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Jlono/IHMTEeIbHbIE KOMMEHTAPUM K OTYETY
Bomnpoc: monoxurenbHbie (PaKTOphl U Pe3yiabTaThl, MOJYYCHHBIC MPH

MIPOBEJICHUH JIBYX ITUKJIOB UCIIBITAHUH.

O6e mpoBeneHHBIX (Ha3bl UCIBITAHUN TIOKA3aJd BBICOKYIO CIIOCOOHOCTH
TEXHOJIOTHH JIJISI U3MEPEHUN B 00pasiiax >KUAKOCTU TOKa3aTejeld aMITUTYAbl U
YaCTOTHI JJIS UACHTU(PUKALIMN PEATLHOTO YPOBHS KUCIOTHOCTH B JUAIa30HE OT
3 10 7 €QUHMIT KUCIIOTHOCTH.

Tak npu cpenHel yactore curdana B 25.324 merarepi, - pa3HULla MEXKIY
MOKa3aTeIIMU aMIUTUTYIbl COCTABHIIA:

Kucnornocts ot 3 10 4 equnmiy, - 6050 — 4750 = 1300 MAJIJITHBOIBT

Kucnoraocts ot 4 equnuir 1o 5 enunui, - 6200 — 6050 = 150 MUIIUBOALT

Kucnoraocts ot 5 equnuir 1o 6 enunui, - 6730 — 6200 = 530 MUIIUBOILT

Kucnornoctes ot 6 emmaun go 7 emunmi, - 8080 — 6730 = 1350
MUJUIABOJBLT

Takum oOpazom st TouHocTH B (0.1 eIMHUIIBI KHUCIOTHOCTH, JIS
KHCJIOTHOCTH B IMana3oHe oT 3 A0 3.9 eAuHUI oKa3aTellb pa3HULbl TOKa3aHUN
coctaBu 130 MUIIHUBOIBT.

Takum oOpazom s TouHoctH B 0.1 €IMHHMIIBI KHUCIOTHOCTH, IS
KUCIIOTHOCTH B Auana3oHe oT 4 10 4.9 equHUI ToKa3aTelb Pa3HULbl TOKA3aHUN
COCTaBUJI 15 MUIIIUBOJIBT.

Takum oOpazom s TouHocth B 0.1 €IMHHMITBI KHUCIOTHOCTH, IS
KHCJIOTHOCTH B IMalia30HE OT 5 70 5.9 eAuHUIl MoKa3aTeb pa3HUIlbl TOKa3aHUN
COCTaBWJI 53 MHJUIUBOJBT.

Takum o60pazom st TouHoctd B 0.1 eIUHMIIBI KUCIOTHOCTH, MIJIS
KUCJIOTHOCTH B Auana3oHe ot 6 10 6.9 eaquHuI] MoKa3aTeab Pa3HULbl MOKA3aHUM
cocTaBuI 135 MUIITUBOIBT.

[Ipumep: 3HaueHHEe aMIUIMTYbI, - 4880 MUJIMBOIBT O3HAYAET, YTO ITO
3HaueHue cooTBeTcTBYET 4750 + 130 = 3.1 enHUIBI KUCTOTHOCTH (IIPU 4acCTOTE

curHana B 25 .324 merarepu).



Tak kak cucTemMa COXpaHsIeT BO3MOXKHOCTh (DUKCHUPOBATH Pa3HUILY B
aMIUIMTYJ€ B 2 MWUIMBOJBT YKa3aHHas TOYHOCTb W YYBCTBUTEIBHOCTb
MOJIHOCTBIO 00ecTeunBatoT HE0OXOAUMbIN YPOBEHb PA0OTOCIIOCOOHOCTH.

Cucrema B OAMHAKOBOM CTEMEHM TOYHO OIpPEACNSCT BEIUYUHY
aAMIUIUTYIbI IPH Pa3IM4HbIX COCTaBaxX MPOBEpAEMOro o0Opasia, Kak HanpuMep Ha
0a3e CUMYJIMPOBAHHOTO KEJIYAOYHOTO COKa U Ha 0a3e COJSTHON KUCIIOTHI.

Cucrema B OAMHAKOBOM CTENEHM TOYHO OIPEACISIET BEIUYHUHY
aMIUTUTY/bl NIPU Pa3IMYHON TeMIeparype MpoBepseMoro oodpasna (HUCHbITaHO
npu 10, 25 u 40 rpagycax).

Cucrema He TpeOyeT Mg MPOBEPKM W U3MEPEHUN CYIIECTBEHHOI'O
KOJMYeCcTBa JHEpruu B mpenenax 20 MUIUIMBATT HA OAHY MPOBEPKY WIH
U3MEPEHHE.

Cuctema wmoxetr »3d@dexkTuBHO padoTaTh ¢ IUIAHAPHOW (TJIOCKOW)
KaTymKoil ceHcopa; Takas Karymika mpeacTaBiisseT coOOW TMeYaTHYIo IUIaty,
ONPEAECTEHHON TOMOJIOTUU U OTIPEICIEHHOTO KOJTUYECTBA CIOEB.

PerynupoBka WM HW3MEHEHHE KOJUYECTBA CIIOEB TIEYATHOW IIIaTh
MO3BOJISIET U3MEHATh TIyOMHY MPOHUKHOBEHHS CHUTHAjda B KOHTPOJIUPYEMYIO
KHUJIKOCTh, - MUHUMAJIbHOE IPOHUKHOBEHHE — 1.5 — 2 MIIIITMMETpa pU HaJTM4un
B mieyaTHOM mate 1 pabouero ciaost 1 MaKCMMalbHOE MPOHUKHOBEHHE, - 50 — 60
MUJUTUMETPOB MPU HAJIUYUU B NTeYaTHOM mate — 4 pabouux CIo€B.

B pe3ynbrare mpoBEAEHHBIX UCIBITAHUN ONPEAENICHO, YTO MPUMEHEHUE
MEYaTHOM IIaThl BO3MOXKHO 0€3 3alIUTHON MEeMOpaHbl, YTO MO3BOJISIET CAENATh
Pa3lENSAIONIYI0 MPOKIAJAKY MUHUMAIBHOM (TOJIIMHA 3alIUTHOTO MOKPBHITHS Ha
MeYaTHOM TUIATE) YTO TTO3BOJISIET UCKIIFOUUTh ITOMEXHU B U3BMEPEHUHU MPU KOHTAKTE
TOpIIa KarCyJbl C CTEHKOU xemyka (oOpasibl 21 u 22 Tabnuiikl moka3aresneit u3
22 o0pas1oB).

B pesynbTate mpoBeNEHHBIX HUCIBITAHUN OINpeNeseHO, YTO MPUMEHEHNE
NeYaTHOW TUIaThl BO3MOKHO 0€3 3alllUTHOM MeMOpaHbl, YTO TO3BOJISIET CAENATh

pasaciIArOmyro IpoKIagKy MHHHUMAaJbHOMN (TOJIHII/IHa 3allIUTHOT'O ITOKPBITHA Ha



neyaTHou 1wiare — 25 — 30 MHKpPOH) YTO TO3BOJISIET UCKIIOYHTH IOMEXU B
M3MEPEHUHU MPU KOHTAKTE TOpIA KAICyJbl C TBEPABIMH YACTUI[AMU B JKEITYJKE
KOPOBBI, HAllpuMep ¢ MIIEHUYHOM Mykou (oOpasupl 18, 19 u 20 Tabmuipl
nokasaresnei u3 22 oo6pasios).

B pesynbrare npoBeCHHBIX HCHBITAHUN OMPENENIEHO, YTO MPUMEHEHUE
Uit Oyaymiedl Kamcylibl IUIaHapHOM (IJIOCKOM) KAaTyIIKM CEHCOpa IMO3BOJISET
3HAYUTETLHO YBEIMYHUTh BHYTPEHHUH OO0BEM 711 pACIONOXKEHUS B HEM
KOMIIOHEHTOB KarCyJIbl.

B pe3ynbpTaTe npoBeAEHHBIX UCIIBITAHUN OIPEAEIIEHO, YTO CUCTEMA MOXKET
C BBICOKOW TOYHOCTBIO U3MEPATH PA3HUILY B YPOBHE KHCIOTHOCTH 00pa3Il0B Kak
Ha 0a3e CUMYJIMPOBAHHOTO JKEIyI0YHOTO COKa TaK M Ha 0a3e COJISTHOM KUCIIOTHI
Yyepe3 OUH Yac IOCJe NMEPBOro MU3MEpEeHus W uepe3 24 yaca mociie MepBoro
M3MEPEHUS, YTO TOBOPUT U JIOKA3bIBAE€T BBICOKYIO UYBCTBUTEJIBHOCTh METOMA
U3MEPEHUM.

B pesynbrare NMpOBENCHHBIX HCHBITAHUN OMPENENICHO, UYTO MapaMeTphbl
YacTOThl U3MEPUTENIBHOTO CUTHaNa JJIS JKEeJIyJOYHOrO COKa B Mpeaenax oT 3
€UHULl KHCJIOTHOCTH A0 7 €IWHUI] KHUCIOTHOCTH HMEIOT ONTHUMAJIbHYIO
BEJIIMUMHY — B TIpeaenax oT 25 merarep 10 25.5 merarepi.

B pesynbrare NpOBEACHHBIX HCMBITAHWN OINPEIEICHO, YTO 3aJaHHbIC
HCTIOJTHUTEIIbHBIC pa3Mephl KaTCyJibl SIBJISIOTCS ONTUMANIbHBIMU (AuameTp 30 Mm
npu anuHe — 100 Mm).

B pesynbrare wu3MEpPEeHHUN ONPEIAECICHO, YTO TMPU CPABHUTEIBHOM
U3MEPEHUN YPOBHS KHUCIOTHOCTH B CTAOMJIBHBIX JKUJKOCTSIX, KaK Hampumep
JUCTUJUIMPOBaHHAs BOJA M BOJOINPOBOAHAST BOJA ONpEAENieHa MOJIHAS
MOBTOPSIEMOCTh PE3yJIbTaTOB HM3MEPEHUH B OJHMX M TEX XKe 00pas3max cC
WHTEpBAJIaMHU MEXy U3MEPECHUSIMU B 1 yac, B OJIUH JIeHb, B OJIHY HEJIEIIO B JBE

HCACIIN U B TPU HCACIIH.
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Pucynoxk 1. ['paduk 3-2
Onucanue rpaduka:

Selection of averaged indicators of the measured acidity level in samples
with adjusted acidity ranging from 3 to 7 units obtained on the basis of simulated
gastric juice (acidity level - 1.4 units) with the addition of distilled water with a
salt concentration of 50 milligrams per liter (acidity level - 7 units).

For the acidity level - 3 units:

Amplitude - 4750 millivolts

Frequency - 24.61 megahertz

For acidity - 4 units:

Amplitude - 6050 millivolts

Frequency - 25.15 megahertz

For acidity - 5 units:

Amplitude - 6200 millivolts

Frequency - 25.3 megahertz



For acidity - 6 units:

Amplitude - 6730 millivolts

Frequency - 25.68 megahertz

For acidity - 7 units:

Amplitude - 8080 millivolts

Frequency - 25.88 megahertz

Due to the fact that the technical requirements for an autonomous
measuring capsule indicate a range of technical characteristics - from 3 to 10 units
of acidity level, we also accept the following amplitude and frequency levels for
further comparative analysis:

For all acidity levels, the average frequency of the supplied pulse is from
24.61 megahertz (minimum) to 25.88 megahertz (maximum)

24.61 + 25.15 +25.3 +25.68 +25.88 = 25.324 megahertz

For samples based on simulated gastric juice, preliminary average values
of the measured parameters:

By frequency, - 25.3 + 25.324 = 25.312 megahertz

In amplitude:

For the acidity level - 3 units, - 4700 + 4750 = 4725 millivolts

For the acidity level - 4 units, - 6000 + 6050 = 6025 millivolts

For acidity - 5 units, - 6200 + 6200 = 6200 millivolts

For the acidity level - 6 units, - 6700 + 6730 = 6715 millivolts

For the acidity level - 7 units, - 8070 + 8080 = 8075 millivolts

KomMmeHTapuu k oT4€TY (MpeIoKEeHUS M0 MPOJOJIKEHHUIO MPOEKTA):

ITocne HOCTUIKCHUA  PC3YJILTATOB I/ISMepeHI/Iﬁ npeajiaaracrtcia it
MPOIOJIKEHHUS IPOEKTA BBIIOJIHUTH JIBa 3Tana UCTIBITAHUIN KaxibId 110 50 yacos
AL OIpPEACIICHUA YPOBHSA IMOBTOPACMOCTH PE3YJIbTAaTOB B AdABTOHOMHOM
HU3MCPCHHUHU YPOBHA KUCIIOTHOCTH KCITYyJOYHOI'O COKA Y KOPOBBEI.

[Tpu npenpiaynmx IByX 3TarnoB UCHbITAaHUN MO 50 4acoB Kaxablid ObLIa

omnpcacicHa pcajbHass BO3MOXHOCTbL HM3MEPATh IapaMETPbl COCTOSAHUA



KEJTYI0YHOTO COKa IIPU MOMOILIY METOJ0B 3JIEKTPOMATrHUTHOW CIIEKTPOCKOIINU C
WCIIOJIb30BaHWEM MeToJa (OPMUPOBAHUS CHUTHAJA TPU TOMOIIM IJIOCKOU
KAaTYILIKH CEHCOpa.

[Ipy moAroToBKE K MpPEABIAYIIMM 3TaraM HMCHBITAHUM ObLI CO3JaH U
IIPOBEPEH IM3alH IPOMEKYTOYHOM MOJENM KAaICYJbl C YCTAHOBKOW IUIOCKOU
KATYILIKU CEHCOpa Ha HApYKHOM TOPLE UWIUHIPUIECKOTO KOPITyCa KaICyJIbl.

OTOT Au3aiiH Jan JONOJHUTENbHbIE TPEUMYILECTBA IPOLIECCY H3MEPEHUS,
YTO UMEET CMBICI UCTIBITATh B HECKOJIBKHUX aCIEKTaXx.

[TapameTpsl U 00CTOATENBCTBA JU3aliHA U ClIOCO0a M3MEPEHUs, KOTOPbIE
He ObLIIM IIPOBEPEHBI HA MEPBBIX JIBYX 3TAIaX MPOBEPKU:

- B CHMYJUPOBAaHHOM JKEIYJIOYHOM COKE OTCYTCTBYIOT MEICHUHBI U
[I03TOMY BJIMSIHUE NETICUHOB HAa KUCJIOTHOCTB JKEIIyJ0YHOI'O COKa HE IIPOBEPEHO

- B PEAJIbHOM COCTABE JKEIYIOYHOIO0 COKa MPHUCYTCTBYIOT OaKTepuw,
KOTOpBIE€ CIIOCOOCTBYIOT 0OJiee KauyeCTBEHHOMY YCBOEHHIO MHILKM U KOTOpPbIE
BJIMSIIOT Ha YPOBEHb KUCIOTHOCTH KEITyI0YHOT0 COKa, YTO HE ObLIO IPOBEPEHO

- TPUTOTOBJICHHE OOpa3loB [JIi HUCIBITAaHUN W W3MEPEHWM Ha
OpEeabIAYIIUX 3Talax BEJIOCh IO CXEME, MPU KOTOPOM IMOCIE KOPPEKTHUPOBKU
KHCJIOTHOCTH CUMYJIMPOBAHHOTO KEITyI0YHOTO COKa MPU MOMOIIH CMEIIUBaHUS
COKa C JWCTWUJUIMPOBAHHOM WJIM BOJOIIPOBOJHOW BOJOW XHUMHUYECKas pPEaKLHs
CMEUIMBaHUA MPOJOJIKAIACh B 00pa3le U BO BPeMsI UCIBITAHUA U U3MEPEHUI,
4YTO JaBajo 4yepe3 | yac mocie MmepBOro M3MEPEHUs] POCT WIM CHUKEHUE B
oOpa3sie ypoBHsI KUCIOTHOCTH Ha (.5 eIMHUIIBI KUCIIOTHOCTH.

[Ipy Takux OOCTOSTENbCTBAX HUCHBITAHHMS CUCTEMbl Ha MOBTOPSEMOCTH
PEe3yJAbTAaTOB MPAKTUYECKU HE BOZMOKHBI.

Uro Obl NpPOBECTH WCIBITAHUA W HM3MEPEHHS Ha TOBTOPSIEMOCTh
pe3yNbTaTOB MEPBBIX ABYX OTAllOB HCIBITAHUN HEOOXOAMMO BBIIEPKUBATH
oOpasiibl 00JbIlIe BPEMEHU TOCTIE CMEIUBaHus, HanpuMep 4 — 5 4acoB, YTOObI
CHU3UTh aKTUBHOCTb MPOUCXOSIINX B HUX XUMUYECKUX PEAKLUi C MOBTOPHOM

KaJMOPOBKOM mepes] U3MEpPEHUSIMHU.



Nnét peub 00 oOpasnax Ha 0a3e CUMYJIUPOBAHHOTO YKETYJI0YHOTO COKa C
no0aBJICHUEM Ha TIEPBOM dTane JUCTHILTMPOBAHHOW BOIBI (00paspl ¢ YPOBHEM
KkuciaotHoctu — 3, 4, 5, 6, 7).

Takwue e o0pa3ipl Ha 6a3e CUMYIUPOBAHHOIO JKEIIYJOYHOTO COKA TOCIIE
WCIIBITAaHUN 00pa3IoB ¢ A00aBIEHHUEM JUCTHIIUPOBAHHONW BOJBI HEOOXOIUMO
MOATOTOBUTh TIPU JI00aBJIEHUM B CMECh BOJOMPOBOIHOM BOJABI (00Opaslbl C
ypOBHEM KHCJIOTHOCTH — 3, 4, 5, 6, 7).

B o6mieit crnoxHoctr UAET peub 0 10 oOpasuax, Kaxablid U3 KOTOPBIX
JTOJDKEH OBITh UCIIBITAH 5 pa3 ¢ HHTEPBAJIOM B 5 4acoB.

Temmneparypa o0pa3ioB AoJKHA ObITh paBHa 38 — 39 rpagycam.

[lens sTOro HsTama — MOJYYEHUS IOBTOPSIEMOCTH PE3YJIbTATOB IIPH
MHHUMAJIBHBIX OTKJIOHCHHSIX.

JImmTenbHOCTh 3TOro 3ramna — 50 4yacos.

Crnenyroias rpyrnma UCIbITAaHUH, - UCTIBITAHUS THX e TPYII 00pasIioB ¢
no0aBJIeHUEM TIepe] H3MEPEHUEM TICTICHHOB.

Unét peun 00 obOpasiax Ha 0a3e CUMYJIUPOBAHHOTO KETYJOUYHOTO COKa C
n00aBJICHUEM Ha MEPBOM dTare JUCTHIIMPOBAHHON BOJBI (00pa3Iibl ¢ YPOBHEM
kucioTHoct — 3, 4, 5, 6, 7).

Takwue e oOpa3npl Ha 0a3e CUMYIUPOBAHHOTO JKEIIYJOYHOTO COKA TOCIIE
WCTIBITAaHUM 00pa3lioB ¢ JA00aBJICHUEM JUCTUIUIMPOBAHHOW BOJIBI HEOOXOAMMO
MOATOTOBUTH MpPHU J00ABJICHUM B CMECh BOJOMPOBOJHOM BOJABI (00pasibl C
ypOBHEM KHCJIOTHOCTH — 3, 4, 5, 6, 7).

B ciayuae npuHATHS pelIeHus O MPOBEACHUH BTOPOTO JIOMOJHUTEIHLHOTO
JTana JUIMTEIbHOCThI0O B 50 dYacoB cOCTaB NEIICMHOB W TEXHOJOTHS UX
CMEIMBaHug ¢ oOpa3iiaMu OyayT COTJIAaCOBaHbI C CHEIUATU3UPOBAHHOM
naboparopueii B Canra Knape, Kanudophus.

Orta rpymnma UCIBITAHUNA TaKXKe OJDKHA MPEyCMaTpUBaTh UCTIBITAHMS Ha
MIOBTOPSIEMOCTD PE3YJIBTATOB.

Temmneparypa o0pa3ioB Ao/KHA ObITh paBHa 38 — 39 rpagycam.



IHoTeHunaJabHBIC 00JIACTH MPUMEHEHUS YJIEKTPOMATHUTHOM
CIIEKTPOCKONMHA B MHOTOQYHKIMOHAJILHON CeHCOpHOU
TexHoJi0oruM B MeUIIMHE U OHOJIOTHH

H3MepeHne KOHIHCHTPpaANUM1M U CoCTaBa KOMIIOHECHTOB B

AKHUIKOCTHAX
CIOI[a MOXXHO OTHCCTH TAKHC CMCCH KaK pAaCTBOPLI, TAK U JHUCIICPCHBIC

CHUCTEMBI: SMYJIbCHUU, CYCIIEH3UH U OMOJIOTHYECKHE KUIKOCTH (KPOBb, MOJIOKO,
aumda, Moya U T.1.). brarogapsi BBICOKOW 4yBCTBUTEIBHOCTH MPEJI0KEHHBIX
KOHCTPYKTUBHBIX BAapHAHTOB CEHCOPOB MpeiiaracMas TEXHOJIOTHUS MOXKET
HIAPOKO HUCTIOJIB30BATHCS:

1. B ¢dapmarieBTrueckoil MPOMBIIUIEHHOCTH B TEXHOJOTUYECKUX
MPOLIECCAX MO MPOU3BOJICTBY JICKAPCTBEHHBIX CPEICTB;

2. Jlns mpoBeneHus J1abopaTOpHOrO M BHEIAOOPATOPHOTO aHAJIU30B
OMOJIOTHYECKUX KUJKOCTEH: KPOBU, MOJIOKA, MOYH U T.1I.;

3. B meaumuHcKoM, TeXHUYeCKass U MUIIEBOH MUKPOOHOIOTHIX IS
MOHUTOPHUHTA KOHLIEHTPAllUM MHUKPOOPTaHW3MOB W HAJW4Ws BUPYCOB, B TOM

YHCJIe U KOPOHA BUPYCOB.

N3mepenne 3J1eKTPOMATHUTHOT0 UMITEIAHCA OHOJIOTHYECKHX
TKaHeH OpraHusMa

B macrosimiee BpeMs m3MepeHue uUMIeAaHca OMOJIOTMUECKUX TKaHEW Ha
Pa3HBIX YaCTOTax MEPEMEHHOr0 TOKAa IMIMPOKO MCMOJIB3YETCS B IMAarHOCTHUKE, a
TaK)Ke B OMOJIOTHYECKUX U METUIIMHCKUX UCCIIEOBAHUSIX.

Hanpumep, 3HaunTenbHOE BO3PACTAHUIO MMIIEAAHCA TKAHU HAa HU3ZKHUX
4acTOTaX IO3BOJIAET OOHAPYXKUTh BOCHAJICHUE YXKE Ha TEPBBIX CTaqUAX.
Hekoropeie 3aboneBaHus MIMUTOBUIHOW JKeNe3bl JTUATHOCTUPYIOTCS IO
M3MEHEHHUIO yTia cABUra (a3 Mexy TOKOM U HaIpsSHKEHHUEM.

DNEeKTpOMArHuTHAs PE30HAHCHAs CIEKTPOCKOMUs - wMammorpadus
aBisieTcs: d(PPEKTUBHBIM METOJIOM paHHEW JUATHOCTUKH paka MOJIOYHOU

KCIIC3HI. I/ISMepCHI/Ie HMIICJaHCa KO>KHOT'O IMOKpPOBa IHoMoracT



JUArHOCTUPOBAHUIO KOXKHBIX 3a00JeBaHUN, HampUMep, JUIsl BBISIBICHUS
HEOKPAIIIEHHOW 3JI0KaY€CTBEHHON MEJIAaHOMBI M TAKXKE JJIS BBISIBICHUS 0YaroB
3arpsA3HEHUS HOBEPXHOCTH KOKHU PYK KOPOHA BUPYCAMM.

J171s1 BBISIBJIEHUS NTATOJIOTUY BHYTPEHHUX OPTAHOB MOYKET UCIIOJIb30BATHCS
SHAOCKONMYECKOEe u3MepeHue wumnenanca. Croma e MOXKHO OTHECTH
HEWHBA3WBHbIN aHAIU3 KPOBHW, HANPUMEp, HAa MNPEAMET HAIUYHUS BBICOKOIO
YPOBHS caxapa, U aHaJIu3 COCTOSHUS JIMM(ATUUECKOMN KUIKOCTH.

Bo Bce mnepeuuciieHHbIE BBINNIE OOJACTH TNPUMEHEHHUS PE30OHAHCHBIX
CIIEKTPOCKOTTUYECKHUX U3MEPEHUN TEXHOJIOT U AIEKTPOMArHUTHON
CIIEKTPOCKOTIMM  MOKET BHECTH CBOIO JICNTY, 3HAUYUTEIILHO IIOBHICUB
YyBCTBHUTEIBHOCTh TAKOTO pOAa U3MEPECHUM.

Kpome Toro, mpuMeHeHHe yKa3aHHBIX CEHCOPOB MOXKET OOHApY>KMBATh

HaJIMYMEC KOPOHAa BUPYCOB B I'OPJIC YCIIOBCKA HA HAYAJIbHBIX CTAIUAX 3aPaKCHUSA

Hcnosb30BaHne METOA0B M TEXHOJIOTMH 3JIEKTPOMATHUTHOM

CIIEKTPOCKONNH B OHOCEHCOpaX
[Tox TepmuHOM "OGHOCEHCOP" OOBIYHO MOHUMAIOT YCTPOHCTBO, B KOTOPOM

Oouosiornyeckuit Mmarepuai: (pepMeHThI, TKaHU, OAKTEPUH, TPOXKIKU, AHTUTCHBI /
aHtuTena, opraneiuisl, peuenrtopsl, JIHK, Bupycel B TOM uyuciie U KOpoHa
BUPYCHI), HEMOCPEJICTBEHHO pEarupyoT Ha MNPUCYTCTBHE CHUTHajga OT
MpeiaraeMoro CeHcopa U TeHEpUpPyeT PE30HAHCHBIM CUTHAJ, (PYHKIIMOHAILHO

CBSI3aHHBIM C HAJTMYUEM M KOHIICHTPAIMEN 3TOTO KOMIIOHEHTA.

B nanHOM ciydae mpu MOMOIIM NIPEAIAraeéMoro yCTpOUCTBA PeaIn3yeTcs
MPUHIMITHATIBLHO HOBBIA CIMOCO0 TMOJMy4YeHUs HHPOPMAIUU O XUMUYECKOM

COCTaBe pacTBOpA.

Hannume B pactBope OumomMarepuana ¢ YHUKaIbHBIMH CBONCTBaMHU
MO3BOJIIET C BBICOKOW CEJIEKTUBHOCTBIO ONPENENIATh HY)KHBIE COEAUHEHHUS B

CIIOKHOHM TI10 CoOCTaBy CMCCH, HC npn6eraﬂ HM K KaKuM JOOIIOJTHHUTCIIbHBIM



omepanusM,  CBSA3aHHBIM C  MCIOJB30BAHUEM  JPYIMX  pPEarcHTOB,
KOHIIGHTPUPOBaHUEM M T. 1. (OTCIOJla W Ha3BaHUE — METO/bl aHaiuu3a Oe3

MPUMEHEHUSI XUMUYECKUX U OMOJIOTHYECKUX PEarcHTOB).

JIOHOJIHI/ITCJII)HLIC NnpeuMymecrea TEXHOJIOI'NH

o
{2 e

Pucynok 2. Cucrema 1j1s THAPOANHAMUYECKOTO CMEIITUBAHUSI 1 TOMOTEHU3AIMU U cXeMa e
MOAKIIOYEHUS U aJanTallii K CIICIUATbHOMY TEXHOJIOTHIECKOMY 000Dy I0BAaHHIO TTOTOYHOM



MIPOU3BOICTBEHHOM JIMHUHM JIJIs1 TPOU3BOCTBA TOJICOJTHEUHOTO Macja WIIA €r0 SKBUBAJICHTOB
— Bepcus oAkIoYeHus 14

Ha pucyHke mpencraBieHa cucTeMa g TUAPOJMHAMHYECKOTO
CMEIIMBAaHUA M TOMOT€HM3allud M cXeMa e€ MOJKIIOYECHHS U aJanTalud K
CHEIHATIbEHOMY TEXHOJIOTHYECKOMY 000pyI0BaHHUIO MOTOYHOMN
MPOM3BOJCTBEHHON JIMHUU ISl IPOU3BOJICTBA MOJICOJIHEYHOIO Maciia WU €ro
AKBUBAJICHTOB — Bepcus noakiatodeHus 14. Ha pucynke 0003HaUYeHBI:

1 - ycTpoiicTBO

2 - BBOJL

3 - BBIBOJI

4 — paguanbHbIe BOJBI B yCTPOMCTBO

5 — panuanbHBIE BBOJIBI B yCTPONCTBO

6 — mmudT 1 hukcaun

7 - ¢pukcarop

8 - dukcarop

9 — 3axuM (pukcaTopa

10 — 3axxum (pukcaropa

11 — ¢uxcupyromuii MTUPT

12 — ¢pukcupyromuit mtudT

13 — oTBepcTHE NI BBIXOA IIPOIYKTA

OO0mas XapaKTepuCTHKA 3MYJIbCHH, KOTOPbIe MOTYT ObITh
MOJIy4eHbI NP MOMOUIH YCTPOHCTBA VISl AUHAMHYECKOI0
CMEIIMBAHUS U TMAPOANHAMMYECKOT0 AKTUBUPOBAHHUSA
KMJIKOCTell B pa3BUTOM TypOyJI€eHTHOM MOTOKE

QMYJ'IBCI/II/I MOTYT OBITH IMOJIYUYCHbI B IWMHAMHWYCCKH AKTUBHOM IIOTOKC
OI[HOfI us3 )I(PII[KOCTeﬁ, BXO/SIIIUX B OMYJIbCUTIO; I U3TOTOBJICHHA OMYJIBCHUU HET
HCO6X0)II/IMOCTI/I IMPUMCHATh TCEXHOJIOTHUYCCKUC éMKOCTI/I, YCTpOﬁCTBO JJIIA
IMPUTOTOBJICHUA SMYJIbCUHU ABJIAACTCA YaCTbhIO pr60np0130;[a.

I[JISI IIPUIOTOBJICHUA DMYJIbCHUHU HECT H€06XO,Z[I/IMOCTI/I IMPHUMCHATH BBEICOKOC



U CBEPXBBICOKOE JaBJICHUE.

JInst M3rOTOBIEHUS S3MYJIbCUM HET HEOOXOJUMOCTH B IPUMEHEHUU
yJIBTPa3BYKOBBIX TEXHOJIOTHUH.

BpeMs npurotoBieHus: SMyJIbCUM HE MPEBBIIIAET JOJIEH CEKYH/IbI.

[TapameTpsl 3MyJIbCUU, B TOM YHCIIE U Pa3Mephl YACTHIL] €€ KOMIIOHEHTOB
OTPENENSAIOTCA T€OMETPUEN COOTBETCTBYIOIIMX CEKIMM M AeTalield yCTpoucTBa
JUISl TUHAMUYECKOIO aKTUBUPOBAHUS KUAKOCTEH B Pa3BUTOM TYpOYJIEHTHOM
MOTOKE.

[Ipouiecc mMpUTOTOBIEHUS SMYJIBCUM IIPOUCXOIUT B OHO U TO XK€ BPEMS C
rOMOT€HU3ALKUEN HE TOJIBKO 0 pa3MepaM YacTUL KOMIIOHEHTOB SMYJIbCUH, HO U
10 YPOBHIO TypOYJIEHTHOCTH MOTOKA.

1. OO1111e cBOMCTBA AMYJILCUM, B KOTOPBIX COJEPKaHUE OPTraHUYECKUX
KOMIIOHEHTOB TIPEBBIIIAECT COACPKAHUE HEOPraHUYECKUX KOMIIOHEHTOB U
KOTOpPBIE TOJY4YEHbl MpPH IOMOIIM YCTPOMCTBA JUIsl JIMHAMHYECKOTO
AKTUBUPOBAHMUS )KUJKOCTEH B PA3BUTOM TYypOYJIIEHTHOM MOTOKE.

2. OOmue CcBOMCTBA OMYJIbCUH, B  KOTOPBIX  COJEpKAHUE
OpraHMYEeCKMX KOMIIOHEHTOB MEHBIIE, YE€M COACPKAHUE HEOPraHUYECKUX
KOMIIOHEHTOB M KOTOpbI€ TIOJy4€Hbl TMpPU TOMOILIM YCTpOMCTBA ISt
JMHAMHYECKOT0 aKTUBUPOBAHUS KUAKOCTEN B Pa3BUTOM TYpPOYJIEHTHOM MTOTOKE.

3. OO61re cBOMCTBA AMYJIbCUH, B KOTOPBIX COJEP)KAHNE OPraHUYECKUX
U OMOJIOTMYECKMX KOMIIOHEHTOB MPEBBIIIAET COJIEPKAaHUE HEOPTraHUYECKUX
KOMIIOHEHTOB M KOTOpbIE TMOJYyYEHbl IpU TMOMOLIM YCTPOWCTBA IS
JTUHAMUYECKOTO AaKTUBUPOBAHUS )KUJIKOCTEW B PA3BUTOM TYpOYJIEHTHOM MOTOKE.

4, OO6mIre cBOMCTBA SMYJIBLCUH, B KOTOPBIX COJIEP KAHUE OPTAaHUIECKUX
¥ OMOJIOTHYECKMX KOMIIOHEHTOB MEHbBIIE, YeM COJAEpKaHHE HEOPraHMYeCKHX
KOMIIOHEHTOB M KOTOpbIE€ TMOJY4Y€Hbl TMpU TOMOIIM YCTPOMCTBA A

JWMHaAMHUYCCKOI'O aKTHBUPOBAHUA )KHI[KOCTeﬁ B pa3BUTOM Typ6YJ'ICHTHOM IIOTOKC.



HoBas BE€PCUS TEXHOJIOI'MH IPUTOTOBJCHUSA 3MyJIbCHﬁ |

TOIJIMBHBIX IMYJIbCHUH B YACTHOCTH
OCHOBHOE OTJIMYME NpeAjaraéMoll BEpCUM TMOJIYYEHHUS SMYJIbCUU

3aKJIFOYAETCS B TOM, YTO:

- oMmynbcus (Qopmupyercs B yCTPOHCTBE [UII JAUHAMUYECKOTO
CMEIIMBAHUS U AKTUBUPOBAHUSA KUIKOCTEH U ra30B, B JMHAMUYHOM MOTOKE 60
% OIHOTO U3 KOMIIOHEHTOB AMYJILCUU B KOTOPBIM TaKKE€ B BUJIE TUHAMUYECKOTO
noroka, BBoAsITca 40% 3TOro ke KOMIOHEHTA AMYJILCUH U TTOCJIE 3TOr0 B MECTO
coeauHeHusa 60 u 40 OpoOLIEHTOB OJTHOTO U3 KOMIIOHEHTOB 3MYJbCHUH BBOJUTCS
BTOPOI KOMIIOHEHT 3MYJIbCUM, TAKKE B BUJIC TUHAMUYECKOTO MOTOKA;

- 1oTokH 60 1 40 MPOLIEHTOB OJTHOTO U3 KOMIIOHEHTOB 3MYJIbCUU SIBIISIIOTCS
KOAKCHUaJIbHBIMA M COOCHBIMU B TPEXMEPHOM MPOCTPAHCTBE, B KOTOPOM 3TH
(dbparMeHThl TOTOKOB JBUXKYTCS,

- MIPYU 3TOM JIMHEWHBIE CKOPOCTU ABWXKEHHS motoka u3 40% omHoro us
KOMIIOHEHTOB 3MYJbCHUM KaK MHHUMYM B 4 pa3a NpeBbINIAIOT JMHEHHbIE
CKOpOCTH NTOTOKa 13 60% 3TOro k€ KOMIOHEHTA AIMYJIbCUU;

- (pusnmyeckue ycioBUS B MECTE€ COCIMHEHUS ITUX IMOTOKOB, BKIIOYAs
KOHIIeHTpu4eckue dPpdexTsl bepHyIu B KaXIOM M3 MOTOKOB O0ECIICUMBAIOT
TOMOTCHHM3AIUI0 TYPOYJSHTHOCTH OOBCAMHEHHOTO TIOTOKA (TypOYJICHTHYIO
TOMOTCHH3AIIHIO );

- TMHAMUYECKUM MOTOK BTOPOT0 KOMIIOHEHTA 3MYJIbCUH BBOJUTCS B 30HY,
B KOTOPOM OCYIIECTBIICHA TYpOYJIECHTHAS TOMOT€HU3AIINS,

-  UHTETPUPOBAHHBIA TMOTOK TMOJIYYEHHOM 3MYJIbCHU MNpUOOpeTaeT
COCTOSIHUE TOMOTEHHU3AIlMU YPOBHS TYPOYJEHTHOCTH II0 BCEeMY OOBEMY
MHTETPUPOBAHHOIO IMOTOKA BO BCEX TOUKAX CEUEHUS ATOTO MOTOKA;

- BpeMmsi 3TOro mpoiecca (POpMHUPOBAHUS TOMOTEHHU3UPOBAHHON TIO
YPOBHIO TYpOYJIEHTHOCTH SMYJIBCHH MO pacuéram cocTaBisieT He Oonee 0.1

CEeKYH/IbI;



- BBIXOJ W3 YCTpPOWCTBAa [UI JAWHAMUYECKOTO CMEUIMBAaHUA U
aKTUBHUPOBAHUS JKUIKOCTEH M Ta30B B MHTETPUPOBAHHOM (M300pETEHHOM)
YCTPOMCTBE HAIPSMYyK COCIMHEH C BXOJIOM B CTaHJAPTHBIM HACOC BBICOKOIO
naBieHus (IpUMEHSEMbIM Ha JIF0OOM COBPEMEHHOM JIBUraTelle BHYTPEHHETO
CrOpaHusl KaK AU3EJIbHOM, TaK U OCH3MHOBOM);

- HIHTEpBaJl BpEMEHU, HEOOXOAUMOTIO JJIsl IEPEX0/1a IEPBUYHON IMYIBCUU
C TOMOT€HHU3MPOBAaHHBIM YPOBHEM TYpOYJIEHTHOCTH B pabO4yHe IUIMHIPHI
Hacoca BBICOKOT'O JAAaBJIEHUS HE MPEBBIIIAET MO pacuéraM Takxke 0.1 cexkyHupr;

- B HAacoce BBICOKOIO [ABJIEHUS 3MYJbCHS C TOMOIE€HU3UPOBAHHBIM
YpPOBHEM TYpOYJEHTHOCTH CXKHUMaeTcs N0 pAaBieHus Ooinee 2000 Oap, yTo
NO3BOJISIET IIPEAIIOIOKUTD, YTO, CIEAYs] ONPEIEICHUI0 HAHO — 3MYJIbCUH, IIPU
TAKOM YPOBHE CKaTHs ITPOMCXOAMT €IIE€ OJUH LMK TOMOT€HU3ALUU SMYJIbCHUH,
BO3HMKAOIIEH Tpu €€ CKAaTUM B 3aMKHYTOM OOBEME, 4YTO MOXKET
KBaJM(UIUPOBATHCA KaK IMPOIECC MOJYYEHHUS HAHO 3MYJIBCHU CO BCEMH
CBOMCTBaMHU U MPEUMYILECTBAMH HAHO AMYJIbCHH;

- BBUAY TOrO, YTO OT MOMEHTa BO3HUKHOBEHHMS T'OMOI'€HM3alUU IIO0
YPOBHIO TypOYJIEHTHOCTH JO MOMEHTa BO3HMKHOBEHMS TOMOTCHHM3AlMH OT
cxaTHs npoxoauT He Oosee 0.2 ceKyHIbl, C Y4ETOM HHEPTHOCTHU 3TUX MPOIIECCOB
B IIOTOKE JKHJIKOCTH, MOYKHO CUMTATh IPOLECC IOJHOW TOMOTEHU3ALMH
MOJIHOCTBIO OJTHOPOJIHBIM;

- YKa3aHHBIA MHTErpajbHbBI mpouecc (HOPMUPOBAHUS JBOMHOU U
TPEXMEPHON TOMOI€HU3ALMM B HENPEPHIBAEMOM JHHAMUYECKOM OJHOPOJJIHO
TypOyJICHTHOM MOTOKE CMEIINBAEMBIX B AMYJIBCHUIO )KHIKOCTEH TaKUM 00pa3zom
MOHO CYUTATh MOCIEA0BATEIBHBIM IPOLIECCOM TOMOT'€HU3aLUU IMYJIbCUN U €€
MEPEXOJOM B KOHIIE MPOLECCA B KATETOPHUIO HAHO 3MYJIbCHIA.

[To aTomMy meTony HamMu Oblla B MOTOKE CHOPMHpPOBAHA SMYJIbCUS W3
JU3€EJIbHOTO TOIIMBA U BOJOIIPOBOJHOM BOJIbI, KOTOPAsl TPU CKUTAHUU B KaMepe
CropaHusi [JU3EJIbHOrO JIBUraTessl IOKa3ajda HEOObIYHbIE IIOKA3aTeNH, He

BCTPCUAIOIIUCCA B HY6HI/IK3HI/I}IX, H HC OTMCYCHHBIC B OHY6JII/IKOB8.HHBIX



pe3yJbTaTax Hay4YHbIX SKCHEPUMEHTOB U HCCIEIOBAHHMI. IJTO MO3BOJISAET
MPEANOJIOKUTh, YTO HaMH ObLIa MOJydeHAa WMEHHO HAHO — AMYJbCHUS, YTO
KOCBEHHO TIOJITBEpXAAeTCsl M TpH aHanu3e Qororpaduili >MyJIbCUH TOA
MUKPOCKOIIOM.

HNHTerpupoBaHHOE YCTPOMCTBO, COCTOSIIIEE U3 CUCTEMbI CMENIMBAHUS U
TOMOTEHU3ALUHA YPOBHS TYpOYJIEHTHOCTH 3MYJbCUHU, CBSI3aHHOW HAIPSIMYIO C
HAacoOCOM BBICOKOTO JIaBJICHUSI KaK OOBEKTOM pa3MEPHOM TIeoMETpUUYECKOM
TOMOT€HU3ALNHU 3MYJIbCUHU TIOJ] TABJICHHUEM, 32 IPEACIBHO MAJIOE BPEMST MEKTY
ATaraMy rOMOT€HU3aluU, TP MaKCUMaJIbHON OJHOPOJHOCTH PaCIpeeiICHUs
YacCTHUI[ OJHOTO KOMIIOHEHTa AMYJIbCUU B 00BbEME TOMOTEHU3UPOBAHHOIO 10
YPOBHIO TYpOYJIEHTHOCTH BTOPOTO KOMIIOHEHTa 53MYJIbCUHU, TO3BOJISIET
KBTU(PHUITUPOBATH MMOCIEA0BATENbHBIN Mporecc GOPMUPOBAHUS IMYIHCUU KaK
HOBBI M TIO3BOJISIFOIIMK TOJYYUTh JBOMHYIO TOMOTCHU3AUIO 3MYJBCUH C
NEPEXOJIOM 3TON 3MYJIbCUM B KAaTErOPUIO HAHO — 3MYJbCHI, HO C HOBBIMH
KpPUTEPUSIMU  OJTHOPOJHOCTH Kak IO TEeOMETpUU TaK U TIO YPOBHIO
TypOyJIEHTHOCTH.

O1u (HaKkThl TOBOPAT O TOM, YTO OINUCAHHBINA MPOLIECC U HMHTETPATLHOE
YCTPOMCTBO JJIsl €r0 peau3allii SBIISIOTCS HOBBIMM M HE OUYEBUIHBIMH IS
T000T0 CpeTHeH KBATM(PUKAIIUU CIICIIHAIMCTA B ATOM 00JIaCTH.

Yto n300peTeHO:

- HOBBIN BUJ] HAHO — AMYJIBCHM C JBOMHON TPEXMEPHON TOMOIE€HHU3AUEN
B IMHAMUYECKOM MOTOKE, KaK M0 YPOBHIO TYPOYJIEHTHOCTH, TaK U IO TEOMETPUU
yacTHIl B €€ 00bEMeE;

- HOBBIM BUJ W KOH(UTrypalus ammapara i [OCIeI0BaTeIbHON
TOMOT€HHM3alUK B Pa3BUTOM JUHAMUYECKOM MOTOKE KUJKOCTEH — KOMIOHEHTOB

AMYJIbCHUMU.



IMYJIbCUHU

OMyJIbCUHM, B KOTOPBIX KOMIIOHEHTBI OPraHMYECKOTO IMPOUCXOKICHUS
CMELIaHbl C BOAOW; B H3TUX SMyJbCHSAX KOMIIOHEHTHI OPTaHUYECKOIO
IPOMCXOKJIECHHUSI  BBEJAEHbBI B  BOAYy; KOMIIOHEHTaMH  OpPraHUYeCKOTO
IPOUCXOXKJEHUS MOTYT OBITh YIJIEBOAOPOJAHBIE O KHIKOCTH, KUAKOCTH,
COZEpKAIlNEe BBICOKME KOHLEHTPAlMM >KUPOB, Macja, apoOMaTUYECKUX
YTJIEBOJIOPOJIOB U T. 1.

B smynbCcusx 3TOro Thma CoAEpKaHWE OPraHUYECKUX KOMIIOHEHTOB B
BoJie He npeBbimaeT 50% oT Beca Bcel IMYJIbCUHU, HO B OOJIBIIIMHCTBE CIIy4acB
sT0 10 — 20 % OT Beca Bcel AMYJIbCUM.

HaunGoiee BayxHbIE MapaMeTpbl TAKUX SMYJIbCHI:

= pasMepbl YacTULl WJIM Kameidb KUIAKOCTH  OPraHu4eCKOro
IIPOUCXOXKIAEHHUS B BOJE

= PaBHOMEPHOCTH pacrpenencHus YaCTULL OpPraHU4ECKOIo
MIPOUCXOKICHHUS B BOAE

— YCTOMYMBOCTh  pa3sMEpPOB  4YaCTULl WM  Kamlenab KUAKOCTU
OPraHUYECKOTO MPOUCXOXKACHUSA, MOBTOPSIEMOCTh 3THUX Pa3MEPOB U IEPHOJ
BPEMEHM, B TEYEHUU KOTOPOrO COXPAHSIETCS PABHOMEPHOCTH PACIPEICICHUS
ATUX YacTULl B 00BEME BOJIBI.

HcnpiTaHust 3MyJbCHUM 3TOrO0 TUIIA MOTYT MMETh HENOCPEACTBEHHBIN
XapaKTep U3MEPEHUM, MPU KOTOPOM AMYJIbcUH (HOPMHUPYIOTCA Ha Y CTpoMCTBE
st (HOpMUPOBAHUS OMYJIBCHM, W TOJy4YeHHAs AIMYJIbCHUS HUCCICAYyeTCS Ha
IPEAMET U3MEPEHUS:

— pasMepoOB  4YACTUI WJIM  Kameiab  KHUJKOTO  KOMIIOHEHTa
OPraHUYECKOT0O IPOUCXOKIEHUS B BOAE;

- PAaBHOMEPHOCTM M OJHOPOJHOCTH  PACIPENEICHUs  YacTHULl
OPraHUYECKOTO TPOUCXOKIEHUS B BOAE;

— JUIMTENBHOCTH TEPUOJA YCTOMYMBOCTH pPa3MEPOB YaCTUIl WIH

KaIi€Jib KNIKOCTHU OpTraHU4ICCKOTO IMPOUCXOKICHH, COXpaHCHHUC



Ir€OMETPUYECKOM ITOBTOPSIEMOCTH 3THX DPAa3MEpPOB 3a OIPENEIEHHBIA NEPUOL
BPEMEHH, U, T[EpUOJ BpPEMEHH, B TEYEHUHM KOTOPOIO COXPAHSIETCS
PaBHOMEPHOCTb PACIpEAEICHUS 3TUX YAaCTHUL] B 00bEME BOBI;

— OMyIIbCUU U UX OTIUYHS B 3aBUCUMOCTH OT Pa3MEPHBIX (DaKTOPOB

Pa3smepbl 4YacTHl JKHAKMX KOMIIOHEHTOB 53MYJIbCUH  ONPEHENSIOT
OCHOBHBIE CBOMCTBA M XApPAaKTEPUCTUKHU DMYJIbCUM; UeM MEHbIIE pa3sMepsl
4acTUL, TEM BBIIIE KadyeCTBO OHMyJbCcHM; I[IpOM3BOICTBO BMyJbCHHA IO
TEXHOJOTUA M HA  YCTPOWCTBE Uil JUHAMUYECKOIO  CMEIIMBAaHUS,
FOMOI€HU3allMM M AKTHUBUPOBAHMS, IO3BOJISIET IIOJIYYUTh MHUHHUMAJIBHBIE
3HAUYEHHUS Pa3MEpPOB YaCTUL; OTOT NapaMmeTp SBISETCS OCHOBHBIM IpHU
KBIM(PUKALIMK SMYJIbCUH KAK MUHH 3MYJIbCHS, KAK MUKPO 3MYJIbCHS U KaK HAHO
OMYJIbCHS.

[Ipy mnepBbIX HUCHBITAHUSAX MIPOLIECCA NPHUTOTOBICHHSI AMYJIbCHM Ha
YCTPOMCTBE U1l  AMHAMUYECKOTO  CMEIIMBAHMS, TOMOICHHM3ALMUd U
aKTUBHUPOBAHUS ObUIM MOJIyYEHbl MPU3HAKKM MHOTOYPOBHEBOI'O (POPMHUPOBAHUS
KarcyJj M3 4acTHUl] KOMIOHEHTOB; JTOT (akTop Tpedyer Ooisiee moapoOHOU U
JETAJBHON ITPOBEPKU MPH MOCIEAYIOIIUX UCTIBITAHUSX.

OMyJIbCUU U UX OTJIMYMS B 3aBUCHUMOCTU OT (PaKTOPOB PaBHOMEPHOCTHU
pacrnpeesieHus: YaCTHI] JOTOTHUTENBHOTO (HE JIOMUHUPYIOIIET0 KOMIIOHEHTA) B

00bEME TOMUHUPYIOIIETO KOMIIOHEHTA.

3My.]'II)CI/II/I H X pa3/inaus B 3aBUCUMOCTH OT ME€TO/1a
roMoreHu3anumuu

B KJIIACCUYCCKHX TCXHOJIOTHUAX IMPUTOTOBJICHUA BMYJ'II)CI/Iﬁ JJIA
roMorecamsanmu IMpHUMCHAIOTCA Pa3IMYHbBIC XHUMHUYCCKHE pPCArCHTLI. HpI/I
MPUMCHCHUU JJIA IIPUT'OTOBJICHHA 3MYJILCUU YCTpOfICTBa JJIA JUHAMHYCCKOI'O
CMCIIMWBAaHWA, TOMOI'CHU3AINH W AKTUBHPOBAHUSA o0a nrama roMorecamu3anuu

OCYUIECTBJISIIOTCST TOJBKO 3a CUET T'E€OMETPUU YCTPOMCTBA 0€3 Kakux-Iudo



XUMUYECKUX PEAreHTOB, NpHU YJIY4YIIEHHUH OCHOBHBIX CBOMCTB M KadecTBa
OMYJIbCHH.

OMYJIbCUU U UX OTJIMYHUS B 3aBUCUMOCTHU OT IOCJIEAOBATENIbHBIX IIaroB
TOMOTEHU3ALINH.

B sMynbcHsSX KIIaCCHYECKOTO THIA OTCYTCTBYET TOMOTEHHU3AIUS TIO
YPOBHIO TYpOYJI€HTHOCTH.

B ycrpoiicTBe s IUHAMHYECKOTO CMENIMBAHUSA, TOMOTCHHM3AIUU U
AKTUBUPOBAHMS KAaK HMCKIIOYUTEIHHOEC CBOMCTBO W TPEUMYIIIECTBO HMEETCS
BO3MOXHOCTh B IPOIIECCE MPUTOTOBICHUS SMYJIBCHH 3a0JHO U OCYIIECTBUTH
TOMOTEHHU3AIIHIO TI0 YPOBHIO TYPOYJICHTHOCTH.

[Tpy4rHbBI BaXKHOCTH TOMOTEHU3AIUH 10 YPOBHIO TYPOYJIECHTHOCTH:

OaHuM U3 BaXKHEUMIIMX CBONCTB B paboueM IUKIE YCTpPOWCTBA ISt
JTUHAMUYECKOTO CMEIIMBAHUS, TOMOTEHU3AIMM W aKTUBHUPOBAHUS SIBIISETCS
BO3MOXHOCTH CO3/1aTh B 30HE (POPMUPOBAHUS IMYJILCUH OJTHOPOTHOTO (hOHA IO
TypOyJICHTHOCTH TI0O BCEMY ITOTIEPEYHOMY CEUCHHUIO TMOTOKOB KOMITOHEHTOB
AMYJIbCHH.

Kpome Toro, urto omHopomHbiii ¢oH TypOyJIeHTHOCTH (opmupyer
OJTHOPOJHBIM pa3MepHbI ()OH YACTHIl, OJWHAKOBBIC THAPOJIMHAMHYCCKUE
yCIIOBUS B 30HE TPUTOTOBIICHUS DMYJIbCHUU TO3BOJISIOT CHU3UTH BpEMs
HEO0OXOAMMOE JIJIsl TIOJTHOTO TPHUTOTOBIICHUS dMYJILCHU, YTO OYEHb BAXKHO IMPHU
(bopMHPOBAHNY AMYJIBCHH B TMHAMHYECKOM ITOTOKE €€ KOMITOHEHTOB.

[Tpy4rHBI BaXKHOCTH TOMOTEHU3AIUHU TIPU MIOMOIIHA BBICOKOTO JaBJICHUS:

- Bo3moxxHOCTH  mOcienoBaTenbHONM  pabOThl  YCTPOWCTBA  JIS
JTUHAMUYECKOTO CMEIIMBAHUs, TOMOTCHHM3AIlMd M aKTUBHPOBAHUS C HACOCOM
BBICOKOTO JaBJICHHUS TIO3BOJISET CO37aTh HCKIIOUYUTEIbHBIE PaBHOMEPHBIC
YCIIOBHUS JIJI1 TOMOTCHH3AIUH TI0]T BO3/ICHCTBUEM BBICOKOTO JABJICHUS, TaK KaK B
HAacOC BBICOKOTO JaBJICHUS TMOCTyMaeT HMYJbCUS C OJHOPOJIHBIM (hoHOM

TypOYJEHTHOCTH 110 BCEMY 00BEMY;



- OpuruHanbHOCTH 00PaOOTKH SIMYIBCUU MO BBICOKUM JIaBJICHUEM B
NOTOKE;

— BaxHocTh MUHHUMU3ALU BPEMEHHOM nay3bl MEKY
NOCJIEN0BATEIbHBIMU IUKIAMU TOMOT€HHU3ALIUH.

BpeMenHnas may3a Mexay MpoIecCoM TOMOT€HHU3AIUU TypOYJIEHTHOCTH U
TOMOTEHU3AIMKA TI0f] JIaBJICHWEM, OJylaromaps CBOWCTBaM YCTPOWCTBA ISt
JUHAMHYECKOTO CMEIIMBAHUS, TOMOTEHU3AMN U aKTUBUPOBAHUS, COCTABIISIET
He O0osee 10 MUIUTHCEKYHI.

Takoi  Manplii  BPEMEHHOM  MHTEpPBAI  MO3BOJSAET  CUHATATh
HOCJIEI0BATENbHBINA MPOLECC TOMOTE€HU3ALNN HENPEPHIBHBIM U 00ECTIEUYUBAET
CTaOMJILHOCTD U Ka4€CTBO Mpoliecca ABOMHON TOMOreHU3aIUH.

Ba)XHOCTh MyJIBTUIIIIMKALIMHA CKOPOCTH JIBH>KCHUS UITU 1aBJICHUS B IIOTOKE
MEXAY ITOCJIEI0BATEIbHBIMY LIMKJIaMU TOMOT€HU3ALINN.

Kak mokazanu mepBble HCHBITAaHUS YCTPOWCTBA ISl JUHAMUYECKOTO
CMEIINBAHUS, TOMOT€HU3AI[MN U aKTUBUPOBAHUSI IPU (POPMUPOBAHUU SMYJIbCUH,
BBOJ B KaHajl, IO KOTOPOMY OMYJbCUS BBIBOAUTCA W3 YCTPOMCTBA JIA
JTUHAMUYECKOIO CMEIIMBAHUSI, TOMOTE€HU3AMN U aKTUBUPOBAHUS, CTUMYJISITOPA
THJIPaBIMYECKOTO COMPOTHUBIICHUS, MO3BOJIIET MHTEHCU(UIUPOBATH IMPOLIECC

IMPUTrOTOBJICHUA OMYJILCHUU.
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Pucynoxk 3. Cucrema aiist THAPOIMHAMHYECKOTO CMEIITMBAHNS M TOMOT€HU3AINH U cXeMma e
HNOJKJIFOYEHUS U aJaNTally K CIENHaIbHOMY TEXHOJIOIMUECKOMY 000PYAOBaHHUIO IOTOYHOMN
IIPOM3BOJICTBEHHOH JIMHUU J1JIs IPOU3BOCTBA MIOJCOJIHEYHOTO Macila WU €r0 SKBUBAJICHTOB
— Bepcus nojakIoueHus 15

Ha pucynke mnpencraBieHa cucrema il THUIPOJUHAMUYECKOTO
CMEILIMBAaHUS M TOMOTCHM3allUM U cXeMa €€ MOJKIIOYCHUS W aJanTaluu K
CIEHHUAIBHOMY TEXHOJIOTUYECKOMY 000py10BaHUIO IIOTOYHOMN
MIPOU3BOACTBEHHON JMHUU JJIsl MPOU3BOJCTBA MOJCOJIHEYHOTO Maciia WU €ro
SKBUBAJICHTOB — BepcHs MoaAKIoueHus 15. Ha pucynke 0003HaueHBI:

301 - ycTpoiicTBO

302 — 6ak

303 - 6ak

304 — Oak perupKyISAIIH

305 — Gak perupKyJISIIH
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Pucynok 4. Cucrema 115 TUIPOJMHAMHYECKOTO CMEIIMBAaHUS U TOMOTE€HU3alUU U cxema e

MOJIKJIFOUEHUS U aJIJalTalliK K CIIeHHaIbHOMY TEXHOJIOTHYECKOMY 000pY10BaHUIO TOTOYHOM

MIPOU3BOJICTBEHHON JIMHUM I TPOU3BOJICTBA MOJCOIHEUYHOTO Maciia WK €ro S3KBUBAJICHTOB
— BepcUs MOAKII0OYEeHUs 16

Ha pucynke mnpencraBieHa cucrema il THUIPOJUHAMUYECKOTO
CMEIIMBAaHUS M TOMOTCHHM3allMd M cXeMa e¢ TOMKIIOYCHHS W aganTallid K
CHeIUaIbHOMY TEXHOJIOTUYECKOMY 000pyI0BaHUIO MOTOYHOM
MIPOU3BOACTBEHHON JMHUU JJIsl MPOU3BOJCTBA MOJCOJIHEYHOTO Maciia WU €ro
SKBUBAJICHTOB — Bepcus moAktoueHus 16. Ha pucynke 0003Ha4eHBI:

401 - ycTpoicTBO

402 — 6ak ¢ MacIoM

403 — 6ak ¢ JOTMOTHUTEIHHBIM KOMITOHEHTOM

404 — 6ak peuupKyIsaIuu

405 — 6ax ¢ JONOJHUTEIBHBIM KOMIIOHEHTOM

406 — 6ak m1s mpuéma MpoIyKTa

407 — 6ax ¢ JONOJHUTEIBHBIM KOMIIOHEHTOM



408 — 6ak ¢ JONOJHUTEIHHBIM KOMIIOHEHTOM

Pucynox 5. Mopens ycTpoiicTBa



Pucynok 6. Mozens ycTpoiicTBa B C€4CHUN

XapakTepHble 0COOCHHOCTH TEXHOJOTUHM JUHAMHYECCKOTO CMEITUBAHUS H
MTHOBEHHOM TPEXMEPHOM TOMOTEHU3ALMHU JKUIKOCTEHM, B TOM YHUCJIE H
TOIUIMBHBIX CMECEH.

YHUKaNbHBIE CBONCTBA W BO3MOYKHOCTH YKA3aHHOM TEXHOJOTHHU 10
COCTOSIHUIO Ha CETOJHSI HE UMEIOT aHAJIOTOB B MUPOBOU MIPAKTUKE.

K takoro poma cBoiicTBamMm 1 0COOEHHOCTSIM MOYKHO OTHECTH CJICIYIOIIHE:

- UCKJIIOUUTEJIBHO MaJible TabapuThl U BEC YCTPOMCTBA MO OTHOLIEHUIO K
MIPOU3BOJUTEIBHOCTH;

- OTCYTCTBUE HEOOXOJMMOCTH B JIOMOJIHUTEIBHBIX 3aTpaTax dHEPruu Ha

poIIece;



- BO3MOXXHOCTb BEJICHHS U 3aBEPIICHUA MPOlECCa B TCUCHUHU OTPE3Ka
BPEMEHU MEHBIIIE OJJHON CEKYH/IbI;

- BO3MOKHOCTb CMEIIMBAHMSA KUAKOCTEH C KHIKOCTIMH, KHUJIKOCTEH C
JKHUJIKOCTSIMHU M Ta3aMH;

- BO3MOXKHOCTh (JOPMHUPOBAHUS B TOTOKE CKUMAEMBIX >KHIKOCTEH U
cMeced U3 JKUIKOCTEM,

- BOBMOKHOCTb BECTH I'OMOT'€HM3aI[MIO0 B ITOTOKE CMECEH M3 HECKOJIbKHUX
JKUIKOCTEM,

- BO3MOXHOCTb  OJIHOBPEMEHHO  OJHOPOJAHO  CMEIIMBAaTh M
TOMOT€HU3UPOBATH A0 8 PAa3IUYHBIX )KUIKOCTEM;

- BO3MOXXHOCTb PEreHEpUpPOBaTh CMECH W SMYJbCUU II0 HCTCUCHUH
HECKOJBKUX MECSIIEB OT MOMEHTA IIPUTOTOBJICHHUS;

- BOBMO>XHOCTb BECTH PACTBOPEHHUE ra30B B KUJKOCTAX HA — JIETY, TO €CTh
B TMOTOKE KUJKOCTEH, B TOM YHUCJIC PACTBOPEHHUE TOPIOYMX Ta30B B JKUIKOM
TOILIMBE Y KUCJIOPOJA B BOJIE;

- CMEIIMBaHUE B YCTPOHCTBE UAET ¢ (POPMHUPOBAHMEM MHOTOYPOBHEBBIX
MHUKPO — KarcyJj, B KOTOPBIX SJIPOM KaIlCyJibl SBJSECTCS MEHEE BA3Kas JKUIKOCTh
CMECH WJIU SMYJbCHUM, HAPUMEpP, METAHOJ WM BOJA, a 000JOYKA KarCyJIbl
dbopmMupyeTcs u3, HaMpUMEpP — JU3CITHHOTO TOTUINBA,

- IPUMEHEHUE KaIlCYJIMPOBAHHOW TOIUIMBHOW CMECHU B KaMepax CrOpaHus
TEPMOJUHAMHUUYECKUX YCTPOUCTB, TTO3BOJISIET PE3KO YBEIUYUTh BBIXOJ YHEPTUU
WCTIapEHUsI U CHU3UTH TPeOYyeMbIli YPOBEHBb BBICOKOTO JABJICHMSI Ha BIIPBICKE,
Hanpumep B Au3enbHoM jpurarese ¢ 1600 6ap n1o 930 6ap u npu 3TOM MOTYYUTH
CYIIIECTBEHHOE CHWXEHHE pacxoja TOIUIMBA U KOHUEHTPALUM 3arpsi3HEHUU B

BBIXJIOIIHBIX I'a3ax.

OpI/II‘HHaJ'II)HOC yCTpOﬁCTBO JJIH IIHHaMquCKOfI roMoresm3anmuu
Pa3paboTaHo, M3roTOBIEHO U MHOTOKPAaTHO HMCIBITAHO YCTPOMCTBO MJIs

I[HHaMquCKOﬁ TrOMOI'¢HHM3alH > KUAKOI'O TOIINIMBA W TOIIJIMBHBIX cMecei.



YCTpoicTBO 4Ype3BBIYAaHO KOMIIAKTHO, HMMEET pa3Mepbl, KOTOpbIE
MTO3BOJISIFOT BCTPOUTH €r0 NPAKTUYECKHM B JIFOOOW JIBUraTeilb BHYTPEHHETO
CropaHusi, Kak CTallMOHAPHOTO TUIA (HAIPUMEP, CYAOBBIC JBUTATENN), TaK U B
JIBUTATEJIM  YCTAHOBJICHHBIE Ha TPAHCIOPTHBIX CpEACTBaX (Hampumep
aBTOMOOMJISIX BCEX BUJIOB).

VYerpoiictBo He TpeOyeT st paboThl HUKAKUX JIOMOJHUTEIbHBIX
AJIEMEHTOB WJIM KOMIIOHEHTOB W IMPAKTHYECKHM MOXKET ObITh YCTAHOBJIEHO Ha
TOIUIMBHOM  TpyOONpPOBOJE JBUIaTesii BHYTPEHHErO CropaHusi, Iocie
TOIUIMBHOTO HACOCA U IIEPE]T HACOCOM BBICOKOTO JTaBJICHUS JBUTATEIIS.

Bce BXOJHBIE U BBIXOJIHBIE IPUCOETUHUTENBHBIE 3JIEMEHTHI Y YCTPOMCTBA
yHUGUIMPOBaHbl. J[JI yCTaHOBKM YCTpOMCTBA Ha JIBUraTelb BHYTPEHHETO
cropanus He TpeOyercs crHeuuajgbHas IOATNOTOBKA, HWHCTPYMEHTHI U
o0opynoBaHue

B ycrpoiicTBe HET MOABMKHBIX YacTed, OHO MOKET ObITh M3TOTOBJIEHO B
J000M HEOOXOJIMMOM Pa3MEepHOM MacIITaOHOM (haKTOpeE.

Y CeTpoiicTBO MOXKET OBITh U3TOTOBJICHO HA CEPUITHOM MPOU3BOJICTBEHHOM
o0opyoBaHuM C IUGPOBBIM MIPOTPAMMHBIM YIIPABICHUEM, JJII U3TOTOBJICHUS U
COOPKM M KOHTpPOJS KauecTBa YCTpPOMCTBAa He Tpedyercs CHelUalbHbIX

TeXHOHOFI/Iﬁ, MaTCpHruaJIoB U HHCTPYMCHTOB

TepmoauHamMmuyeckui 3P exT oT ucnoJIb30BaHUA
TOMOTCHU3HMPOBAHHOI0 TOIIUBA (MOJYYEHHOT'0 NP MOMOIIH

YCTPOMCTBA A AMHAMMYECKON rOMOTeHU3AaUH)
[Toce roMoreHu3aIuy TOTUIMBO CTOpPacT OJTHOPOJIHO, B €r0 00BEME TToce

BIIPBICKA HE O0Opa3yloTCs JIOKaJIbHBIE 30HBI C 00Jiee KPYMHBIMU (paKIUsIMH
JTUCTICPCHH.
brnaronmapst aTomy mporiecc cropanus npoxoauT Ha 35-40% OwicTpee u

2 peKkTUBHBIA OTOOP TeIia YCKOpSIETCS B TOW XK€ MpONopiuu (pe3yibTaThl



NOATBEpPKIAEHbl Ha Oojee vem 60 NHMKIAX HUCHBITAHUA Ha COBPEMEHHOM
CEepUIHOM JIM3EILHOM JIBUTATENe C paboynM 00bEMOM 2.5 TUTpa).

TexHonorus roMoreHu3aluu OANHAKOBO 3(PGEKTUBHO paboTaeT Kak B
JIBUTATENISIX C CTAHIaPTHOM KOMIUIEKTAIME. TaK U B JBUTATENISIX C CUCTEMaMu
PEIUPKYJISIINHN BBIXJIOITHBIX TAa30B.

B ciyyae HeCaHKIIMOHMPOBAHHOIO TOMAJIaHUs BOJABI B TOIUITMBHBINA Oak,
TUHAMUYECKass TOMOTEHHU3alMs 3a HECKOJIbKO MWUIMCEKYHII 10 TMONaJdaHus
TOIUTUBA B HACOC BBICOKOTO JaBJCHHS, OOECIIEUYMBACT JTUHAMHYECKOE
dbopMHpOBaHHE MHKPO-3MYJIBCUM U TOJHOCTBIO HCKIIIOYAET Kakoe-JIn0o
BPEIHOE BO3JICCTBUE OT BOJBI, COAEPKAIIEHCS B TOIUIMBHOW AMYJIbCHH, Ha
JIBUTATEJb U MPOIIECC €ro padoThI; (pe3yIbTaThl MOATBEPKIACHBI Ha OoJiee uem 60
IIUKJIaX HCIBITAHUNA HA COBPEMEHHOM CEPUHWHOM [IM3EIIbHOM JIBUTATENE C
pabourm 00BbEMOM 2.5 TUTpA).

Mukpo-3Mysbcusi, Tpu coxpaneHnu 3OPEKTUBHON MOITHOCTH JIBUTATENS,
CYIIIECTBEHHO CHM)KACT KOHIICHTPAITHIO CAXKHU B BBIXJIOITHBIX Ta3ax (CHMKEHUE HA
97%) W KOHIEHTpAIMIO OKHUCIOB a3oTa (CHWwKeHue Ha 12%), ymeHbIIaeT
JUTMTEIILHOCTh IUKJIA TIOJIHOTO CrOpaHUs M YCKOPSIET MpOoIlecc OTOOpa Teria
(pe3ynpTaThl MOATBEPKIAEHBI Ha Oosee demM 60 IMONTHBIX PEBEPCUBHBIX ITUKIIAX
UCTIBITAHUM Ha COBPEMEHHOM CEPUMHOM JM3EILHOM JBHUTaTele C padoduMm

00bEMOM 2.5 nutpa).

IKoJoruyecknii 3QGeKT OT UCIOIb30BAHUSA
TOMOI€HU3UPOBAHHOI0 TOIJIUBA

IIpumeHenue ycTpoucTBa sl ITMHAMUYECKOW TOMOICHU3AIUU KUJIKOTO
TOILJIMBA B TOILUIMBHOM CHUCTEME JBUTATEJIEd BHYTPEHHETO CrOPaHUs MO3BOJISIET
CYLIECTBEHHO CHM3UTh TOKCHUYHOCTBH BBIXJIOMHBIX I'a30B U MOXET IO3BOJIUTH
JOCTHYb  COOTBETCTBUA TpPeOOBAaHUSAM  OJKOJOTMUECKMX CTaHIApTOB Ha
BBIMMYIIICHHBIX pPaHEe AaBTOMOOWIISAX, B TOM YHCIE U JJUTEIIbHOE BpeMs

HaXOJAIOUXCs B SKCILTYaTalluU.



IIpouecc mocjie10BaTEAbHON IMHAMUAYECKON TOMOTeHU3AlUM B
COBPEMEHHOM /IM3eJIbHOM JIBUTaTeJIe

VYCTpOKCTBO 111 TUHAMUYECKONM FOMOTEHU3ALMH TOIUIMBA M TOIUIMBHOM
CMECH B COBPEMEHHOM JIU3EJIBHOM JIBUTaTEJI€ YCTAHABIMBACTCS HA TOIUIMBHOM
MarucTpajiv MocJie TOIUIMBHOIO HACOCa U MEPE HACOCOM BBICOKOTO JTABJICHUS.

[Ipu >TOM MOTOK TOIUIMBA ITOCJIE TOIUIMBHOTO HAacOCa pa3fesieTcs Ha JBa
IOTOKA, OJMH W3 KOTOPBIX MMeEET pacxo] paBHbId 60% oT obmiero pacxona
TOIUIMBA W HANpPaBIsAETCs Ha LEHTPAJIbHBIA OCEBOM BBOJ B YCTPOWCTBO
JUHAMUYECKOM TOMOTE€HM3aluy TOILIMBA, a BTOPOM MOTOK, paBHbId 40% oT
oOlIero pacxojla TOIUIMBA BBOJWUTCA B HWHTETPAJIbHBIA BBOJI YCTPOWCTBA,
COCTOAILIMI U3 YETHIPEX pauaibHbIX KaHAJIOB.

[Tocne romoreHn3anuu TOIUIMBO CrOPAET OJHOPOJIHO, B €T0 00bEME MOCIIe
BIIpbICKa HE 00pa3yloTcs JIOKaJbHbIE 30HBI C 0OJ€e KPYMHBIMU (paKkLHUsIMU
JTUCIIEPCHH.

bnarogapst aTomy mnporniecc cropanus npoxoaut Ha 35-40% OwicTpee u
3¢ pexTuBHBI OTOOp TeIIa YCKOpSeTCs B TOW € Nponopuuu (pe3ysibTaThbl
HNOJATBEpKIAEHbl Ha Oojee uyeM 60 LMKIAX MCHBITAHUA Ha COBPEMEHHOM
CEpUHHOM JU3EJILHOM JBUTATENE C pabouuM 00bEMOM 2.5 IuTpa).

TexHonmorMs TOMOTeHU3alUU OAMHAKOBO 3(PGEeKTUBHO paboTaeT Kak B
JBUTATEJISIX C CTAHAAPTHOM KOMIUIEKTALIMEHN, TaK U B JBUTATENSIX C CUCTEMaMU

PECUHPKYIIAINH BbIXJIOIIHBIX I'a30B.

IIpouecc mociae0BaTEIbHOM TUHAMUYECKOA TrOMOTeHU3AIMU B
COBpPeMEHHOM O€H3MHOBOM JIBUTaTeJIe

YCTpOoCTBO MJIsI JUHAMUWYECKOW TOMOTCHU3AIMKA TOTUIMBA U TOIUIMBHOU
CMECH B COBPEMEHHOM OCH3MHOBOM JBUTATEJIC YCTAaHABIUBACTCSA HA TOTUIMBHOM
MAarucTpajiy Mocje TOMIMBHOTO HACOCA U MePEe]l HACOCOM BBICOKOTO JIABJICHUS.

[Ipu 5TOM MOTOK TOIUIMBA MOCJE TOIJIMBHOIO HACOCA Pa3/IeNIsIeTCS Ha JIBa

MOTOKA, OJIMH U3 KOTOPBIX MMEET pacxoia paBHbli 60% oT obmiero pacxonaa



TOIUIMBA W HANpPaBIAETCSd Ha LEHTPaJIbHBI OCEBOM BBOJ B YCTPOWCTBO
JUHAMUYECKOM TOMOI€HHM3alMy TOIUIMBA, a BTOPOM MOTOK, paBHbId 40% OT
o0miero pacxoja TOIUIMBA BBOJUTCS B HHTErpalbHBI BBOJ YCTPOMCTBA,
COCTOSIIINHI U3 YETHIPEX paauaIbHbIX KaHAJIOB.

TexHomorus roMOTreHU3alMU OJWHAKOBO 3(QexTuBHO paboTaeT Kak B
JNBUraTeiAX ¢ CTaHAAPTHOW KOMIUJIEKTALUEH, TaK U B JBUIaTelIAX ¢ CUCTEMAMU

PECUUPKYIIAINH BbIXJIOIIHBIX I'a30B.

IIpumeneHnne npouecca TMHAMUYECKO TOMOTreHU3AIUU B
ABUraTeJisiX BHYyTPEHHEr0 CrOPaHMsl, HCIOJIb3YIOINX B Ka4yecTBe

TOIIMBA CMeCh 3TaHO0JIa U OeH3UHAa
9TaHOH, HaKC BBICOKOI'O KauCCTBa COICPKUT HCKOTOPOC KOJIHMYCCTBO

BOJIBI,

o cMmemmBanus (HampuMep) ¢ O6H3MHOM 3TaHOJI JIOCTATOYHO YCTOMYHBOE
BEILIECTBO U B HEM pa3JieJIeHUE BOJIbI U CIIUPTA HE MMPOUCXOJIUT.

Cmech 3TaHosIa ¢ OEH3MHOM HE SIBJISIETCS TTOJIHOCTBIO YCTOMYMBOM U MpU
OTIPEICNIEHHBIX 00CTOATENBCTBAX (HAIIPUMED, ITPH MOHMKEHHBIX TeMIIepaTypax)
BOJIa OTJICIAETCS OT CMECH OCH3HMHA C STaHOJIOM.

B caydae, ecium B cuCTeMy JABUTATeNsl BBEJICHO YCTPOMCTBO A
JUHAMHYECKOM TOMOTECHM3alluM, BOJAA TPHU ONPEIENEHHBIX OOCTOATEIbCTBAX,
OT/ICJIUBIIASICA B TOIJIMBHOM Oake JBUTATENsl OT OCHOBHOM YTJIEBOJOPOJAHOM
dpakiyMyu TOIUIMBHOW CMECH B YCTPOWCTBE IMHAMHYECKH CMEIIUBACTCS C
YTJIEBOJIOPOAHBIMU (PPaAKIMSIMU C TIPEBPAIIEHUEM MOJYYEHHON CMECH B MUKPO
WJIM HAHO AMYJIbCHIO.

Cropanue »SMyJIbCHM TPOUCXOIUT, Kak TMPaBWIO, B CTaOUILHOM
TEPMOJUHAMHUYECKOM pexuMe, 0€3 JEeTOHAIIMU U C TIOHUKEHHBIM COJIepKaHUEM

CaXX1 M OKHCJIOB a30Ta B BBIXJIOIIHBIX I'a3ax.



IIpumeHeHue npouecca TMHAMHUYECKOM TOMOTCHU3AIMH B
ABUTaTEJIAX BHYTPEHHEI0 CTOPAHMA, UCIOJIb3YIUX B KaUyecTBe

TOIVIMBA CMeCh METAHO0JIa M 0eH3MHAa
MertaHoi, gaxe OOBIKHOBEHHOI'O KadyecTBa, MPAKTUYECKH HE COACPIKUT

BOY.

Jlo cmemmBaHus (Hampumep) C OCH3MHOM METaHOJN JOCTaTOYHO
YCTOMYMBOE BEUIECTBO U MOCJIE CMEIIMBAHUS C MPAKTUYECKH HE OTIEISAETCS OT
OeH3MHa.

Cmech MeTaHOJa ¢ OEH3MHOM HE SBJISIETCS IOJTHOCTBHIO YCTOMYMBOM U IPU
oTpeieNIEHHBIX 00CTOATENBCTBAX (HAPUMED, ITPH MOHMKEHHBIX TEMIIEpaTypax)
CKJIOHHA K 00pa30BaHUIO CTYCTKOB.

CropaHve roMOreHu3MpPOBAaHHOTO TOIUIMBA MPOUCXOIUT, KaK MPABUIIO, B
CTaOUJILHOM TEPMOJMHAMUYECKOM pEeXHUME, 0€3 JIETOHALMUA U C MOHUKEHHBIM

COACPIKAaHNEM CaKM U OKHUCJIOB a30Ta B BBIXJIOIIHBIX I'a3aX.

IIpumeHenue mpouecca TMHAMUYECKON rOMOTCHU3AIMH B
ABUIraTeJIAX BHYTPEHHEI0 CrOPaHMs, UCIOJb3YIIMX B Ka4YeCTBe
TOIJIMBA cMeCh O€H3HMHA U OMOJJOTHYeCKHX -TONJIMBHBIX
KOMIIO3UIIUH

Tak Kak B yKa3aHHBIX TEPMOAMHAMUYECKUX CUCTEMAX B KAYECTBE TOILINBA
UCIIONIB3YETCSI CMECh, COJEprKalas Hapsay ¢ OeH3MHOM Ooiiee TsKENOE
OMOJIOrMYECKOe - TOIIUBO U PA3IMYHbIE BUJbI BA3ZKUX FOPIOYMX OMOJIOTHYECKUX
-MaTepuajgoB, TO B TAKUX BHUAAX KOMIIO3MLMOHHOTO TOIUIMBAa OOpa3oBaHUE
CT'YCTKOB HJIET O0JIe€ MHTEHCUBHO.

B ciydae, ecinu B TEpMOJMHAMUYECKYIO CUCTEMY BBEIEHO YCTPOMCTBO IS
JTUHAMUYECKON TOMOT€HU3alMU, CTYCTKH MPU ONPENeEHHBIX 00CTOATENbCTRAX,
chopMUpOBaBIIMECSs B TOIUIMBHBIX 0OakaX M COCTOAIIME U3 OCHOBHOM
YTIIEBOJOPOAHON (paKkiMK TOTUTMBHOM CMECH, B YCTPONCTBE JIHHAMHYECKHU
CMEUIMBAETCA C OCTAIBHBIMH YIJIEBOJOPOAHBIMU (DPPAKLMSIMU C IPEBPAIICHUEM

CI'YCTKOB CMCCH B OJJHOPOJHYIO CUCTCMY U3 MUKPO WUJIM HAHO YaCTHII.



CFOpaHI/IC TOMOI'CHHU3UPOBAHHOI'O TOIINIMBA ITPOUCXOOUT, KaK IIPaBHIIO, B
CTaOMJILHOM TCPMOANHAMHUYICCKOM PCIKUMCE, oe3 JACTOHAINMHU U C ITOHM>KCHHBIM

COACPIKAHUCM CaXU K OKHCJIOB a30Ta B BBIXJIOIIHBIX I'a3aX.

IIpuMeHeHue mpouecca JMHAMUYECKON rOMOTeHU3aAl U NIPHU
nojave TOILIMBA HA rOpeJIKA 00iJIepoB, TYPOUH M IPYTrUx

TEPMOAMHAMUYECKHUX YCTPOICTB
Tak kak B YKa3aHHBIX TCPMOANHAMHUYCCKUX CUCTCMAX B KAUCCTBC TOIIJIMBA

UCIIOJIb3yeTCsl 0oJiee TAKENOE NU3EIbHOE TOIUIMBO U pa3IMYHbIE BUBI Ma3yTa,
TO B TAaKUX BUJAX TOIUIMBA 00pa30BaHUE CTYCTKOB U3 0oJiee TKEMBIX PpaKkiuil
C BBICOKOM BSI3KOCTBIO UAET 00JIee HHTEHCUBHO.

B ciydae, ecnu B cucTeMy 110/1a4y TOIUIMBA U BIIPBICKA B KAMEPY CrOpaHus
BBEJICHO YCTPOMCTBO Ui JUHAMUYECKOM TOMOTEHHU3AIMH, CrYCTKH IpHU
omnpenenéHHbIX 00CTOATENbCTBAX, CPOPMUPOBABIIMECS B TOIUIMBHBIX Oakax U
COCTOAIILIME W3 OCHOBHOW YIJIEBOJOPOAHOW (PpaKIuu TOIUIMBHOW CMECH, B
YCTPOMCTBE JTMHAMHUYECKH CMEIIMBAETCS C OCTAJIBbHBIMHU YTIJIEBOJAOPOIHBIMU
(pakUsIMH C IPEBPALIEHUEM CTYCTKOB CMECH B MUKPO MJIM HAaHO YaCTHIIBI.

CropaHve roMOreHU3UpPOBAHHOTO TOIIMBA MPOUCXOAUT, KaK MPaBUJIO, B
CTaOUJILHOM TEPMOJIMHAMUYECKOM peXHUMe, 0e3 eTOHAMU U C MOHUKEHHBIM
COJIepKaHUEM CaXM U OKHUCIIOB a30Ta B BBIXJIOMHBIX T'a3ax.

B oTaenbHBIX choydasx U NpU ONPENEIEHHBIX YCIOBUSX HMEET MECTO

CymICCTBCHHAA 9KOHOMM: TOILJIMBA.

IMoTennumasn IMPUMEHCHMUS MpoIeEcCCa JTAHAMUYECKOU
IFrOMOr¢Hu3an B CYAOBBIX JIBUTATC/ISAX U IU3C/IbHBIX

reHepaTopax
Tak xkak B YKa3aHHBIX TCPMOANHAMUYICCKUX CUCTCMAX B KA4YCCTBC TOIIJIMBA

HCIIOJIB3YCTCA 0osee TDKEIOE AU3CJIbHOC TOINIMBO M PA3JIMYHBIC BUAbLI Ma3yTa,

TO B TaAKUX BHAAX TOILJINBA 06p3.30BaHI/IC CTYCTKOB I/II[éT 0oJiee UHTEHCUBHO.



B cnywae, ecim B CHCTEMY CyAOBOrO JBHUraTelis WIH AU3EIBHOTO
TE€HEPATOpPA BBEJICHO YCTPOMCTBO JJISI JMHAMUYECKON TOMOT€HU3AIUU, CTYCTKU
IIPU OTNPEEIEHHBIX 00CTOATENHCTBAX, CHOPMHUPOBABIIIKUECS B TOIUTMBHBIX OaKax
U COCTOSIIIIME W3 OCHOBHOW YIJIEBOJOPOJIHOW (pakiMu TOIUIMBHOW CMECH, B
YCTPOMCTBE JMHAMHYECKH CMEIIMBAETCA C OCTaJIbHBIMU YIJIEBOJOPOJAHBIMU
bpakuusaMu ¢ MpeBpamieHueM CryCTKOB CMECH B MUKPO MJTM HAHO YACTHUIIHI.

Cropanue roMOreHM3MPOBAHHOIO TOIUIMBA MPOUCXOJUT, KaK MPaBUIIO, B
CTa0MJILHOM TEPMOJIMHAMUYECKOM PEKHUME, 0€3 JAETOHAIMU U C MOHUKEHHBIM

COACPKAaHUCM CaXU 1 OKHCJIOB a30Ta B BBIXJIOIIHBIX I'a3aX.

IHoTeHnuag NpuMeHeHUs MPOLECCa TMHAMNYECKO
rOMOreHU3alMU B IBUTAaTEeJIbHBIX YCTAHOBKAX JIETATEIbLHbBIX

anmnaparosn
B cBsA3uM ¢ MNOSABUBIIMMMCS B IMOCJICAHCC BpCM:A COO6HI€HI/IHMI/I (0]

OKCIICPUMCHTAJIbHOM TIPHUMCHCHUUN OMOTOIJINBA WM TOIUIMBHBIX CMECEH JIIs
I[BI/IFaTeJ'IGI\/'I JICTATCJIbHBIX alIlaparoB M, 3Hasd O TOM, 4YTO TOIIJIMBHBIC CMCCH,
COACpIKAIIHUeC OMOTOIJINBHBIE KOMIIOHCHTBI, UMCIOT CBOMCTBO K 06p330BaHI/HO
CI'YCTKOB, ATMHAMHUYCCKAsA TOMOI'CHU3alsA TAKOTI'O TOINIMBA IICPC BIIPBICKOM B
KaMCpy Cropanuda MOXKCT 3HAYUTCIBbHO IIOBBICUTD Haﬂé)KHOCTB TaKH1X
I[BI/IFaTeJ'IGI\/'I N MOXCET OTKPBITH IYTh K MIPUMCHCHHUIO TOIIJIMBHBIX KOMHOSI/IHI/Iﬁ B

ABUTATCIIAX JICTATCIIBHBIX aIlllapaTOB.

CPABHUTEJIbHBINA AHAJIU3 CYHIECTBYIOUUX U
MNPEJJIOKEHHBIX TEXHOJIOT'MA MPUTOTOBJIEHUSA U
MCIOJIb30BAHUSA DMY.JIbCUI

CpaBHEHME U3BECTHBIX TEXHOJOTUW TMOIYYECHHUS BOJHBIX — TOIJIMBHBIX
AMYJIbCUM ¢ TPUMEHEHUEM XUMHUUYECKHUX CTAOMIIN3aTOPOB U JPYTUX XUMUIECKUX
BCILIECTB, HE SIBJSIOMIMXCS YIJICBOAOPOIHBIM TOIUIMBOM C HM300pEeTEHHOM

TEXHOJIOTUEW OHJIAMH (POPMUPOBAHUS IMYIbCUU:



[IpeumyiecTBa M300peTEHHON TEXHOJIOTUM OHJIAWH TEpe] W3BECTHBIMU
TEXHOJIOTUSMU MOJYYEHHUS BOJHBIX — TOIUTUBHBIX SMYJIbCUNA:

- B OMYJIbCHUH, MIOJIYYCHHON METOJIOM JTUHAMUYECKOW OHJIAH aKTUBAIUU
UMEIOTCSI TOJIBKO JIBa KOMIIOHEHTA, BOJIa U KUJKOE TOIUIMBO, MIPUUYEM KauyeCTBO
BOJIbI MOJKET BapbUpPOBAThCA B CaMbIX IIUPOKHX TpeAenax OT MPOCTOM
BOJIOTIPOBOJIHOM BOJBI JIO JIe-MOHM30BAHHOW BOBI (C HCIIOJIb30BaHUEM IS
(bopMHUPOBAHUS SMYJIBCHH OJHOTO M TOTO K€ YCTPOUCTBA, 0€3 M3MEHEHU).

- NOpU TPOU3BOJACTBE OSMYJIbLCHUM METOAOM JIUHAMHUYECKOW OHJIaiH
TUAPOJMHAMUKHA, B TMPOLUECC BXOAUT KOMIUIEKCHBIII  HMHTETPATUBHBIM
JTWHAMAYECKHAN MPOLIECC OHJIANH TOMOTEHU3AIMU IMYJIbCAM, KOTOPBIA BKIIOYAET
MTHOBEHHYIO TPEXMEPHYIO TOMOTEHM3AIUI0 YPOBHS TYpPOYJIEHTHOCTH MOTOKA
AMYJIbCHUHU.

- IPOLIECC TUHAMUYECKON 00paOOTKH BEAETCS B 3aMKHYTOM F€pPMETUYHOM
o0bEéMe, U TONyYeHHass OMYJbCHUS COXpaHSIET CBOM CBOWCTBA [0
pasrepMeTH3alK 3TOro 00bEMA.

- OMYJbCHUS, MOJYy4YEHHAss METOJOM JIMHAMUYECKOW OHJIAWH CUCTEMBI,
UMEET OJHOPOJHYI0 TPEXMEPHYID MHUKPO —KalCYJIWPOBAHHYIO CTPYKTYpY,
KoTopas 00J1ajjaeT CiOCOOHOCTHIO K PEreHepaIiu Moclie JJIUTEIbHOTO XPaHECHUS
AMYJIbCUU B FTEPMETHYHBIX EMKOCTSIX.

- TpEXMEpHas CTPYKTypa KarcyJ B TaKOW SMYJIbCUH, TTPEJCTABIIIET COOOI,
KaK MUHUMYM JIByX-YPOBHEBYIO CUCTEMY, B KOTOPOH UMEETCS MUKPO WJIA HAHO
chepudeckoe SAPO KarCyibl U3 BOJABI, OKPYKEHHOE 000JIOYKON U3 TOTUTMBHOM
KUIKOCTH; Takas CTpyKTypa IO3BOJISIET MNP BIPBICKE U HCIAPEHUM Sapa
MOTY4IUTh d)PEKT TUCTIEPCHOCTH SKBUBAJICHTHBIM HAHO paclblly; B KoHeuHOM
pe3yabTaTe 3TO SIBJICHHUE MO3BOJIIET PE3KO CHU3UTH JIaBJIICHUE Ha BIPBICKE (Ha 35-
45 %) uto naér JOMOJHUTEIBHYIO SKOHOMHIO TOIJIMBA M TIOBBIIIACT

AOJITOBCYHOCTDb HHKCKTOPOB, ITPHU CHUKCHHUN UX CTOUMOCTH.



- IpPUMEHEHHE H300pPETEHHON SMYyJIbCHUM B TOIUIMBHOM IIPOLECCE
COBPEMEHHOI'0 IU3€EJIBHOTO ABUIaTENA II03BOJIAECT CHU3UTH KOHIICHTPALIUIO CAXKU
B BBIXJIOMHBIX ra3zax gsurareis Ha 92 %.

- IMpUMEHEHUE U300pPETEHHON HMYJIbCUU TO3BOJIIET CYIIECTBEHHO
MTOBBICUTh HHTEHCUBHOCTH OTOOpa TEIUIA MPU CTOPaHUM TOIUIMBA B LMJIMHAPAX
COBPEMEHHOI'0 IU3EIIbHOIO JIBUTATEII.

- TNpUMEHEHHE W300pPETEHHON SMYyJIbCHM B TOIUIMBHOM TIpOIECCe
COBPEMEHHOI'0 [H3EJIBbHOIO JBUraTesd IIO3BOJISIET PE3KO COKPATUTh BpeMs,
HEOOXOAMMOE JJIsl MOJIHOTO CrOpaHUsl TOIUIMBA B LWJIMHApAX JABUraTelst U
MO3BOJISIET pEeAIM30BaTh HAMOO0JIEe ONTUMAJIBLHBIN BApHAHT BPEMEHH BIPBICKA.

- KarcCyJIMpoBaHHas TPEXMEpPHas CTPYKTypa SMYJIbCUU O0ECIICUNBAET MIPU
BIIPBICKE B KaMepy CrOpaHMs IOJIYyYECHHE MUHHMMAJIbHBIX Pa3MEpPOB IUCIIEPCUU
YacTHUI] YTJIEBOAOPOJHOIO TOIUIMBA M ycHJIMBAaeT 3(P(HEKTUBHOCTH OTOOpa
OHEPI'UU UCIIAPEHUs] MUKPO-KAaIleJlb BOJBL.

- KarcyJIMpOBaHHAS TPEXMEPHAs CTPYKTYpa SMYJIbCUU 00ECIIEUUBAET MPU
BIIPBICKE B Kamepy CrOpaHus IOJIYyYEHHE OJHOPOJHOIO IO TEMIIEpaType H
IUIOTHOCTH (hakesa MiIaMeHH, YTO COKpAIaeT BpeMs HeOOXO0IMMOE JIIsl TIOJTHOTO
CrOpaHHMs U MOJIHOW PEANU3ALMH TEIA, COIEPHKALIErOCs B TOTUIMBE.

- KarcyJIMpoBaHHas TPEXMEpHasi CTPYKTypa dMYJIbCUU 00ECIICUnBAET MIPU
BIIPBICKE B KaMmepy CropaHusl IOJy4eHHUE CHUMMETPHUYHOTO M OJHOPOIHOTO
(akena mIaMeHu, KOTOPbIA UMEET ONTHUMAJIbHbBIE JIOKAJIbHBIE YCIOBUS TOPEHHUS,
IIPU KOTOPBIX PE3KO COKpAIIAETCs BpeMsl HE0OX0IMMOE J1JIsl yCKOPEHHOT0 0TO0pa
TeIa, 4YTO TMO3BOJSET BbIOpaTh HaubOojee ONTUMAJIbHBIE BPEMEHHBIE U
r€OMETPUYECKHUE YCIOBHSI BIIPBICKA.

- IPUMEHEHHME B KayeCTBE TOIUIMBA BOJHOW — TOIUIMBHOM 3MYJIbCUHU C
KallCyJIMPOBAHHON TPEXMEPHOU CTPYKTYpPOM MO3BOJISIET ONTUMHU3UPOBATH
YCJIOBUSL U COKPAaTUTh BPEMs BIIPBICKA, YTO PE3KO COKpallaeT BpeMs LHKIA
IIOJITHOTO CTrOpaHus U IIO3BOJISICT IOJYYHUTHh IIPU OJHOM U TOM JKE pacxone

TOTUIMBA 00Jiee BHICOKUM KPYTSAIIUI MOMEHT.



- KarcyJIMpoBaHHasl TpEXMEpPHas CTPYKTypa SMYJIbCUU 00eCIIeYuBaeT Mpu
BIPHICKE B KaMepy CropaHus MOJYy4eHHUE CHUMMETPUYHOTO M OJIHOPOJHOTO
¢akena miaMeHu, KOTOPbIA UMEET ONTUMAJIbHbBIC JIOKAJIbHBIE YCIOBUS TOPEHHUS,
KOTOpbIE 00€CIEeUnBAIOT PE3KOE CHUIKEHUE BBHIOPOCOB B arMocepy 4YacTHil
YEPHOTO yriaepoja.

CpaBHEHUE U3BECTHBIX TEXHOJIOTHI HEMOCPEICTBEHHOTO BIPHICKA BOBI B
KaMepy CropaHus TEPMOAMHAMHUYECKOTO YCTPOHCTBA C HM300pETEHHOM

TEXHOJIOTUEW OHJIANH (POPMUPOBAHUS IMYJIbCUHU:

[IpeumyiiecTBa HM300pETEHHOM TEXHOJIOTUM OHJIAWH 00pabOTKU
Mepe N3BECTHBIMU TEXHOJIOTHSMHU HETIOCPEICTBEHHOTO BITPHICKA BOBI B KAMEPY

CTOpaHHS;

[IpeumyiiectBa M300pETEHHOW TEXHOJOTUM OHJIAWH  TIEepen
U3BECTHBIMUA TE€XHOJIOTUAMH HEIOCPEICTBEHHOIO BIPBICKA BObI B MAaruCTpaJib
IIOJa4M BO3/lyXa B TEPMOAMHAMUYECKUH aIllapar;

— CpaBHEHHE M3BECTHBIX TEXHOJIOTMH HEMOCPEICTBEHHOI'O BIIPHICKA
BOJIBI B KaMepy CropaHusi TEPMOJMHAMUYECKOTO YCTPOWCTBA ¢ M300pETEHHON
TE€XHOJIOTMEN OHJIAH C BOJHOW CIIMPTOBOM CMECHIO, IOJYYEHHOM IPU OMOIIH
IIPEABAPUTEIBHOIO JUHAMMYECKOIO CMEIIMBAHUSA BOJBI C METAHOJIOM WIIH
ATaHOJIOM,;

- CpaBHEHHE M3BECTHBIX TEXHOJIOTMH HEMOCPEACTBEHHOI'O BIPBICKA
BOJIBI B KaMepy CropaHusi TEPMOJMHAMUYECKOTO YCTPOWCTBA ¢ M300pETEHHON
TEXHOJIOTMEN OHJIANH C JOTNOJHUTEIBHON adpalyen IMyJIbCUU MEPE]T BIIPBICKOM;

- CpaBHEHME M3BECTHBIX TEXHOJIOTM HENOCPEICTBEHHOI'O BIIPHICKA
BOJIBI B KaMepy CropaHusi TEPMOJMHAMUYECKOTO YCTPOWCTBA ¢ M300pETEHHON
TEXHOJIOTUEW TMpeABapUTEIbHON NUHAMHYECKOW (POPMUPOBAHUEM 3MYJIBCUU C
perexHepanyen SMyJIbCHH NEPET BIPBICKOM B KAMEDPY CTOPAHUS;

— CpaBHEHHE U3BECTHBIX TEXHOJIOTMH HENMOCPEACTBEHHOI'O BIIPHICKA

BOJbI B KaMepy CropaHusi TEpPMOAMHAMUYECKOTO YCTPOMCTBA ¢ M300PETEHHOMN



TEXHOJIOTHEH TIpeBApUTEIbHON JUHAMHYECKON 00paOOTKHU M TOMOTCHU3AIIUEH
Iepe BIPHICKOM B KaMEpPy CropaHus;

- TexHomorus JUHaAMH4YCCKOI'O, MI'HOBCHHOI'O, MYJIbTU-
KOMIIOHCHTHOI'O OAHOPOAHOI'0 CMCINUBAHNA, TOMOI'CHU3AIINN U AKTUBUPOBAHUA
KUIAKOCTEH, Ta30B M ad’po3ojied Ha Oa3ze TPEXMEPHOH, YIpaBIsIEeMON W
aJaITUPYIOLIEKCS B PEKUME PEATBHOTO BPEMEHH KABUTALIUY;

— Technology of dynamic, instantaneous, multi-component uniform
mixing, homogenizing and activation of liquids, gases and aerosols on the basis
of three-dimensional, managed and adaptive real-time cavitation;

- Kparkasa xapakrepucTrka BaApUaHTOB CUCTEM JUIsl JTMHAMUYECKOTO,
MI'HOBCHHOTO, MYJIbTU-KOMIIOHCHTHOI'O OAHOPOAHOI'O CMCIIMBAaHUA,
TOMOTE€HHM3allMM U aKTUBHPOBAHMS >KUJKOCTEH, Ta30B M a’po3oyiel Ha 0Oaze
TPEXMEPHOU, YIIPABISIEMOU U AIANITUPYIOLIEHCS B PEXKUME PEAJIbHOIO BPEMEHU
KaBUTalluU.

Texnomoruu MOI'YyT 6I>ITI> aJJalITUPOBAHBI C CYIICCTBYIOIITNM
000pyI0BaHUEM TIO JIBYM OCHOBHBIM BapUaHTAM:

- B BUJC CUCTEMbI A NPCABAPUTCIILHOIO CMCIIIMBAHUA C IMMOCICAYIOINUM
BOCCTAHOBJIECHHUEM CBOMCTB M KaueCTBa CMECH II0CJIE Pa3IN4YHbIX IICPHOJOB
XpaHEHUH,

- B BUAC CHCTCMbI OJIsI BCTpaMBAHUA B pr6OHpOBO)1 U CMCHINBAHUA
OHJIAH B 3TOM TpybOompoBose. B cBoro ouepeap, 3Ta cUCTEMa HMMEET JBa
UCIIOJIHEHUSI. C PEIUpPKYJAlMe BO3BpaTHOTO IMOTOKa cMmecu U 0e3
PEIUPKYISALUMN.

Cucrembl 111 COOPKH U MOHTaXa HE TPEOYIOT KaKUX — TO CIIELIMATIbHBIX U
OpUTHHAJIBHBIX KOMIIOHCHTOB, BCC ACTAJIM M 3JICMCHTBI CHUCTEM, KaK IIPaBHIIO
ABIIIOTCA CTaHAAPTHBIMHM M HC Tpe6YIOT INOATOHKM HJIN CHGHHaHBHOfI
MOAU(DUKAIUH.

Tak Kak caMO YCTPOWCTBO SIBJISIETCS CPABHUTEIILHO MaJIOTa0apUTHBIM, TO

U CHUCTEMbI ABJIAIOTCA HCKIIOYUTCIBHO MaJ'IOFa6apI/ITHBIMI/I, 4YTO IIO3BOJIACT



yI[06HO n IIpOCTO aAgalTUpoBaThb HUX C 0a30BBIM TEXHOJOTMYECKUM
000py10BaHUEM.

Brief description of the options for dynamic systems, instant,
multicomponent homogeneous mixing, homogenizing and activation of liquids,
gases and aerosols on the basis of three-dimensional, managed and adaptive real-
time cavitation

Technology can be adapted to existing equipment in two main variants:

- A system for pre-blending with subsequent reduction of quality and
properties of the mixture after different storage periods

- A system for insertion into the pipeline and mixing on-line in this
pipeline; In turn, this system has two versions - recirculating mixture recycle
stream and recycling without

for assembly and mounting systems do not require any - that special and
original components, all the parts and elements of the systems usually are
standard and not a pipe fitting or special modification

As the device itself is a relatively small-sized, and it is extremely small-
sized system that allows convenient and easy to adapt them to the basic process
equipment

Kpartkas xapakrepucrtuka TexXHOJIOTMHM IUHAMUYECKOIO0, MTHOBEHHOTO,
MYJIbTUKOMIIOHCHTHOI'O OIHOPOJHOTO CMCIIMBAaHUA, TOMOI'€HU3allnun )41
AKTUBHUPOBAHHA )KPI)IKOCTCIZ, ra3oB U aaposoﬂeﬁ B Pa3JIM4YHBIX KOM6I/IHaHI/I${X n
MIPOTIOPITUSX, HA 0a3e TPEXMEPHOH, YIIPABISIEMON U aTaITUPYIOIICICS B PEKIME
peaJbHOTO BPEMEHU KaBUTAIUH.

YHUKaIbHBIE CBOMCTBA M BO3MOYKHOCTHM YKA3aHHOM TEXHOJOTMU IO
COCTOAHHUIO HA CECTOAHSA HE UMCIOT aHAJIOI'OB B MHpOBOﬁ IIPAKTHKC.

K Takoro poaa CBOMCTBAM U OCOOEHHOCTSAM MOKHO OTHECTHU ClIeayromume:

- UCKIIIOUUTEIILHO Majible TabapuThl U BEC YCTPOWCTBA JJIA pealld3aIiuu

TEXHOJIOI'MH, 110 OTHOLICHUIO K €TI0 IMPOU3BOJAUTCIBHOCTH,



- OTCYTCTBHE HEOOXOAMMOCTH B JOMOJHUTENbHBIX 3aTpaTax dHEPruu Ha
IpOoLIECC;

- BO3MO’KHOCTh BEJICHHMSI U 3aBEpIIEHHUs Tpollecca B TEUCHUU OTpE3Ka
BPEMEHU MEHBIIIE OJIHON CEKYH/IbI;

- BO3MOKHOCTb CMEIIMBAHUS KUAKOCTEU C KUJKOCTSIMHU, KUIKOCTEH C
KUIAKOCTSIMHU U Ta3aMH;

- BO3MOXKHOCTh (JOPMHUPOBAHUS B TIOTOKE CKHUMAEMBIX KHUAKOCTEH W
cMecel U3 )KUIKOCTEH,

- BO3MOKHOCTh BECTU TOMOTEHH3AIIUIO B ITOTOKE CMECEH U3 HECKOJIBKHUX
JKUIKOCTEM,

- BO3MOXHOCTb  OJHOBPEMEHHO  OJHOPOJHO  CMEIIMBaTh W
TOMOT€HH3UPOBATH JI0 8 Pa3IMYHbBIX KUIAKOCTEH;

- BO3MOXHOCTb PET€HEpUPOBATH CMECH U DMYJbCHH IO HCTCUCHUU
HECKOJIBKHUX MECAILIEB OT MOMEHTA ITPUTOTOBIICHUS;

- BO3MOKHOCTb BECTH PaCTBOPEHUE T'a30B B KHUJKOCTIX HA JIETY, TO €CTh B
MOTOKE >KHIKOCTEH, B TOM YHCIJIE PACTBOPEHUE TOPIOYMX Ta30B B KUJIKOM
TOIUIMBE U KUCJIOpPOAa B BOJIE;

- CMEIIMBaHUE B YCTPOUCTBE UAET ¢ POpMHUPOBAHUEM MHOTOYPOBHEBBIX
MUKPOKAIICYJI, B KOTOPBIX AJIPOM KallCyJbl ABJISIETCA MEHEE BSI3Kas KUIKOCTb
CMECH WJIU SMYJbCHUM, HAlPUMEpP, METAHOJ WM BOJA, a 000J0YKa KaIlCyJIbl
dbopmupyertcs u3, HampuMep, TU3eILHOTO TOIINBA;

- IPUMEHEHHE KalCyJIUPOBAHHON TOIUIMBHOM CMECU B KaMepaxX CrOpaHus
TEPMOJUHAMHUYECKUX YCTPOUCTB, MO3BOJISECT PE3KO YBEIUYUTh BBIXOJ YHEPTUU
WCTIApEHUsI ¥ CHU3UTH TPeOyeMbIli YPOBEHBb BBICOKOTO JABJICHMSI Ha BIIPBICKE,
Harpumep B qusenbHoM aBurarene ¢ 1600 6ap 1o 930 6ap v mpu STOM MOTYIUTh
CYIIECTBEHHOE CHHXKEHHE pacxoja TOIUIMBA U KOHIEHTPALUM 3arpsi3HECHUN B

BBIXJIOIIHBIX I'a3ax;



- Ype3BbIYAfHO KOPOTKHUH IMKJ MPUTOTOBICHUS CMECH WM AMYJIbCHUH,
MO3BOJISIET AJaNTUPOBATh TEXHOJIOTHIO C JIIOOBIM 00OpymoBaHHeM 0e€3 ero

MOAU(DUKALINH.

Pucynok 7. Macmradublii pakTop B Au3aiiHe ycTpoiicTBa

Pucynoxk 8. MoaeJsib ycTpoiicTBa B ce4eHHH



PucyHnok 9. Macmraduslii pakTop ycrpoiicTBa



Pucynok 10. YBesmueHue Nnpon3BOAUTEILHOCTH YCTPOIiCTBA



Pucynok 11. Macmrabublii ¢gakTop ycTrpoiicTBa



Pucynok 12. Macmra6ublii ¢pakTop ycrpoiictBa



Pucynok 13. YnpoméHnHnblii BaApuaHT ycTpoiicTBa



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.

Hpuaoxenue 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



