mephbl
Kameab METaHoNa B oOmeM 00b&Me JU3eNbHOTO TOIIMBAa MOTYT COCTAaBHTH HE
Oosree 1 MUKpOHaA, NPH BHEICOKOM YPOBHE OJHOPOTHOCTH pPAaCTpereeHHs Karelb
MeTaHoJIa B 00bEME TU3EIbHOIO TOILINBA.

Ilocne nepBoro srana cMeIIMBaHUs ¥ TOMOI€HU3ALUU, IIPU UCIIOIb30BaHUU
Hacoca BBICOKOTO JaBJIEHMs Ul BIPBICKA CMECH B KaMepy CrOpaHHs pa3Mepsbl
Karesb MeTaHoIa MOr'yT yMeHbIUThCs 10 100 — 150 HaHOMETpOB.

PucyHoK 4. DneMeHT ycTpoHCTBa U ONTHMH3ALNH PAOOTHI ABUTATEIS
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Pucynok 1. Cxema ycTaHOBKH

udpamu Ha pucyHKe 0003HAUCHE:
1 — YcTpolcTBO JUist IMHAMUYECKOTO CMEIIMBAHUsI M TOMOT'€HHU3AIUH

2 - ].IGHTpaJ'ILHBIﬁ BXOJ B yCTpOﬁCTBO JUHAMHUYCCKOTO CMCIIMBAHUA U
T'OMOI'CHH3allu1

3 — OCHOBHOMH BBIXOJ U3 YCTPOUCTBA JUHAMHUYECKOIO CMELINBAaHNS U
TOMOI€HU3aUH

4 — BCTpOCHHLIfI BBO/I /IJIs1 KOMIIOHCHTA TOIIJIMBHOI'O KOMITIO3UTA C ,I[O6aBKOI>i B
yCTpOﬁCTBe JUHAMHUYCCKOro CMCIUIMBAHUA U TOMOI'CHU3allun

9



5- BCTpOCHHBIﬁ BBOJ AJIs1 KOMIIOHCHTA TOIIJIMBHOI'O KOMIIO3MTa C )IO6aBKOI>II B
YCTpOﬁCTBe JUHAMHUYCCKOI'0 CMCIIMBAHUA U T'OMOI'CHHU3AllUH

6 — BCTPOCHHBIHM BBOJ 111 BTOPOI 4aCTH OCHOBHOT'O KOMIIOHEHTAa KOMITO3UIIHI
JKUJIKOTO TOTIJIMBA B yCTPOMCTBE IMHAMUYECKOIO CMEIINBAaHUS 1 TOMOT€HU3ALNN

77 - BCTPOGHHBIN BBOJI JJIs1 BTOPOIl 4aCTH OCHOBHOT'O KOMITOHEHTa KOMIIO3UIUU
JKUJIKOTO TOTIJIMBA B YCTPOMCTBE IMHAMUYECKOIO CMEIIMBAHUS ¥ TOMOT€HU3AIINN

8 — 0ak JuIT OCHOBHOT'O KOMITOHEHTA JKHJIKOT0 TorumBa (Kepocun)
9 — pe3epByap IJIs )KUAKOTO KOMIOHEHTa 100aBKHU (BOJa)

10 — TOITMBHBIHA HACOC [UIs [IGHTPAJIBHOTO BBOJIA (€CIIH HET pa3/eIUTeNs PacXoaa
TOTLITUBA)

11 — TomIMBHBIN HACOC /1A BTOPOM YacTH MOTOKA TOILIMBA (€CIM HET pa3/IeauTeNs]
MOTOKA TOTLJIMBA)

12 — perynupyromuii kianas

13 — perynupyromuii KianaH

14 —perynupyroomuii Kiamnan

15 — perynupyromuii Ki1amnasH

16 — pacxozmomep

17 — pacxonomep

18 — pacxonomep

19 — manoMeTp

20 — maHOMETp

21 — KOJUIEKTOp — EIUTEIb IOTOKA

22 — KOHTEHHep JUI 00pa3noB

23 — neHTpalibHas JTUHUS BHIBOAA TOIJIUBHON KOMITO3UIIMHU
24 — cexuus TpyOOIpoBOJa Il CO3JaHUsl 00pa3LOB
25 — KJaraHHbINA

26 — y3en U1l TOAKITIOUEHUS

10



27 — kanaH KoHTeiHHepa i1 00pa3ioB
28 — mpo3pavHas 4acTh KOHTEHHepa st 00pa3oB
29 — xanaH KOHTeHHepa st 00pa3oB

30 — uroapYaTHIM KiIamaH

WATER
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PI/ICYHOK 2. Cxema YCT‘pOfICTBa JUHAMHUYCCKOI'0 CMCIIMBAHUA U TOMOT'CHU3allu1

PI/IcyHOK 3. YCTpoﬁCTBO JUHAMHUYCCKOro CMCIIMBaHUA U TOMOI'CHU3 AU
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PI/ICYHOK 5. DneMeHThI yCTpOﬁCTBa JUHaAMHUYCCKOTO CMCIIMBAHUA U
TOMOI'CHU3aAIUN
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Pucynoxk 8. Cxema ycTpoiicTBa JTUHAMHYECKOTO CMEIINBAHMS 1 TOMOTEHU3AIIUN

udpamu Ha pucyHKe 0003HAUCHE:

12 — perynupyrommii KianaH

13 — perynupytomuii kianax

14 —perynupyromuii KnanaH

15 — perynupyrouuii knanax

23 — eHTpanbHas JIMHUS BbIBOJA TOIUIMBHON KOMITO3UIMH
25 — KJanaHHbII

26 — y3en U1l TOAKITIOUEHUS

27 — KJarnaH KOHTeHHepa a1 00pa31oB

15



28 — npo3payHast 4aCTh KOHTEHepa 1715l 00pa3ioB
29 — xJanaH KOHTeHHepa st 00pa3oB

30 — uroapYaTHIM KiIanaH

A Y
DIAGRAV /

|

PI/ICyHOK 9. Cxema YCTpOf/'ICTBa JUHaAMHUYCCKOTO CMCHIMBAHUA U TOMOI'CHU3allu1

Hudpamu Ha pucyHKe 0003HAUEHBI:
1 — TOnIMBHBIN HacoC

2 — pacxoJioMep TOILTHBA

3 — MaHOMETp

4 - MOIyIb YIIPaBICHUS
16



5 — pa3zaenuTesb MoToKa

6 — perynupyomuil Kanad Ha BTOPOU JINHUU
7 — perynupyromuii Kiarnad Ha MarucTpainu

8 — pacxomomep

9 — MaHOMETpP

10 — pacxoomep

11 — manomeTtp

12 — pe3epByap aist 106aBKkH (BOJIbI) (100aBKa/UCTOUHUK BOIbI)
13 — kyanaHHbIN

14 — pacxomomep

15 - FAD-25

16 — xamepa cropanust

17
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PI/IC}’HOK 10. Cxema MoAKITIOUSHUS YCTpoﬁCTBa JUHAMHUYCCKOIro CMEIIMNBaHUA 1
TOMOTI'CHU3AIUN

Hudpamu Ha pucyHKe 0003HAYCHBI:
1 — TorIMBHBIN Oak

2 — Hacoc

3 — pacxogomep

4 — KJIanaHHbIA

5 — uentpanssblil Bxog B FAD-25

6 — YpPOBHEBBIH AATUHUK

7 — perynupoBoyHas raiika FAD-25

8— BCTPOCHHBIC BXOIABI
18



9 — xoMnpeccop (JIMHUS CXKATOTO BO3/TyXa)
10 - FAD -25

11 — BeIxOHAas auHUA 0T FAD-25

12 — xomekTop

13 — xamepa cropanus

14 — koTest (MK ero SKBHUBAJICHT)

15 — xianaHHbIH

16 — xosueKkTOp

PI/ICYHOK 11. DaeMeHTBI CTpOfICTBa JUHAMHWYCCKOIro CMCIIMBaHUsA U
TOMOI'CHH3Alun

19



Pucynok 12. DaeMeHTbI CTpOHCTBA AMHAMUYECKOTO CMEIINBAHUS U
TOMOTE€HU3AINA

20



HcnbiTaTenbHasi ycTAHOBKA 111 NPOBepPKHU 3G (PpeKTHBHOCTH CrOpPaHHsI CMeCH
U3 IU3e/1bHOI0 TOIINBA Ne 2 M IpeiBAPUTE/1bHO CMEIIAHHOI0 PACTBOPa
MeTaHoJ1/Boaa

Huxe MNPUBCACHBI HITIOCTPpAlMU TECTUPOBAHUA YCTAHOBKU JIsI TIPOBEPKU
3(1)(1)CKTI/IBHOCTI/I CropaHus CMCCHU U3 AU3CJIBHOI'O TOIIMBA Ne2wm npeaABapruTCIbHO
CMCIIAHHOI'O pacTBOpa MeTaHOJI/BOIIa.

Pucynok 13. Cucrema nosropHoro cmemmnbanus o0bemMoM 10 rauioHoB,
TIOJIKITIOUCHHAS K UCTIBITATeNIFHONW yCTaHOBKE B TabopaTopnu Roush, B mporecce
cropanus; Jlu3enbHblil gpurarens 2,4 1
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Pucynox 14. Cuctema NOBTOpHOTO cMeIMBaHUSA 00beMoM 10 TaIoHOB,
MIOKITIOUCHHAS K UCTIBITATeNIFHON yCTaHOBKE B TabopaTopuu Roush, B mporecce
cropanus; Jlu3enbHblil qBurarens 2,4 1

22



Pucynok 15. Cucrema moBTOpHOro cMeIIUBaHUs 006eMoM 10 rayutoHoB,
MIOZIKJTIOUEHHAs! K HCIIBITATEIbHON yCTaHOBKE B 1abopaTopuu Roush, B mpouecce
cropanus; J{uzenbHplil apurarens 2,4 1

23



Pucynok 16. Iporiecc cMemmMBaHus U pELUPKYIISIUN CMECH

24



Pucynoxk 17. TIporecc MOBTOPHOTrO CMEIIMBAHUS U PELUPKYJISILIK (B cMecH Oosiee
30% wmeraHOMa)

25



Pucynok 18. bax st moBropHOoro cMemmBanus (10 raJuioHOB) mpy UCTIBITAHUAX
Ha cxuranne/ Cmech au3enbHoro Toruma Ne 2 / metanona (75% / 25%) ¢
PELUPKYIALEN TOTOKAa CMECH.

Pe3yJ'II)TaTI)I HUACHTUYHBI U1 BEPCUHN I CMCIIMBAHWSA B JIMHWUH.
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CIIUCOK UCHOJIb30BAHHOM JTUTEPATYPHI,
HNATEHTHOM U JIMHEH3UOHHON MUHO®OPMAILIUU

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

Fluid composite, device for producing thereof and system of use

Abstract

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




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
34



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
35



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



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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IIpunoxkenne2. Experimental and experienced feasibility study testing of fuel
mixing and activation, two step system, for dynamic creation of diesel fuel #2
— water emulsion with required rates - 90%, 85%, 80%, 75% of diesel fuel -
10%, 15%, 20%, 25% of water

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

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

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

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

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

Integrated technology of emulsions pre-injection homogenization

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

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

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

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

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

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

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

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

8 — water (or water /methanol or water/ethanol solution) integrated input, - at 4
channels, - for pre-mixing system—"74" NPT, for in-line installation, - 3/8” NPT)

9 — water pump

10 — fuel pump

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

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

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

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

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

20 — pressure sensor

21 — temperature sensor

22 —regulating valve

23 — pressure sensor

24 — emulsion output to collection tank
25 — drain output

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

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

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

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

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

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

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

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

48 — emulsion flow-meter

49 — emulsion pump

50 — emulsion pressure sensor

51 — needle valve

52 — gas pressure sensor

53 — gas flow-meter

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

56 —needle valve

57 — regulating valve (hydraulic)

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

59 — hydraulic flow-meter
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Diagram 3, - pre-injection emulsion homogenization set-up

60 — emulsion entrance to FAD for homogenization (60% of the total emulsion
flow)

61 — homogenized emulsion output from FAD

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

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

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

65 —plug

66 — plug

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

68 — needle valves (hydraulic)

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

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

I.

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

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

w

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

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

content in emulsion

. Transportation of the emulsion to Atlit and connection to the diesel

generator [ two flexible pipes, according to previous experience ]

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

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

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

line working re-emulsification device

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

[ according to IEC test protocols and standards ]

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

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

Typical Dor Chemicals test facility equipment

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

Flame temperature [ optional ]

Input pressure (for combustion air)

Stoichiometric air proportion control, Excess air control

Pressure regulation

Fuel line pressure and flow rates

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