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Pucynok 1. OceBoe ceueHue 30Hbl YCTPOUCTBA Ul CMELIMBAHUSL, TOMOI'€HU3aUU
Y aKTUBMPOBAHMS JKUIKUX CMECEH, JKHUAKOCTEI U CXKATHIX Ia30B

Ha pucyHke IOKa3aHO OCEBOE CEUCHHE YCTPOWCTBA [UIS CMEIIMBAHMS,
TOMOTEHM3AINN W aKTHBUPOBAHHSA KHJIKIX CMecel, KHUAKOCTEH 1 CHKaThIX ra3oB,
C)KaTBIX I'a30B, PACTBOPEHHBIX B JKUIKOCTSIX.

B CeYCHHHU MOKa3aHbl JBa peduexropa, COCTaBJISIOLIHE
THAPOIWHAMUYCCKUN HWHTepeHc yCTpoiicTBA B COYETAaHHMH C  CEKIHEH
THAPOIMHAMUYECKON TpaHC(OpMalUK ITOTOKA JKMAKOTO KOMIIOHEHTA CMECH H C
ceKuuel a’poAMHaMH4YEeCKOH (110 mepBoi Bepcuu) TpaHC(HOPMAIMU HIH BTOPOH
THAPOIMHAMUYECKON TpaHC()OPMAIMU MOTOKA JKHJIKOIO KOMIIOHEHTa cMecH (110
BTOPO BEpCHUN).



[ndpamu Ha pucyHke 0003HAUCHEI:

7- KOHMYECKMH KaHaJl C  pAacCTOSHUEM  MEXIy  KOHHUYECKUMHU
¢dopMupyromuMu 1oBepxXHOCTAMH B 100 MHKpOH, KOTODBIH SIBIACTCA YacThIO
CHUCTEMBl TOMOTEHH3HPYIOLIeH MOTOKM KOMIIOHEHTOB CMECH 10 YPOBHIO
TypOYJIEHTHOCTH, COCTOAMICH M3 JIBYX KOAKCHAJIBHBIX KOHHYECKHX KOJBIEBBIX
KaHaJIOB YCTPOUCTBA Il CMELIMBAHUS, TOMOT'€HU3AIMN 1 aKTUBUPOBAHUS KHUJIKUX
cMecei, JKUIKOCTEH U CKaThIX Ta30B, HECKOJIBKUX CIKATHIX Ta30B

8- KOHMYECKHMH KaHal €  PACCTOSHUEM  MEXIY  KOHMYECKHMU
(hOpMHPYIOIIMMHU TIOBEPXHOCTAMH B 25 MUKPOH, KOTOPBIH TakxKe SIBISICTCS YaCThIO
CHUCTEMBl TOMOIEHHM3MPYIOLIEH IOTOKM KOMIIOHEHTOB CMECH [0 YPOBHIO
TypOyJIE€HTHOCTH, COCTOSILIEH M3 JABYX KOAKCHAJIbHBIX KOHMYECKHX KOJBIEBBIX
KaHaJIOB YCTPOUCTBA Il CMELIMBAHYsI, TOMOI'€HU3AlMU U aKTUBUPOBAHUS KUJIKUX
cMecel, JKUIKOCTEH U CKaThIX I'a30B, HECKOJIBKUX CKAThIX Ta30B

9- mepBblf TO XOAy JBMKEHHA KOMIIOHEHTOB CMECH KOHMYECKUH
pediexTop, ABIAIOMUICA 9aCThIO THAPOIHHAMHYECKOro HHTepdelica; Y Ka3aHHBII
pedraexkTop B YCTpOWCTBE  BBINONHAET  (GYHKIUMH  Npeodpa3oBaTens
IUIHHAPHYECKOTO ITOTOKA KOMIIOHEHTA ' CMECH B KOJBIEBOH IMOTOK ¢ Ooree
OJIHOPOJIHBIM TYpOYJICHTHBIM (pOHOM

10 — BTOpOH 1O XOIy JBMKEHHUS KOMIIOHEHTOB CMECH KOHMYECKUM
pedraekTop, B 3aBUCHMOCTH -OT XapaKTepa KOMIIOHCHTOB CMECH SIBIISIOIIMHCS
YacThl0 WM THIPOAWHAMUYECKOTO WM a’pOJMHAMHUYECKOro HHTepdeiica;
BepmuHa ~ KOHHYECKO MOBEPXHOCTH  peduieKTopa  HampaBlicHA B
MIPOTUBOTOJIOKHYIO CTOPOHY OT BEPILUHBI peduiekTopa 9

11 — cucrema JMHEHHBIX, NPEUMYIIECTBEHHO KalWLIIPHBIX KaHAJIOB,
PaBHOMEPHO paclpejessiiomas KoJIbLEBOH IOTOK KOMIIOHEHTOB CMECH IO
KOJIBLIEBOMY  CEYEHUI0O U OJHOBPEMEHHO  YBEIMYMBAWOLIAsg  YPOBEHb
TypOyJIEHTHOCTH U JMHEHHYIO CKOPOCTb JIBU)KEHUS IIOTOKA KOMIIOHEHTOB CMECH;
VkazaHHasg cHUCTeMa OTHOCHUTCSI K HHTETPajJbHOMY THIPOIUHAMUYECKOMY
nHTepdeiicy yCTpOWCTBAa A CMENIMBAHMSA, TOMOTCHU3AIUH W aKTHBHUPOBAHHS
JKUJIKAX CMeCeH, JKUAKOCTEH U CKAaThIX a30B, HECKOJIBKUX CHKAaTBIX T'a30B

12 - cucrema NMHEHHBIX, NPEUMYIIECTBEHHO KaIWULIPHBIX KaHAJIOB,
PaBHOMEPHO paclpelessiiomas KoJIbLEBOH IOTOK KOMIIOHEHTOB CMECH IO
KOJNBLEBOMY  CEYEHHI0O M  OZHOBPEMEHHO  YBEIMYMBAIOUIas  ypPOBEHb



TypOyJIE€HTHOCTH U JMHEHHYIO CKOPOCTb JBMKEHUS IIOTOKa KOMIIOHEHTOB CMECH;
VkazaHHag  cucreMa ~ OTHOCUTCS K  BTOPOM  4YaCTM  MHTErpajbHOrO
THIPOJMHAMUYECKOTO WM a’pOJMHAMHUYECKOTO HHTepdelca yCTpoiicTBa I
CMEIIMBAHUA, TOMOICHU3aMM U aKTUBUPOBAHUS KMIKUX CMECEH, )KUIKOCTEH U
CKaThIX I'a30B, HECKOJIbKUX CXKaThIX [A30B

13 - OpPUEHTHUPYIOIINHI, LIEHTPUPYIOLIUH, (bukcupyrommi u
KOHTPOJHMPYIOUIMH JUCTAaHIMIO MTH(T HHTErpanbHOro HHTepdeiica ycTpoicTBa
JUIs CMELIMBaHKA, TOMOICHU3aUUHM U aKTHBUPOBAHUS JKUAKUX CMECEH, KHKOCTEH
U CKATbIX I'a30B, HECKOJIBKHUX CKAaThIX Ta30B

14 -  OpHEHTHUPYIOLIMIA, LEHTPUPYIOIUH, bukcnpyrommit u
KOHTPOJIMPYIOIINH JUCTaHINIO (laHel] MHTerpaibHOro uHTepdeiica ycrpolcTBa
JUI CMEIIMBaHUA, FTOMOI€HN3alUM U aKTUBUPOBAHUS JKUAKUX CMECEH, HKUIKOCTEH
U CKaThIX T'a30B, HECKOIBKHMX CXKATBIX ra30B, IPU IOMOILU KOTOPOrO M3MEHSETCS
paccTosHUE MEXIy KOHMYECKMMHU IIOBEPXHOCTAMHU KOJBLEBOIO KOHUYECKOI'O
KaHana 8

15 — oOpaTHBI DJIEMEHT HWHTErPATBLHOIO adPOJWHAMUYECKOTO MU
THIPOIMHAMIUYECKOTO HHTep(eiica ycTpOHCTBA sl CMEIIMBAHNS, TOMOTCHU3AIIUH
U aKTMBMPOBAaHMS JKUAKHMX CMECEH, JKHIKOCTEH M CXKAThIX I'a30B, HECKOJBKUX
CKaThIX I'a30B

16 — rugpoaMHAMMYECKas CeKIMsA YCTpOWCTBa JUIi  CMENIMBaHUS,
TOMOTIEHU3alUH U aKTUBUPOBAHMS JKUAKMX CMECEH, KMIKOCTEH U CKATBhIX Ta30B,
HECKOJIbKHMX CKaTbIX ra30B

17 — nmnpsMolf 2J€MEHT HMHTErpaJbHOrO a’pOAMHAMHYECKOTO  HIIH
THIPOIMHAMIUYECKOT0 HHTepdeiica ycTpoicTBa AT CMEIIMBAaHUS, TOMOTCHU3AIINH
1 aKTMBMPOBAaHMsA JKUAKHMX CMECEH, KMIKOCTEH M CXKAThIX Ia30B, HECKOJIBKUX
CKaThIX I'a30B

18 — MynbTH(YHKIIHOHATEHAS THAPOANHAMIYCCKAS MITH ad3pOAHMHAMIYECKast
CEeKLMs YCTPOMCTBA I CMEIIMBAaHUsA, TOMOITCHU3aLUU U AKTUBUPOBAHUSA KUIKUX
cMecel, JKUIKOCTEH U CoKaThIX I'a30B, HECKOJIBKUX CKAThIX Ta30B

19 — BXomHOW KaHal YCTpOWCTBAa I CMEUIMBAHUS, TOMOTEHHU3ALUH H
AaKTUBUPOBAaHUS JKUIKUX CMeCed, *XMIKOCTEHl U CKaTbIX Ia30B, HECKOJIBKHX
CKaThIX I'a30B



Pucynok 2. Ceuenue 30H<§1 YCTPOMCTBA JUIsi CMEIIMBAHUSA, TOMOT€HU3AIUH U
AKTHBUPOBAHUS )KUAKAX CMECEH, JKHUIKOCTEH U CIKATHIX Ta30B

Ha pucynke 2 moOKka3aHO OCEBO€ CEUCHHE 30HBI YyCTpoOicTBa IS
CMEIIMBAHHUS, TOMOTCHU3AINN U aKTHBHPOBAHUS KHUIKHX CMECeH, KHIKOCTeH |
C)KaTBIX T'a30B, HECKOJIBKHUX CXKATBIX Ta30B, B KOTOPOW MPOMCXOAMUT MEPBBIH dTaIl
CMEIIMBAHUS ¥ TOMOT€HU3AIMH CMECH 110 YPOBHIO TypOYJICHTHOCTH.

CMmenivBaHWe W TOMOTCHH3aLUs CMECH II0 YPOBHIO TYpOYJICHTHOCTH
MIPOU3BOJUTCS B PAa3BUTOM THIPOIUHAMUYECKOM PEXKHUME, B CKOPOCTHOM ITOTOKE
JIBIDKYIIMXCS KOMIIOHCHTOB CMECH, B TIOCTOSIHHOM 00BEME KOJIBLICBOIT MOJIOCTH B
KOTOPBIil TIOCTOSIHHO, C IOCTOSIHHOI CKOPOCTBIO M IPH ITOCTOSHHOM [aBJICHUH
BBOJATCS  KOMIIOHEHTHI ~CMECH B  BHJAE  KOAKCHANBHBIX  CKOPOCTHBIX
KOJIbIICOOpa3HBIX IOTOKOB, TOJIIMHA KOTOPBIX B MECTC BBOJAa B YKa3aHHYIO
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KOJIBLIEBYIO 10JIOCTh cocTaBisieT 100 MUKPOH /1Sl BHELIHErO OTOKA U 25 MUKPOH
JUISL BHYTPEHHETO TOTOKA.

Hudpamu Ha pucyHKe 2 0003HAYCHEI:

1 — motok Ga3oBoro kommoHeHTa cmecu (60% oT ero oObEMa MM Beca);
HampaBieHne OBIKEHHS TIOTOKa COBIQHAaeT C HANpaBICHHEM OT BXOAa B
YCTPONCTBO Il CMEIIUBAHUS, TOMOT€HU3AI[MN 1 aKTHBUPOBAHUS JKUJIKUX CMeceH,
KHUJKOCTEH U CKATBIX Ta30B, HECKOIBKHUX CXKATBIX Ta30B 0 BBIXO/A U3 YKa3aHHOTO
yCTpOKCTBa

2 — moTok 0a30BOro KOMIIOHEHTa cMecH (B cllydae €CJIM CMEIIMBACTCS
KHUIKOCTB C XHIKOCTBIO) B KoimdyecTBe 40% oT ero o0béMa mim Beca; B ciydae
€CIIM CMEIINBAIOTCS XKUAKOCTh U Ta3, TO ITO NMOTOK raza B koauuectse 100% ot ero
o0béMa mmm  Beca; [loTok mMeeT  HampaBleHHE  JIBIDKCHHS — IPSIMO
MIPOTUBOIMOJIOKHOE IIOTOKY 0a30BOr0 KOMIOHEHTa |

3 — IIOTOK BTOPOTO JKUIKOTO KOMIOHEHTA CMECH (JUIS CITy9aeB CMEIIHBAHUS
HECKOJIBKHX JKHIKIX KOMITOHCHTOB

4 — TpaexTopHs ABWXKEHHA MOTOKa 1~ mocie BBIXOJAa M3 KOHHYECKOTO
KOJIBIIEBOTO KaHana 7 M B MecTe (pOPMHUPOBAHHA YCIOBHH I BOSHHKHOBEHHS
s3¢pdexra Bernoulli, BO3HMKHOBEHHS JIOKAJILHOTO KOJIBLIEBOTO PAa3pekKCHHUS,
Beaencteue dpdekra Bernoulli, w ¢opmupoBaHHS TMOJ BIUSHHEM KaBHTAIMH
MHUKPOCKOITUYECKUX Pa3pblBOB. B MoToke; Tonmmua mnoToka coctasiser 100
MHKPOH

5 — TpaekTopus JABI)KEHHS IIOTOKAa 2 TIOCIE IIOJHOTO pPa3BopoTa H
U3MEHEHUs HalpaBIeHUs JBIXKEHUS U MOCIIE BBIXOAA U3 KOHUUECKOTO KOJIBIIEBOTO
KaHalla 8 W B MecTe (OPMHPOBAHMS YCIOBHH JUIS BO3HHKHOBEHHS 3((exTa
Bernoulli, BO3HMKHOBEHHs JOKaJIbHOTO KOJIBLIEBOTO PA3PEKCHUs, BCIIC/ICTBHE
sa¢dexra Bernoulli, 1 dpopMupoBaHus KaBHUTaIWM ¥ BO3ZHHUKIINX BCICACTBHE €&
pa3pBIBOB B MOTOKE; TOJNIIMHA MOTOKA COCTAaBIsAET 25 MUKPOH, 9TO 0OecIednBacT
yYBEJIMYCHHE JIMHEHHOM CKOPOCTH [BMXKEHMsI I10 CPAaBHEHHUIO C JIMHEHHOU
CKOPOCTBIO IBIDKEHHS TOTOKa | B TmpuHOMM3UTENsHO 4 pasa W BCE 3TO B
COBOKYITHOCTH MO3BOJISIET YBENUYUTh YPOBEHb TYPOYJIEHTHOCTH B IIEHTPAIbHOI
30HE IOTOKOB M MO3BONSET TOMOTCHH3HPOBATH MOTOK CMECH II0 YPOBHIO
TypOyIEeHTHOCTH



6 — MeCTO B KOTOPOM IMOTOK 2 OCYIIECTBISICT MOJHBIN Pa3BOPOT M U3MCHSET
HanpaBJIeHUEe JBIDKCHUS Ha MPOTHBONONOXHOE; brmaromapsa stomy dopmupyercs
KOaKCHaJIbHAsl CHCTEMa IIOTOKOB, KKIBIH M3 KOTOPHIX (OPMHPYET JTOKAIBHBIH
a¢pdext Bernoulli, HO ¢ pasHBIMH TIIyOMHAMH pPa3peXeHUs] U C Pa3THYHBIMH
pa3MepamMH KaBHUTAIlMH W ITOCIEYIONINX Pa3pbIBOB; BeiencTue Gonee BBICOKOIT
CKOPOCTH JIBI)KEHMS TIOTOKa B IIEHTPAJIbHOH 30HE KONBIEBOW IOJIOCTU
YCTPOHCTBA, YPOBEHb Pa3peKEHUsI BO3PACTaeT OT Mepudeprn KOIbLEBOH 30HBI K
LEHTPY U pa3Mepbl KaBUTAL[MM M BOZHUKIIMX Pa3pbIBOB TAKXKe YBEIMUMBAIOTCS OT
nepudepun K LEHTPY, YTO MU cO3JaéT HamOonee ONTHMAabHBIE YCIOBHUS IS
00BEMHON TOMOTCHU3ANH YPOBHS TYPOYJICHTHOCTH ITOTOKA CMECH

7 — KOHMYECKMH KaHal C pacCTOSHUEM MEXAy KOHMYECKUMHU
¢dopMupyromumu moBepxXHOCTAMH B 100 MHKpPOH, KOTODBIH SIBIACTCS YacThIO
CHCTEMBl TOMOTEHHM3MPYIOIIEH TOTOKH KOMIIOHEHTOB CMECH TII0 YpPOBHIO
TypOYIEHTHOCTH, COCTOAMICH M3 ABYX KOAKCHAJIBHBIX KOHHYECKUX KOJIBIEBBIX
KaHaJIOB YCTPOICTBA ISl CMEITMBAHMS, TOMOTCHU3AIINN M aKTUBHPOBAHMS KUIKAX
cMecel, dKUAKOCTEN U CHKATBIX ra30B, HECKOJIBKNX CKATHIX Ta30B

8 — KOHMYeCKMH KaHAal C _ pPAacCTOSHUEM MEXIy KOHHYECKHIMH
(OpMUPYIOIIUMU TOBEPXHOCTAMH B 25 MUKPOH, KOTOPBIH TakKe ABISIETCA 9acThIO
CHCTEMBl TOMOTCHH3HPYIOIIEH . TOTOKH KOMIIOHCHTOB CMECH TII0 YPOBHIO
TypOYIEHTHOCTH, COCTOAMIEH M3 JBYX KOAKCHAIbHBIX KOHMYECKHX KOJbLEBBIX
KaHAaJIOB YCTPOIiCTBa IJIsl CMELIMBAHUS, TOMOTCHU3AIMU U aKTUBHPOBAHUS KUAKUX
CMeceH, JKUJIKOCTEH U CKaThIX Ta30B, HECKOJIBKAX CHKATHIX I'a30B.
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Pucynok 3. 3ona wuHTerpajibHOro wuHTepdeiica ycTpoicTBa s
CMEIMBAHUS, TOMOTCHN3AIUH U aKTUBUPOBAHUS JKUJIKHUX CMECEH, JKUIKOCTeH U
CKaTBIX I'a30B

Ha pucynke 3 mokasaHa 30Ha MHTCTPAIFHOTO MHTepdelica ycTpoicTBa JUIs
CMEIIMBAHUS, TOMOI€HU3allM1 U aKTUBUPOBAHUS KMIKUX CMECEH, *KUIKOCTEH u
CKaThIX ['a30B, UM HECKOIBKUX CXKATBIX Ta30B.

VYka3aHHas 30Ha [TOKa3aHa B OCEBOM CEUECHHU

udpamu Ha pucyHKe 3 0003HAUYCHBI:

9 — mepBBIl MO XOAy [JBMXKEHUS KOMIIOHEHTOB CMECH KOHUYECKHIH
pedaexTop, ABISIONIMIACS YacThI0 THAPOJHHAMUIESCKOr0 HHTepdeiica; Yka3aHHBIH
pediiekTop B YCTpPOWCTBE  BBINONHACT  (QyHKUMM  IpeoOpasoBatelis
MUIHHAPHYECKOTO MOTOKA KOMIIOHEHTa CMECH B KOJBIEBOM IMOTOK ¢ Oonee
OJTHOPOIHBEIM TypOyJICHTHEIM (hOHOM

10 — BTOpoil MO XOAy JMABM)KEHHMS KOMIIOHEHTOB CMECH KOHMYECKHUii
pediexkTop, B 3aBUCHMOCTH OT XapakTepa KOMIIOHEHTOB CMECH SIBIISIOIIMHCS
YacThI0 WIIM THAPOJMHAMHYECKOTO WM a3pOAMHAMUYECKOro HHTepdelica;
Bepuna KOHMYECKOU MTOBEPXHOCTH pedexTopa HaIpaBJIeHa B
TIPOTHBOIIOJIOKHYIO CTOPOHY OT BEPIIMHBI IIEpBOTO pediiekTopa 9

15 — oOpaTHBI DJIEMEHT HWHTErPaJbHOIO a’POJUHAMUYECKOTO MU
THIPOIMHAMIYECKOTO HHTep(eiica yCTpoHCTBa ISl CMEIIIMBAHNS, TOMOTCHU3AINI
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U aKTHUBUPOBAHMS KUAKMX CMecell, MHIKOCTEH M CXKaTbIX Ia30B, HECKOJBKUX
CKaThIX I'a30B

17 — n§OpsMoll 3J€MEHT HMHTErpajgbHOro  a’dpoAMHAMMYECKOIO  WIU
THAPOJMHAMUYECKOTO HHTep(eiica yCTpoHCTBa A CMEIIMBAaHUSA, TOMOTCHU3ALUH
U aKTUBUPOBAaHMS JKUAKHX CMecel, KHIKOCTEH M CXKaTbIX Ia30B, HECKOJIbKUX
CKaThIX I'a30B

18 — MynbTH(YHKIIMOHATBHASA THAPOANHAMUYECKAS MM a3POAUHAMUYECKAs
CEeKLMs YyCTPOMCTBA I CMEIIMBAaHKsA, TOMOITCHU3AaLMU U aKTUBUPOBAHUSA KUIKUX
cMecel, JKUIKOCTEH U CKAaThIX I'a30B, HECKOJIBKUX CKAThIX Ia30B

19 - BxomHOW KaHal YCTpOWCTBa Ul CMELIMBAHUS, OMOI€HU3ALUM U
AKTMBMPOBAaHMUs >KMIKHX CMeECeH, XMIKOCTEHl M CKaTbIX Ia30B, HECKOJBKHX
CKaThIX I'a30B.
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Pucynok 4. 30Ha HHTErpajabHOr0 HHTEPdElica BXOSIIEr0 B yCTPOUCTBO IS
CMEIIMBAHUS, TOMOTCHU3AINHI U aKTUBHPOBAHUS KHUKHX CMECEH, KUAKOCTEH U
CKaThIX Ta30B

Ha pucynke 4 moka3aHa 30Ha WHTErpalbHOTO MHTEpdelica BXOJIIETO B
YCTPONCTBO Il CMEIIUBAHKS, TOMOTEHU3AIlMU U aKTHBUPOBAHHs JKUJIKUX CMeCeH,
JKUJIKOCTEH U CHKAThIX I'a30B, MM HECKOJIBKUX CKAThIX TA30B.

Hudpamu Ha pucyHKe 4 0003HAYCHE:

10 — BTOpOH HO XOIy JBUKEHHUS KOMIIOHEHTOB CMECH KOHMYECKUM
pedaekTop, B 3aBHCHMOCTH OT XapakTepa KOMIIOHEHTOB CMECH SIBIISIOIIMHCS
YacTbl0 WJIM TUAPOIAMHAMHYECKOTO WIH a’dpPOJHHAMHUYECKOro HHTepdelica;
Bepumna KOHMYECKOU MIOBEPXHOCTH pedaexropa HaIpasJieHa B
HPOTUBOIIOIOKHYIO CTOPOHY OT BEpIIHHBI pedhiekTopa 9

17 — mpsMoif dSJIEMEHT HHTErPaJbHOTO a’POAMHAMHUYECKOTO WU
THAPOIMHAMUYECKOT0 HHTepdeiica ycTpoiicTBa Ul CMEIIMBAHKS, TOMOTCHU3ALNN
1 aKTUBHPOBAHUS JKUAKUX CMeCeH, JKHIKOCTeH M CKaThIX Ta30B, HECKOIBKHUX
CKaThIX I'a30B
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18 — MynbTHQYHKIIMOHATIBHAS THPOIMHAMUYECKAsT WIIK adPOAMHAMIYECKAs
CEeKIHs YCTPOMCTBA ISl CMEIIMBAHMS, TOMOTEHH3ALUN U aKTUBUPOBAHUS KUIKUX
cMeceil, KUAKOCTEH U CKATBIX I'a30B, HECKOJIBKIX CKAThIX I'a30B

19 — BXOAHON KaHaJl yCTpOWCTBA IJIsl CMEUIMBAHMs, T'OMOTCHHM3AlUH U
AKTHUBUPOBAHUS IKUIKAX CMeceHd, KHIKOCTEH W CKATBIX Ta30B, HECKOJIBKHX
C)KaThIX T'a30B

20 — cucremMa paBHOMEPHO pacHpe/IeEHHbIX KaHAJIOB 110 KOTOPHIM IOTOK 3
KOMIIOHEHTa CMECH, 3TO MOXKET ObITb BOJA MM METaHOJ MM ITaHOJI(IIOTOK 3
0003HA4YCH Ha PHUCYHKE 2) BBOJUTCS B 30HY YCTPOMCTBa Il CMEHIMBAHMUS,
TOMOTEHHU3ALMN U aKTUBUPOBAHUS KUAKUX CMECEH, JKUAKOCTEH M CXKAThIX ra3os,
WM HECKOJIBKMX CXATBIX Ta30B, NpeJHA3HAYCHHYIO (YHKIHOHAIBHO JUIs
WHTEHCUBHOT'O TUHAMHYECKOIO CMEIIMBAHWA M TOMOTCHHM3AIMH KOMIIOHEHTOB
CMECH 110 YPOBHIO TypOyJEeHTHOCTH.
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Pucynok 5. OCHOBHBIC KOHCTPYKTHUBHBIC 3JICMEHTBI HHTETPaJIbHOIO HHTEpdeiica
YCTPOWCTBA [IJIs CMEIINBAHUS, TOMOTCHU3AINH U aKTHBUPOBAHUSI KHUIKHX CMECEH,
KHUIKOCTEH U CKATHIX Ta30B

Ha pucynke 5 1oKa3aHbl OCHOBHBIE KOHCTPYKTUBHBIE 3JIEMEHTBI
HHTETPaJIbHOTO MHTepdeiica ycTpoiicTBa Ui CMELIMBAHMSA, T'OMOTICHM3ALUM U
AKTUBUPOBAHUS KHUIKUX CMeCel, HUIKOCTEH U CKAThIX ra3oB, WIH HECKOJIbKUX
CKAaTBIX Ta30B  COYETAIOIIMECS KOHCTPYKTUBHO ¥ (DYHKIHOHAJIbHO C
MyIbTH()YHKIIHOHATBHON THAPOAMHAMUYECKON WM adPOJUHAMHYECKON CEeKIMeH
yCTpOICTBa AJIsl CMELIMBAHUS, TOMOTCHU3AaLUU U AKTUBUPOBAHUS JKUAKUX CMECeil,
KHUJKOCTEH U CKATBIX TA30B, HIH HECKOIBKUX CHKATBIX I'a30B.

Hudpamu Ha pucyHKe 5 0003HAYEHBI:

9 — mepBBIl MO XOAy [IBIXKEHUS KOMIIOHEHTOB CMECH KOHHYECKHI
pedaexkrop, B 3aBHCUMOCTH OT XapaKTepa KOMIIOHEHTOB CMECH SBIISIOIIHHCS
YacThl0 WIJIM THAPOJMHAMHYECKOTO WM a’poJMHAMHUYECKOro uHTepdeiica;
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Bepuuna KOHUYECKOH MOBEPXHOCTH  peduiekTopa HanpaBJieHa B
MIPOTHUBOMOJIOKHYIO CTOPOHY OT BepIIMHBI pedextopa 10

10 — BTOpOH 1O XOIy JBHKEHHS KOMIIOHEHTOB CMECH KOHMYECKUH
pedrexTop, B 3aBHCHMOCTH OT XapakTepa KOMIIOHEHTOB CMECH SBIISIOIIUIICS
4acThl0 WM THIPOAWHAMHYECKOTO WM a’pOJMHAMHUYECKOTO HWHTepdeiica;
Bepumna KOHHYECKON MIOBEPXHOCTH pedaexTopa HarmpaBiieHa B
MIPOTHBOTIONIOKHYIO CTOPOHY OT BEPIIUHBI pedurekTopa 9

11 — cucrema JMHEHHBIX, NPEUMYILECTBEHHO KaNWUIPHBIX KaHAaJOB,
PaBHOMEPHO pAaCHpeAessiomas KOJbLIEBOH IMOTOK KOMIIOHEHTOB CMECH IO
KOJIBIIEBOMY ~ CEYEHHI0O M OJHOBPEMEHHO  YBEJIMYHMBAIONIAA  YPOBEHb
TypOyJIE€HTHOCTH U JMHEHHYIO CKOPOCTh JIBM)KEHHs IIOTOKAa KOMIIOHEHTOB CMECH;
VYka3aHHas CcUCTeMa OTHOCHTCS K HMHTErpajJbHOMY T'HAPOJAWHAMUYECKOMY
uHTepdeiicy ycTpoHCTBa Ul CMEIIMBaHMS, 'OMOIEHH3AlMM U AKTUBUPOBAHUS
JKUAKUX CMECeH, AKHUIKOCTEH U CKATBIX Ia30B, MM HECKOJIBKUX CKAaThIX Ta30B

18 — MynbTHQYHKIIMOHATIBHAS THPOIMHAMUYIECKAsT WK adPOAHMHAMIYECKAs
CEeKIMs YCTPOWCTBA ISl CMEIIMBAHMS, TOMOFEHH3alUU U aKTUBUPOBAHUS YKUIKUX
cMeceil, KUAKOCTEH U CKAThIX I'a30B, HECKOIBKUX CKAThIX I'a30B

21 — KOHMYECKas MOBEPXHOCTh; (hOpMHUpYIOIIas KaHA 8

22 — xaHaJl Ui BBOJla BTOPOro KOMIIOHEHTa cMmecd, - win B Buae 100%
ra3oBOro KOMIoHeHTa Win B BuIe 40% OCHOBHOI'O HJIKOTO KOMIIOHEHTA CMECH

23 - KOHMYECKas MIOBEPXHOCTh, (POPMHUPYIOIIAs KaHa 7.
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Pucynok 6. OceBoe ceyeHne HHTETPaIbHOrO HHTEpdeiica ycTporHCcTBa A
CMEIINBAHNUS, TOMOTCHIU3AINH U AKTHBHPOBAHMUS KHUJIKHX CMECCH, JKUIKOCTEH 1
CHKaTBIX Ta30B, MM HECKOJIBKUX CXKATHIX I'a30B

Ha pucyHke 6 IOKa3aHO OCEBOE CCUCHHE HMHTErPaJbHOrO HHTEepdeiica
yCTpoOIicTBa AJIsl CMELIMBAHUS, TOMOTEHU3AaLlMU U aKTUBUPOBAHHUS JKUAKHX CMECeH,
JKHUJKOCTEH M CXKATBIX TA30B, MIIM HECKOJIBKHUX CHKaTHIX I'a30B.

Iudpamu Ha puUCyHKEe 6 0003HAUEHBI:

8 — KOHMYeCKMH KaHall C pAacCTOSHHEM MEXTy KOHHYECKUMHU
(hOpPMHUPYIOIINMH OBEPXHOCTAMH B 25 MUKPOH, KOTOPBIH TaKKe SBISCTCS YaCTHIO
CHCTEMBl TOMOTCHI3HPYIOIIEH TOTOKH KOMIIOHCHTOB CMECH TII0 YpPOBHIO
TypOYJIEHTHOCTH, COCTOSMICH M3 JBYX KOAKCHAJIBHBIX KOHHYECKHX KOJBIEBBIX
KaHaJIOB YCTPOUCTBA Il CMELIMBAHMsI, TOMOTCHNU3AUH U aKTUBUPOBAHUS KHUJIKUX
CMeceH, JKUIKOCTEH U CIKATBIX Ta30B, HECKOIBKHX CHKATHIX Ta30B

13—  opueHTHpYIOIIMHA,  UCHTPUPYIOUIMHA,  (QUKCUPYWOIIUH  ©
YCTaHABIUBAIOMMNI MUCTAHIMIO IITH(T MHTErpajgbHOro HHTepdeiica ycTpoiicTa
Ul CMELIMBaHMSA, FTOMOI'€HN3aUM U aKTUBUPOBAHUS JKUAKUX CMECEH, HUIKOCTEH
U CKaTBIX Ta30B, HECKOJBKUX CKAThIX Ta30B
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14 -  OpHUEHTHUPYIOLIMIA, LEHTPUPYIOIIUH, bukcupyrommit U
YCTaHABIUBAIOMNI AUCTAHIUIO (hpIIaHEI] MHTETPaIbHOrO MHTepdelica ycTpoicTBa
JUI CMEIIMBaHUSA, FTOMOI€HU3alUM U aKTUBUPOBAHUS JKUAKUX CMECEH, HKUIKOCTEH
U CKATbIX T430B, HECKOJIIBKHMX CXKATBIX ra30B, IPU IIOMOILU KOTOPOrO M3MEHSETCS
paccTosHUE MEXIy KOHMYECKMMU IIOBEPXHOCTAMHU KOJBIEBOIO KOHHUYECKOI'O
KaHana 8

15 — oOpaTHBI DJIEMEHT WHTErPaJbHOIO adPOIUHAMUYECKOTO WU
THAPOIMHAMUYECKOTro HHTepdeiica ycTpolicTBa JUlsl CMELIMBAHUS, TOMOT €HU3ALUH
U aKTMBUPOBAaHMs JKUAKMX CMECEeH, KMIKOCTEHl M CXKAThIX Ia30B, HECKOJBKUX
CXKaThIX I'a30B

17 — nmpsMolf 2J€MEHT HMHTErpaJbHOrO  a’pOoJAMHAMHYECKOTO  HIIH
THIPOIMHAMIUYECKOTO HHTep(eiica ycTpoHCTBa AT CMEIIIMBAHNS, TOMOTCHU3AIIHH
U aKTMBMPOBAaHMs JKUAKHMX CMECEH, JKMIKOCTEH M CXKAThIX I'a30B, HECKOJBKUX
CKaThIX I'a30B

18 - MynpTH(YHKIIMOHANEHAS THIPOJMHAMUYECKAst HIIH adpOAHHAMUYECKas
CEeKLMs YCTPOMCTBA I CMEIIMBAaHUsA, TOMOIF€HU3alul U aKTUBUPOBAHUSA XKUIKUX
cMecel, KUIKOCTEH U CKAaThIX I'a30B, HECKOJIbKUX CKATbIX Ta30B
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Pucynox 7. MHTeTpanbHbIH HHTEpGEHC yCTpoHcTBa AT CMEIINBAHNS,

TOMOI'€HU3allu U aKTUBHUPOBAHUS KUIKUX CMCC@ﬁ, )KPIﬂKOCTeﬁ M CKaThbIX I'a30B

Ha pucynke 7 moka3aH WHTETpanbHBII HHTEpQeic ycTpoiicTBa Uit
CMEIIMBAHUS, TOMOTCHU3AIlMH U aKTUBUPOBAHUS KUIKUX CMeECeH, )KUIKOCTeH u
CKAThIX T'a30B, WM HECKOJIBKUX CHKAThIX Ta30B.

Hudppamu Ha pucyHKe 7 0003HAYCHBI:

9 — mepBbIl MO XOAY ABMKEHUS KOMIIOHEHTOB CMECH KOHMYECKUH
pediexTop, SABIAIOMUICA 4aCThIO THAPOIUHAMIYECKOr0 HHTepdelica; Y Ka3aHHBII
pedraexkTop B YCTPOWCTBE  BBINONHAET  (GYHKIUMH  Mpeodpa3oBaTens
NWIMHAPHYECKOTO TOTOKa KOMIIOHEHTa CMECH B KOJBIIEBOW IMOTOK ¢ OoJjee
OJTHOPOAHBIM TYPOYJICHTHBIM (pOHOM

10 — BTOpOH mTO XOIy IBHKEHHS KOMIIOHEHTOB CMECH KOHMYECKUH
pediekTop, B 3aBUCHMOCTH OT XapakTepa KOMIIOHEHTOB CMECH SIBIISIOIIMICS
4acThl0 WM THIPOAWHAMHYECKOTO WM a’pOJMHAMHUYECKOTO HHTepdeiica;
Bepmuna KOHUYECKOH MTOBEPXHOCTH peduiektopa HarpaBJieHa B
MIPOTUBOTIONIOKHYIO CTOPOHY OT BEPILUHBI peduiekTopa 9

11 — cucrema NHMHEHHBIX, NPEUMYIIECTBEHHO KaNMWUIAPHBIX KaHAJOB,
PaBHOMEpPHO pachpefessiomas KOJbLEBOH IMOTOK KOMIIOHEHTOB CMECH IO
KOJIBIIEBOMY  CEUYEHHI0O M OJHOBPEMEHHO  yBEJIIMYMBAIOIIAsg  YPOBEHb
TypOyJIE€HTHOCTH U JMHEHHYIO CKOPOCTb JIBM)KEHUS IOTOKAa KOMIIOHEHTOB CMECH;
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VkazaHHasg CHUCTEMa OTHOCHUTCSI K MHTErpajbHOMY T'MIPOJMHAMUYECKOMY
uHTep(eiicy yCTpPOWCTBAa AN CMENIMBAaHMSA, TOMOTCHU3ALUM U AKTUBHUPOBAHHS
JKUJIKAX CMECEH, JKUIKOCTEH U CKaThIX Ia30B, UM HECKOJIBKUX CXKATbIX ra30B

18 - MynpTU(YHKIIMOHANbHAS THAPOJHHAMUYECKAs MM adpOAUHAMUYECKas
CEKIMs YCTPOMCTBA Il CMEIIMBAHUS, TOMOTCHU3AUN U aKTUBUPOBAHUS XKUIKUX
cMeceH, JKUIKOCTEH U CKAThIX I'a30B, HECKOJIBKUX CKAThIX I'a30B
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Pucynok 8. TpéxmepHOoe u300pakeHHEe WHTErpaqbHOrOo HHTEpdeiica
YCTpPOHCTBA B OCEBOM CEUCHUH.

Ha pucynke 8 mokazaHo BTpéxmMepHOE H300pakeHHE HHTErPaJIbHOTO
uHTEepdeiica ycTpoicTBa IS CMEIIMBaHMS, TOMOTCHU3AIlMH M AKTUBUPOBAHUS
JKUJIKAX CMECeH, JXKUIKOCTEHl M CXKaThIX Ta30B, HECKOJBKUX CXKAThIX Ta30B, B
OCEBOM CEUCHHHU.

Hudpamu Ha pucyHKe 8 0003HAYCHEI:

8 — KOHMYECKMH KaHaJl ¢ PACCTOSHHEM MEXAy KOHMYECKHUMU
(hOPMHPYIOIIIMMHU TTOBEPXHOCTAMH B 25 MUKPOH, KOTOPBIN TAKKe SIBJISETCS YaCThIO
CHUCTEMBl TOMOTEHHM3MPYIOLIeH IOTOKM KOMIIOHEHTOB CMECH [0 YPOBHIO
TypOyJIEHTHOCTH, COCTOSIIEH W3 JBYX KOAKCHAJIbHBIX KOHHYECKHX KOIBIIEBBIX
KaHAJIOB YCTPOWCTBA Il CMEIIIMBAHUSI, TOMOTCHU3AIMY U aKTUBUPOBAHUS HKHUIKUX
cMecei, JKUIKOCTEH U CKaThIX Ta30B, HECKOJIBKUX CIKATHIX Ta30B

9 — mepBeId TO XOIy JBIDKCHHS KOMIIOHEHTOB CMECH KOHHYECKHIMA
pedIieKTop, SBISIONIUICS YaCcThIO THAPOIMHAMUYECKOTO HHTep(elica; Y Ka3aHHbII
peduiektop B yCTpoiicTBe  BBINONHSIET  (QYHKOIMH  Tpeodpa3zoBatelts
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ITHHAPHYECKOTO TOTOKAa KOMIIOHEHTa CMECH B KOJBICBOH IOTOK ¢ Ooiee
OJHOPOIHBIM TypOyICHTHBIM (JOHOM

10 — BTOpOH ©HO XOAy [BUXKEHUS KOMIIOHEHTOB CMECH KOHUYECKUI
pedekTop, B 3aBHCHMOCTH OT XapaKTepa KOMIIOHCHTOB CMECH SIBIISFOLIUICS
YacThI0 WJIM THUAPOAMHAMHYECKOTO WIH a’pOJMHAMHYECKOTO HHTepdelica;
BepmmHa ~ KOHMYECKOH — TOBEPXHOCTH  peduekropa  HampaBieHa B
MIPOTUBOMOJIOKHYIO CTOPOHY OT BEPIIMHBI pedpaekropa 9

11 — cucrema IHMHEHHBIX, NPEMMYIIECTBEHHO KAMMUIIPHBIX KaHAJOB,
PABHOMEPHO paclpeAeNAomas KOJNbLEBOH IOTOK KOMIOHEHTOB CMECH IO
KOJIBLIEBOMY ~ CEYEHUI0 Y  OIHOBPEMEHHO  YBEJIMYMBAIOLIAs  YPOBEHb
TypOY/IEHTHOCTH U JHMHEHHYI0 CKOPOCTh JBHKEHUS MOTOKA KOMIIOHEHTOB CMECH;
Vka3zaHHasg CHUCTEMa OTHOCUTCSI K MHTErpajbHOMY T'MIPOJUHAMUYECKOMY
uHTepdeiicy ycTpoicTBa A CMENIMBaHMsA, TOMOTEHH3ALUM U aKTUBUPOBaHMS
JKUJIKAX CMECEH, JKUIKOCTE! U CKAaThIX I'a30B, UM HECKOIBKHUX CKAThIX [a30B

12 — cucrema JMHEHHBIX, NPEUMYILECTBEHHO KaNWUIIPHBIX KaHAJOB,
PaBHOMEPHO paclpeAeNdomas KOJNbLEBOH  TOTOK KOMIOHEHTOB CMECH IO
KOJIBLIEBOMY  CEYEHUI0 U  OJHOBPEMEHHO  YBEJIMYMBAIOUIAs]  yPOBEHb
TypOYIEHTHOCTH U JHHEHHYI0 CKOPOCTh JBHKEHHUS MOTOKA KOMIIOHEHTOB CMECH;
VYka3aHHas  CHCTeMa  OTHOCHICS K  BTOPOH  YacTH  HHTETPAIBHOTO
THAPOJMHAMHYECKOTO WM a3POJMHAMHYECKOT0 HHTepdeiica ycTpoicTa s
CMEIINBAHUS, TOMOTCHU3ALNN U aKTHBUPOBAHUS KHUIKHX CMECEH, KHIKOCTEH H
C)KaThIX ['a30B, HECKOJbKUX COKATBIX I'a30B

13— OpUEHTHpYIOIIMHA,  IEHTPUPYIOUIHIA, bukcupyroumii = u
YCTaHABIUBAIOMNH TUCTAHIWIO IITH(T WHTErpaJbHOrO HHTep(eiica ycTpoicTBa
JUISL CMEIIMBAHUs, TOMOT€HU3al[M1 U aKTUBUPOBAHUS JKUJIKUX CMECEH, IKUIKOCTeH
U CHKATbIX I'a30B, HECKOJIBKHUX CKAaTbIX Ta30B

14 - OPUEHTHUPYIOIINHA, LEHTPUPYIOINH, (uxcHpyrommit H
YCTaHABIUBAIOIIUI AUCTaHIUIO (IaHel MHTerpaJbHOro MHTepdeiica ycTpoicTBa
JUI CMEIINBaHUA, FTOMOI€HU3alUY U aKTUBUPOBAHUS JKUAKUX CMECEH, HKUIKOCTEH
U CXKATBIX Ta30B, HECKOJIBKUX CXKATBIX Ta30B, MPH MOMOIIM KOTOPOTO U3MEHSETCS
paccTosiHME MEXIy KOHHYECKHMH IIOBEPXHOCTSIMU KOJBIEBOTO KOHHYECKOTO
KaHana 8
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Pucynok 9. ba3oBble 351eMeHTBI HHTErpasiibHOTO HHTEpdeiica ycTpoiicTBa
JUISL CMELIMBAHUs, TOMOTCHU3AIH U AKTUBUPOBAHUS JKUAKHX CMECEH, )KUIKOCTEH
1 CKaTbIX Ta30B

Ha pucynke 9 moxka3aHel, o0a ©0a30BBIX OJJEMEHTAa WHTETPAITBEHOTO
uHTepdeiica ycTpoiicTBa I /CMEIIMBAHUS, T'OMOTCHHM3alUM W AKTHBHUPOBAHHS
KUJKAX CMECeH, JKUIKOCTEH M CKAThIX T'a30B, MIIH HECKOJIBKUX CXKATBIX Ta30B.

Kaxmplif M3 COCTaBHBIX 3JIEMEHTOB HHTETPAIBHOTO HHTepdeiica mMeeT
(yHKIMY TUHAMAYECKOTO Mpeodpa3oBaHus (OPMBI K TEOMETPHYECKON CTPYKTYPBI
MTOTOKA, KOTOPBIE BEIPAXAIOTCS B TpaHC(OpMAINH IIUTHHIPHYCCKOTO ITTOTOKA B
KONIBIIEBOM M WCKIIOUCHHS M3 MOTOKA MMEHHO LEHTPANbHOI YacTH TOTOKa, y
KOTOPO# ypOBEHb TYpOYICHTHOCTH HAMMEHBIITHH.

@opma u GYHKIMHM HHTErpanpbHOro uHTepdeiica SABISIOTCA HOBBIMH H
JOCTATOYHBI Ui TIPUMECHEHMS HMHTETPAIbHOTO HHTepdelica Kak aBTOHOMHOTO
CaMOCTOSITENIFHOTO ~ 3JEMEHTa B THAPOJMHAMHYECKHMX  CHCTEMax  C
HUAJIHHIPHYECKON OpMOI TIOTOKA.

Hudpamu Ha pucyHKe 9 0003HAUCHEI:

15 - oOpaTHBII DJIEMEHT WHTErpaIbHOrO a’pPOAMHAMUYECKOTO MM
THAPOIMHAMIUYECKOTO HHTep(eiica yCTpOHCTBa A CMEIIIMBAHNSA, TOMOTCHI3AIINH

21



U aKTHUBUPOBAHMS KUAKMX CMecell, MHIKOCTEH M CXKaTbIX Ia30B, HECKOJBKUX
CKaThIX I'a30B

17 - [OpsMOM  3JIEMEHT UHTErpajlbHOIO  adpPOJAMHAMUYECKOrO WU
THAPOJMHAMUYECKOT0 HHTep(eiica ycTpoicTBa Asl CMEIINBAHHS, TOMOTCHU3AIUI
U aKTUBUPOBAaHMS JKUAKHX CMeCel, KHIKOCTEHl M CKATbIX Ia30B, HECKOJIBKUX
C)KaThIX I'a30B.
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Pucynok 10. OceBoe ceueHrne HHTETPATBLHOTO HHTEpdeiica yCTporicTBa

Ha pucyHke moka3zaHO OCEBOE) CEUCHHE WHTETPAbHOTO WHTepdeiica
YCTpOICTBA A1 CMEIIMBAHUS, TOMOICHU3AalMU M AKTUBUPOBAHUS JKUJIKHX CMECEH,
JKHIKOCTEH U CXKATHIX Ta30B, HECKOIBKUX CIKATBIX I'a30B.

O0a KOHCTPYKTHBHBIX = W (YHKIHMOHAJBHBIX JJeMeHTa uHTep(etica
coearHeHbl Mexay coboil mrudrtom 13. dnanen 14 orpaHuumBaeT U GUKCUPYET
B3aMMHOE TIOJIOKEHHE 000UX DIIEMEHTOB JAPYT OTHOCHTENBHO JpyTa.

Ha pucynxke npdpamu 0603HaueHbI:

24 — KOHUYECKasl MOBEPXHOCTh, (HOPMHUPYIOLIAsi BHYTPEHHIOK [TOBEPXHOCTh
BHCIIHETO  KOJIBIIGBOTO ~ KOHHYECKOTO  KaHala,  pPAcCTOSHHE  MEXIY
(hopMOOOPa3YIOIIUME MTOBEPXHOCTSIMH KOTOpOro coctapisieT 100 MUKpOH

25 — KOHHMYECKas MOBEPXHOCTh, (POPMHUPYIONIAs BHENIHIOK KOHUYECKYIO
HOBEPXHOCTh BHYTPEHHETO KOJIBIIEBOIO KOHHMYECKOIO KaHala, PACCTOSHHE MEXKIY
(hopM00Opa3yIOMUMH TOBEPXHOCTIMHI KOTOPOTO COCTABISACT 25 MUKPOH

Taxoii Tun uHTep(elica B yCTPOWCTBE IS CMEIIMBAHUS, TOMOTCHU3AIUH U
AKTHUBHPOBAHUS IKUIKAX CMeCeHd, KHIKOCTEH W CKaTBIX Ta30B, HECKOJIBKHX
CKaThIX Ta30B, BBIMOJIHACT OCHOBOMOJAraromue (YyHKIUKA TpaHchOopMauu
[MOTOKOB KOMIIOHEHTOB CMECH M OOECIICYHMBACT BCE HEOOXOMMMBIC H3MCHEHUS
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TPaeKTOPUH W HANpPABICHHS JBHKCHUS MOTOKOB KOMIIOHEHTOB CMECH, KOTODBIC
OCYIIECTBISIFOT TOMOT€HU3AIMIO YPOBHS OJHOPOIHOCTH TYpOYIEHTHBIX CBOWCTB
CMECH, B YaCTH YBEIMUYCHHs YPOBHS TYpOYJIEHTHOCTH B IIEHTPE MOTOKA W
rOMOTeHH3aIHeil ero ¢ ypoBHEM TYpOYICHTHOCTH B epU(EpHUH MOTOKA.

Taxoli AJIeMeHT SBISIETCS] MPUHIMIAAIEHO HOBBIM KaK C KOHCTPYKTHBHOM,
KOMITOHOBOYHOH M (DYHKUHOHAJIBHOW TOYEK 3PCHUS, TaK M C TOYKH 3PCHHS
obecrieyeHUsl  JOCTHIKCHHSI BCErO  KOMIUICKCA — [IEJICH, IIOCTaBICHHBIX B
M300peTCHUN:

° oOecricyeHUsT  BBIIIOJIHCHUSI BCErO  MPOLECCa  CMCLIMBAaHMSA U
FOMOTCHH3AIMH TOTOKOB KOMIIOHEHTOB CMECH IO YPOBHIO TypOYyJICHTHOCTH

° obecriedyeHrne BO3MOYKHOCTH BBITIOTHEHHST BCeX (YHKIUH yCTpOMCTBa
JUISL CMEIIMBAHUS, TOMOTCHH3AI[MN U aKTHBUPOBAHMS JKUJIKUX CMECEH, HKHUIKOCTEH
7 COKATBIX Ta30B, HECKOJIBKUX CIKATHIX Ta30B 0€3 MPUMEHEHUS MMOIBI)KHBIX JacTei

° (hopMHpOBaHE KOAKCHATBHOTO TIOTOKA CMEITHBAEMBIX KOMIIOHEHTOB
U MIEPEBOJI €ro B IOTOK CMECH C TOMOT€HH3HPOBAHHBIM YPOBHEM TYpOYJICHTHOCTH

° BBIMIOJIHCHAE BCeX (PYHKUMWIT YCTpOiCTBa JUIi  CMELIMBaHMS,
TOMOTCHH3AIMN M AKTHBUPOBAHHS JKHIKHX CMECEH, XKHUIKOCTEH U CHKATHIX ra3oB,
HECKOJIBKHX C)KAThIX ra30B IPH MHHHUMYME KOHCTPYKTHBHBIX KOMIIOHCHTOB
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XapaKTepﬂue 0CO0EHHOCTH TE€XHOJOTHH THHAMHYECKOr0 CMeIIuBaHUS
M MIHOBEHHOM TpéXMepHOﬁ rOMOIr¢HM3aluu )KHHKOCTEﬁ, B TOM 4YuCJ¢ H
TOILTMBHBIX cMeceid

VYHuKanapHble CBOWCTBA M BO3MOYKHOCTH YKa3aHHOW TEXHOJIOTMH IIO
COCTOSIHHMIO Ha CErOJHs HE UMEIOT aHaJIOr0OB B MUPOBOI MpaKTUKE.

K Taxoro pona cBoiicTBaM U 0COOEHHOCTSIM MO>KHO OTHECTH CJIEYIOLIHE:

° UCKITIOYUTENBHO Mallble TadapuThl U BEC YCTPOIMCTBA MO OTHOIICHHIO
K MPOU3BOUTEIILHOCTH

L4 OTCYTCTBUE H606XOHI/IMOCTI/I B HOOMOJIHUTCJIBHBIX 3aTpaTax JHEPTrUU
Ha 1poI1ecc
° BO3MOXHOCTb BCACHHA W 3aBCPLICHHUA IPOLECCa B TCUCHHUHU OTPE3Ka

BPEMEHU MEHBIIIE OJTHOW CEKYHIbI

° BO3MOKHOCTb CMEIIMBAHUS KUIKOCTEH C KUIKOCTIMU, KUIKOCTEH C
JKUJIKOCTSAMHU U Ta3aMHU

° BO3MOKHOCTh (DOPMUPOBAHHS B  TIOTOKE COKUMAEMBIX KHIKOCTEH M
cMecel U3 JKUIKOCTCH

° BO3MOXKHOCTb  BECTH -~ TOMOI'CHHM3allMI0 B IIOTOKE CMecedl U3
HECKOJILKHX KUIKOCTEN

° BO3MOYKHOCTh OJTHOBPEMEHHO OJTHOPOJTHO CMEINBATh u
TOMOTCHU3UPOBATD J0 8 pa3IHMYHbBIX )KHUIKOCTEH

° BO3MOKHOCTb PEreHepUpPOBATh CMECH W OMYJIBCHH TI0 HCTCUCHUU
HECKOJBKUX MECSIEB OT MOMEHTa TIPUTOTOBICHHS

° BO3MOKHOCTBH BECTH PACTBOPEHHUE ra30B B KHUIKOCTIX HANETY, TO €CTh
B TOTOKE JKHMJKOCTCH, B TOM 4YHCJE PACTBOPCHHE TOPIOYUX Ta30B B IKHJIKOM
TOIUIMBE U KUCIIOPO/a B BOJC

° CMEIINBaHUE B YCTpOMCTBE HIET c (dhopmupoBaHUEeM
MHOTOYPOBHEBBIX MHKPOKAIICYJ, B KOTOPBIX SAPOM KaIlCyJbl SIBJISIETCS MEHee
BsI3Kas JKMJIKOCTh CMECH WM SMYJIbCHU, HApUMeEp, METaHOJ WIM BOJa, a
000J109Ka Karcysabl JOPMUPYETCS U3, HAIPUMED, TU3EITBHOTO TOTUTHBA

° NMPUMEHEHUE KalCyJIUPOBAHHOW TOIUIMBHOH CMeCH B KaMmepax
CTOpaHHs TEPMOAMHAMHYECKHX YCTPOHCTB IO3BOJSIET PE3KO YBEIUYUTH BBIXOJ
SHEPIUU WCTAPEHUs] W CHH3HTh TPeOyeMBbId YpOBEHb BBICOKOTO JaBJICHUS Ha
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BIIPBICKE, HAIIPHMEp, B Ju3eiIbHOM aBurarene ¢ 1600 6ap mo 930 6ap u nmpu sTOM
MOTYYUTh CYIIECTBEHHOC CHIDKEHHE pacxXoja TOIUIMBA M KOHIEHTPAIHH
3arpsI3HEHHUH B BBIXJIOITHBIX ra3ax.
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OpuruHajbHOe YCTPOHCTBO /1 JUHAMUYECKOH rOMOIreHH3aluu

Pa3paboTaHo, M3rOTOBIEHO M MHOTOKPATHO HCHBITAHO YCTPOICTBO A
JUHAMUYECKONH TOMOT€HU3aLUH KUKOrO TOIUIMBA U TOIUIMBHBIX CMECEH.

VYeTpoiicTBO  4pe3BbIYallHO  KOMIIAKTHO, MMEET  pa3Mepbl, KOTOphIe
MIO3BOJIIIOT BCTPOHWTH €r0 TPAKTUYECKH B JHOOOH JBHTraTellb BHYTPEHHETO
CropaHusl, Kak CTallMOHApHOTO TUMa (HampuMep, CyAOBbIe IBHUTraTelH), TaKk U B
JBUTATEIN yCTAHOBJICHHBIC HA TPAHCIIOPTHBIX CPEACTBAX (HAIIPUMEP aBTOMOOMIAX
BCEX BHJIOB).

VYerpoiicTBo He TpeOyeT At pabOThl HUKAKUX JOMOIHUTENBHBIX JIEMEHTOB
WIM KOMIIOHEHTOB M IPAKTUYECKU MOXKET OBbITh YCTAHOBJIEHO HA TOILUIMBHOM
TpyOONpoBOJe JBUraTellsi BHYTPEHHErO CrOpaHMsA, MOCIE TOIUIMBHOTO Hacoca M
nepes; HACOCOM BBICOKOI'O JIaBJICHUSI JBUraTeIs.

Bce BXonaHBIE U BBIXOAHBIE MPUCOETUHUTEIBHBIE DIIEMEHTHl y YCTpOiicTBa
yHUQUIIPOBAHbL. s yCTAaHOBKH YCTPOWCTBA . HAa MABHTATeIb BHYTPEHHETO
CropaHust He TpeOyeTcs CHelNHaibHAs = TIOArOTOBKA, HHCTPYMEHTHl W
obopyznoBaHue.

B ycTpoiicTBe HET MOIBIKHBIX YAacTeH, OHO MOXET OBITh M3TOTOBJICHO B
J000M HEOOXOAMMOM pa3MEpPHOM MacITaOHOM (akTope.

YCTpoHCTBO MOXKET OBITH HM3TOTOBICHO HA CEPUIHHOM IPOU3BOACTBEHHOM
000pyi0BaHNH C LU(PPOBBIM IMPOrPAMMHBIM YIPABICHUEM, AJIS M3TOTOBJICHUS U
cOOpKM ¥ KOHTPONA KadecTBa YCTpoiicTBa He TpeOyeTcsl CIelHanbHBIX
TEXHOJIOTHi, MaTEpUaJIOB U UHCTPYMEHTOB.
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TepmoauHamuyeckuii 3¢ dexr oT HCNOJIb30BAHUA
TOMOreHU3MPOBAHHOIO TOMJIMBA (I10JY4eHHOI0 IPU MOMOLIN YCTPOiicTBA A5
JMHAMHYECKOii rOMOTreHU3aIun)

Iocne roMoreHn3auy TOIUIMBO CTOpaeT OJHOPOAHO, B €ro 00b&Me mocie
BIPBICKA HE OOpa3yloTCs JIOKaJbHBIE 30HBI C Ooiee KPYMHBIMH (paKIHUIMH
JICTIEPCUH.

Bnaromapsst sToMy mpormecc cropaHus mpoxoauT Ha 35-40% OvicTpee u
9 QeKTUBHBIA OTOOp Temla YCKOPSeTCs B TOW JK€ MPONOPIHK (Pe3yIbTaThl
MOATBEPK/ICHBI Ha Oosiee yeM 60 IUKIaX UCIBITAHUM HA COBPEMEHHOM CEPHITHOM
JIM3EILHOM JIBUTaTelNe ¢ paboynM 00bEMOM 2.5 nutpa).

TexHoNIOorusi rOMOTEHM3AIlMd OJWHAKOBO 3(M(GEKTUBHO paboTaeT Kak B
JIBUTATENSIX C CTAaHAAPTHOM KOMIUIEKTAllMEW, TaK M B JBUraTelsiX C CHCTEMaMu
PELMPKYJISILIMI BBIXJIOMHBIX I'a30B.

B ciydyae HecaHKIIMOHUPOBAHHOTO TIOMAJAHHUS BOJBI B TOIUTUBHBIN Oak,
JUHAMHUYECKas T'OMOTEHHM3alMsl 3a HECKOJIbKO MMWIIMCEKYHJ J0 TMOMaJaHus
TOIUIMBA B  HAcOC BBICOKOTO JaBleHHs, oOecreyuBaeT JAMHAMHYECKOE
(dhopMHpOBaHHE MUKPOIMYIBCHH W TIOJHOCTBIO MCKIIOYAeT KaKoe-THOO BpeIHOe
BO3JIECTBHE OT BOJbI, COJAEpPIKalEHCs B TOINIMBHOM dMYJbCHHU, HA JIBUraTelb U
mporecc ero paboTel. Pe3ymbTaTbl MOATBEPKICHB Ha Oonee deM 60 mukiIax
HCHBITAHUN Ha COBPEMEHHOM: CEpUHHOM JAM3EJIbHOM JBUraTene ¢ pabouuMm
00BEMOM 2.5 nutpa)

MUKpPOIMYIIbCHs, TIPU COXpaHEHHH S(PGEKTUBHON MOIIHOCTH JBUTATEII,
CYIIECTBEHHO CHM)KAaeT KOHLEHTPALUIO Ca’kKH B BBIXJIOMHBIX ra3ax (CHI)KEHHE Ha
97%) ¥ KOHIIEHTpAIMIO OKHCIOB a3oTa (CHWKeHWe Ha 12%), yMmeHbIIaer
JUINTEIBHOCTD IMKJIA IIOJIHOTO CrOpaHusi M YCKOpsieT Ipouecc oTbopa Teruia
(pe3ynbTaThl MOATBEPXKICHBI Ha Oosiee deM 60 IMOTHBIX PEBEPCHBHBIX IHKIAX
WCTIBITAHUN Ha COBPEMEHHOM CEPHHHOM JHM3CIBHOM JIBHTATelle ¢ pabodnM
00BEMOM 2.5 muTpa).
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Jkojoruyeckuii 3¢gp@PexT OT HCMOIb30BAHUS TOMOIC€HU3UPOBAHHOIO
TOIJIMBA

IIpumenenue yctpoiicTBa JUIsi JMHAMUYECKOW TOMOTEHH3ALUU KUIKOTO
TOIUIMBA B TOIUIMBHOM CHCTEME IBHUTraTesieil BHYTPEHHErO CrOpaHHUsl MO3BOJISET
CYLIECTBEHHO CHU3UTh TOKCHYHOCTH BBIXJIOIHBIX Ta30B U MOXET I103BOJHTH
JOCTHYb  COOTBETCTBHUS  TPEOOBAaHMSIM  DKOJOTMYECKHX  CTAHAApPTOB  Ha
BBINIYIICHHBIX paHee aBTOMOOWIAX, B TOM YHCIE€ U JJIUTEIBHOE BpeMs
HaXOJSIUXCS B OKCIUTyaTallUH.

IIpouecc moc/iefoBaTe/JbLHOH JAUHAMUYECKOH TIOMOreHM3allUM B
COBPEMEHHOM /IH3eJILHOM JIBHTaTes e

YCTpoHCTBO It JMHAMHYECKOW TOMOTEHM3allM TOILIMBA M TOTLTUBHOM
CMECH B COBPEMEHHOM JM3EIIbHOM JIBUTATEJIE YCTAHABIMBACTCS HA TOIUIMBHOMN
MarucTpaliv 1Mociie TOIUTMBHOTO HACOCA H MePe/l HACOCOM BBICOKOTO JTABIICHHS.

IIpy 5TOM MOTOK TOILIMBA TOCIE TOILUIMBHOTO HAcoca pasJelisieTcs Ha JiBa
MOTOKA, OIMH W3 KOTOPBIX HMEET pacxol paBHbli 60% oT o0mero pacxojna
TOIUTMBA W HANpaBISIETCS HAa [EHTPAJBHBI OCEBOM BBOJ B YCTPOWCTBO
JIUHAMHYECKON TOMOrCHHM3AIlMK TOIIMBA, a BTOPOW TNOTOK, paBHbli 40% oT
ofmiero pacxoia TOIUIMBAa BBOJMTCS B HWHTETPalbHBI BBOJA YCTPOMCTBa,
COCTOSIIIMEI M3 YETHIPEX paJlaibHBIX KAHAJIOB.

ITocne roMoreHu3aluu TOIIMBO CrOpaeT OJAHOPOAHO, B €ro o0bEMe Tocie
BIIPBICKA HE 00pa3yloTCsl JIOKAbHBIE 30HBI C Ooyiee KPYMHBIMH (DpakIiusMu
JTUCTICPCHUH.

Bbnaromapsst sToMy mpormecc cropaHus mpoxoanT Ha 35-40% OvicTpee u
93¢ GeKTUBHBIA OTOOp Temiaa YCKOpsieTCss B TOW e MPOMOpHHH. Pe3ynbTaTsl
MOJITBEPKICHBI Ha Oosiee 4yeM 60 IUKIaX MCIBITAHUN HAa COBPEMEHHOM CEpUHHOM
JIM3ETILHOM JIBUTaTelle ¢ padoyuM 00bEMOM 2.5 nuTpa.

TexHONOTHS TOMOTEHH3AalMU OIMHAKOBO J(PQEKTUBHO pPadoOTaeT Kak B
JBUTATEISIX C CTAaHNApPTHOW KOMIUICKTAIlMel, Tak W B ABHTATENSAX C CHCTEMaMH
PEILMPKYJISALNUNA BBIXJIOMHBIX Ta30B.
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IIpouecc moc/iefoBaTe/JbLHOH AUHAMHYECKOH TrOMOreHH3allMu B
COBpEeMEHHOM O€H3MHOBOM /IBHTaTeJIe

YeTpoiicTBO 111 AMHAMUYECKOW TOMOT€HHM3AlMM TOIUIMBA W TOILTUBHON
CMecH B COBPEMEHHOM OEH3WHOBOM [BHUTaTelie YCTAaHABIMBAETCS HA TOIUTUBHON
MarucTpaliy mocje TOINIMBHOTO Hacoca U Mepe]i HACOCOM BBICOKOTO JAaBIICHUS.

ITpu 3TOM MOTOK TOIUIMBA IMOCJIE TOIJIMBHOTO HACOCA pa3JeisieTcs Ha JBa
MOTOKA, OAMH M3 KOTOPBIX MMEET pacxoa paBHbIE 60% oT obmero pacxona
TOIUIMBA W HANpaBJsIeTCs Ha IICHTPAJbHBI OCEBOM BBOJ B YCTPOHCTBO
JIMHAMHYECKOM TOMOrCHHM3allMK TOIUIMBA, a BTOPOM TNOTOK, paBHblii 40% oT
o0miero pacxoja TOIUIMBAa BBOJUTCS B HWHTETPANBHBI BBOJ YCTPOMCTBA,
COCTOSIIIIMEI M3 YETBIPEX paJIMaIbHBIX KAHAJIOB.

TexHONOTHS TOMOTEHHM3allUu OJMHAKOBO 3(PQEKTHBHO paboTaeT Kak B
JIBUTATEJISIX C CTAaHJAPTHOH KOMIUICKTAllMCH, TaK M B JIBUraTelsX C CHCTEMaMu
PEIMPKYJIISIIAN BBIXJIOMHBIX Ta30B.

IIpumeHeHHne mpoiecca JMHAMHYECKOW TOMOTreHH3alMH B JIBUTATEISAX
BHYTPEeHHEro CropaHusi, HCMOJAb3YIOIIUX B KayecTBe TOIUIMBA cMeCh ITaHOJIa
M 0eH3HHA

3TaHOJ'I, J1aK€ BBICOKOI'O Ka4yeCcTBa conepmn HeKOTOpoe KOJIMYECTBO BOHI.

Jlo cmemmBaHus (HarnpuMep) ¢ OCH3MHOM STaHOJ JIOCTATOYHO YCTOMUYMBOE
BCUICCTBO U B HEM pasacaceHue BOABI U CIMPTa HE IMTPOUCXOUT.

CMech 3TaHoNa ¢ OCH3MHOM HE SIBJISETCS MOJHOCTBIO YCTOMYMBON M IIpH
onpeAeNEHHBIX O00CTOSATENbCTBAX (HANIPUMEpP, MPH TOHWKCHHBIX TEMIIEPaTypax)
BOJIA OT/ICJISICTCS OT CMECH OCH3HMHA C 3TAHOJIOM.

B cmydae, ecnm B cucTeMy JBUTATelss BBEACHO YCTPOWCTBO LISt
JTUHAMHYECKOM T'OMOTeHHU3allii, BOJa TPU OIpEeIEHHBIX 00CTOSATEIBCTBAX,
oTacIMBIIAsACSA B TOIIJIMBHOM 6a1<e ABUTATCIIsL OT OCHOBHOM yl"J'IeBO}lOpOI[HOfI
(pakuuu TOIUIMBHOW CMeCH B YCTPOWCTBE IMHAMHUYECKH CMEIIMBAeTCs C
yFHCBOILOpOI[HBIMI/I (I)paKHI/IHMI/I C npeBpameHHeM HOHy‘ICHHOﬁ CMECHU B MUKPO
HJIM HAHO 3MYJIbCHIO.

CropaHHe BMYHBCI/II/I HpOI/ICXOHI/IT, KakK HpaBI/IJIO, B CTa6I/IJ'II>HOM
TEPMOJAMHAMUYECKOM pEXHUMe, 0e3 JIETOHALMU U C MOHWKEHHBIM COJIep)KaHUEeM
Ca’>X1 U OKHCJIOB a30Ta B BBHIXJIOIIHBIX ra3ax.
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IIpumeHeHue mpoiecca TUHAMUYECKOH TOMOTeHHM3allMUd B JABHUTATesIX
BHYTPEHHEI0 CropaHus, HCHOJIB3YIOIINX B KayecTBe TOIJIHBA CMeCh
MeTaHoJIa M OeH3HHA

MeraHon, gaxke OOBIKHOBEHHOTO KAauecTBa, MPAKTHYCCKH HE COACPKUT
BOTY.

Jlo cMmemmBanus (HarpuMep) ¢ OEH3MHOM METAHOJ JIOCTATOYHO YCTOMYUBOE
BEILECTBO ¥ [TOCJIC CMEIIMBAHMS C MPAKTHYCCKU HE OTICISCTCS OT OCH3MHA.

CmMmeck MeTaHOJIa ¢ OCH3MHOM HE SIBISCTCS IMOJHOCTBIO YCTOHYMBOIN M Ipu
OnpeAeEHHBIX O00CTOSATENBCTBAX (HAIPUMEpP, MPHU TMOHWKCHHBIX TEMIIEPAaTypax)
CKJIOHHA K 00pa30BaHUIO CTyCTKOB.

CropaHue TOMOTEHH3UPOBAHHOIO TOIUTMBA IMPOHMCXOINUT, KaK IPABHIO, B
CTaOMIILHOM TEPMOJMHAMHYECKOM pEXUMe, 0e3 NETOHAIMU M C MOHWKEHHBIM

COACPIKAaHNEM CaXM U OKHMCJIOB a30Ta B BBIXJIOITHBIX I'a3ax.

IIpumeHeHHe mpouecca TMHAMMYECKO FOMOreHU3auMu B JBHraTesx
BHYTPEHHEro CropaHusi, MCIOJIb3YIOLIUX B KayecTBe TOINIMBA cMeCh OeH3MHAa
H OMOJIOrHYeCKHUX ~TOIIMBHBIX KOMIO3HIIN

Tak xak B yKa3aHHBIX TEPMOJMHAMUYECKUX CHCTEMaxX B KayecTBE TOILIMBA
WCTIONB3YeTCS CMECh, COJAepKamias Hapsay ¢ OeH3uHOM Oomee  TsDKENOe
OMOJIOTMUECKOe TOIUIMBO U PA3NUYHbIe BUIBI BSI3KUX TOPIOYHMX OMOJIOTMYECKUX
MaTepuajgoB, TO B TaKWX - BHAAX KOMIIO3MIMOHHOTO TOIUIMBA 0Opa3oBaHHe
CT'YCTKOB HJIET 00Jiee MHTEHCUBHO.

B ciyuae, ecnu B TepMOJUHAMHUUYECKYIO CUCTEMY BBEIEHO YCTPOWCTBO IUIS
JTMHAMUYECKOW TOMOTEHHM3AIlMU, CTYCTKH TPH ONpPEACNEHHBIX 00CTOSATEIhCTBAX,
copMupoBaBIINEeCsS B TOIUIMBHBIX OakaXx W COCTOSNIME W3 OCHOBHOI
YIJIEBOJOPOTHON (Dpakiuy TOIUIMBHOW CMECH, B YCTPOHCTBE JIWHAMHUYECKH
CMEINBACTCSI C OCTAJBHBIMU YTIIEBOJOPOIHBIMUA (PPaKIUsIMUA C TMPEBPANICHUEM
CT'YCTKOB CMECH B OJHOPOAHYIO CUCTEMY M3 MHUKPO MJIM HAHO YacTHUII.

Cropanue TrOMOT€HH3MPOBAHHOIO TOIJIMBA IPOUCXOIMUT, KaK IPaBHUIIO, B
CTaOMJIBHOM TEPMOJMHAMHYECKOM pEXUMeE, 0e3 NEeTOHAUWU M C MOHWKEHHBIM
COJIep/KaHUEM CaXKU U OKUCIIOB a30Ta B BBIXJIOMHBIX Ta3ax.
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IIpumeHnenue mpomecca JMHAMHYECKOH TOMOTeHU3AUMH TP ToJade
TOIIMBA HAa roOpejikH O00ijiepoB, TYpOMH M JIPYrHX TepMOIMHAMMYECKHX
yCTpolicTB

Tak xak B yKa3aHHBIX TEPMOIMHAMUYECKHUX CHCTEMax B KaueCTBE TOIUIMBA
HCTIONB3yeTCs OoJee THKENOe TU3EIBHOE TOIUIMBO M PA3IWYHBIC BUIBI Ma3yTa, TO
B TaKMX BHUJAX TOIUIMBA 00pa30BaHME CIYCTKOB M3 Oojee TKENBIX (ppakuuii ¢
BBICOKOH BSI3KOCTBIO UAET O0Jiee HHTEHCUBHO.

B cnyuae, ecau B cucteMy MOAa4yM TOIUIMBA U BIPBICKA B KaMEPy CrOpaHUs
BBEJICHO YCTPOWCTBO ISl JAMHAMHYECKOM TOMOTEHH3allld, CTYyCTKUH IpH
OIIpeCIEHHBIX O00CTOATEIBCTBAX, C(OPMHUPOBABINUECS B TOIUIMBHBIX Oakax M
COCTOSIIIIME W3 OCHOBHOW YIVIEBOJOPOIHOI (DpaKkiMU TOIUIMBHON CMeCH, B
YCTPOHCTBE JAWHAMHYECKH CMEIIMBACTCS C OCTAIBHBIMH  YTIICBOIOPOIHBIMH
(pakIHsAME C IPEBPAIICHAEM CI'yCTKOB CMECH B MUKPO WJIM HAaHO YaCTHIIBI.

Cropanue TrOMOTCHH3WPOBAHHOTO TOILIMBA IIPOUCXOIUT, KaK IPAaBHJIO, B
CTaOMIIEHOM TEPMOAMHAMHYECKOM peXnMe, 0€3 IeTOHAIUH W C TOHMKEHHBIM
coJiepKaHUeM CaKd M OKHCJIOB a30Ta B BBIXJIOIHBIX ra3ax.

B oTnmenpHBIX chny4asx W TpU_OHPEHACTHEHHBIX YCIOBUSIX HMEET MECTO
CYIIECTBEHHAs! 5KOHOMHUSI TOILIMBA.
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IloTeHumnas NMpUMeHEeHHs Mpolecca TUHAMHYECKOW IOMOreHH3aluv B
CYIOBBIX IBUIaTeJIsIX U IN3€eJIbHBIX I'eHEPATOpPax

Tak Kak B yKa3aHHBIX TEPMOJMHAMHUYECKUX CHCTEMax B KaueCTBE TOILIMBA
HcHoNb3yeTcs OoJee THKENOE TU3ENbHOE TOIUIMBO U Pa3INyHble BUABI Ma3yTa, TO
B TaKMX BHUJIaX TOIUINBA 00pa30BaHUE CI'YCTKOB HIET 00Jiee MHTEHCHUBHO.

B cnyuae, eciu B cuctemMy CyJOBOTO JIBUTATENs MU IM3EIILHOTO TeHEepaTopa
BBEJICHO YCTPOWCTBO ISl JAMHAMHYECKOM TOMOTEHH3Alllh, CTYyCTKH IpH
OnpeAeHEHHBIX 00CTOSATENBCTBAX, C(HOPMUPOBABIIMECS B TOIUIMBHBIX Oakax H
COCTOSIIIUE M3 OCHOBHOW YIJICBOJOPOJHOM (pakiMu TOIUIMBHOW CMECH, B
YCTpOMCTBE JMHAMUYECKH CMEIIMBACTCA C OCTAJIbHBIMH YIJIEBOJIOPOJAHBIMH
(paknuAMH ¢ PEeBpaIIeHHeM CIYCTKOB CMECH B MUKPO HJIH HAHO YaCTHUIBI.

Cropanue rOMOT€HH3MPOBAHHOIO TOIJIMBA IPOUCXOIMUT, KaK MpPaBHJIO, B
CTaOMUJIPHOM TEPMOJMHAMUYECKOM pEKHUME, 0e3 JIETOHAMU U C TOHWKCHHBIM
COJIEp’KaHUEM CAKU M OKHCIIOB a30Ta B BBIXJIONHBIX Ta3aX.

IloTenunan npuMeHeHHUs TMpouecca JUHAMHYECKOW TOMOTCHHM3alMH B
JBUTaTEJIbHBIX YCTAHOBKAX JIETATENbHBIX allliapaToB

B cBs3M ¢ TOABHBIIMMHUCS B TIOCIIEJHEE BpeMsi COOOMICHUSIMH O
SKCIIEPUMEHTAIBHOM TMPUMEHEHUH OMOJIOTMYECKOT0 -TOIIMBA WIJIM TOTLTMBHBIX
cMecell sl IBUraTeliel JeTaTebHbIX alapaTtoB U, 3Has O TOM, YTO TOIUIMBHBIE
CMecH, coJiepKalinue OMOJOTHYECKUE -TOIUIMBHBIE KOMIIOHEHTHI UMEIOT CBOMCTBO
K 00pa30BaHMIO CT'YCTKOB, AMHAMHYECKas FOMOT'€HU3AIMsI TAaKOTO TOIUIMBA Hepes
BIIPBICKOM B KaMEpy CrOpaHUs, MOXKET 3HAYUTEIHHO MOBBICUTH HAIEKHOCTh TAKUX
JIBUTATEICH U MOXXET OTKPBITh MyTh K NMPUMEHEHUIO TOIUIMBHBIX KOMIIO3HMIIMHA B
JIBUTATEJISIX JIETATEJIbHBIX allapaToB.
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CpaBHUTEJIBHBIN  aHAIU3  CYLIECTBYIOIMX M NpPeJJ0:KeHHBIX
TeXHOJIOIHii IPUTOTOBJICHHS U UCII0JIb30BAHMS IMYJIbLCHIH

CpaBHEHHE W3BECTHBIX TEXHOJOTUH TONYy4YEHHUs BOAHBIX TOIUIMBHBIX
OMYJIbCUH C MPUMEHEHHEM XUMHUYECKHX CTAOMIM3aTOPOB U APYIHX XHUMHUYIECKUX
BEIICCTB HE SBIISIONIUXCA  YIJICBOJOPOAHBIM TOIIMBOM C HM300pETEHHOMN
TEXHOJIOTHEH OHJIAalH (YOPMHUPOBAHUS SMYIBCHU B PEKUME PEaTbHOTO BPEMEHH C
MOCTOSIHHBIM OECKOHTAKTHBIM KOHTPOJIEM I1apaMeTpPOB MYJIbCHH OCHOBAaHHBIM Ha
0a3e ¥ MPUHIIMIIAX IEKTPOMATHUTHON PE30HAHCHON CTIIEKTPOCKOIINH :

IpeumymiectBa HW300PETEHHOW TEXHOJOTMH OHJIAHH, MPHUTOTOBICHUS
SMYJILCUH TE€PEJl U3BECTHBIMU TEXHOJIOTHSIMH TOJIYYECHUSI BOJHBIX — TOIUTUBHBIX
SMYJIbCHA, -

- B 5MYJIbCHH, TMOJYYCHHOH METOJOM JMHAMUYECKOW OHJIAH B pEXHME
peansHOTO BpeMeH! (POpMUPOBAHUS SMYITHCHH UMEIOTCS TOJIBKO JBa KOMIIOHEHTA,
BOZIa M KHUJKOE TOILIMBO, MPUUEM KaueCTBO BOJIbI MOKET BApbUPOBATHCS B CAMBIX
IIUPOKUX Mpejenax OT MPOCTON BOAOTPOBOAHON BOJBI 10 e-MOHU30BAHHOMN BOJBI
(c ucronb30BaHUEM ISl OHJIAWH B PEKMME PEaTbHOTO BPEMEHH TPOM3BOICTBA
SMYJILCUH OJIHOTO U TOTO JK€ YCTPONCTBA, 0€3 M3MEHEHUH )

- TpU TPOU3BOJACTBE OMYIBCHM METOAOM JTUHAMHYECKOW OHJIAWH
(hopMHpOBaHHs AMYJIbCHH, B TPOIECC aBTOHOMHOTO (OPMHPOBAHHS IMYILCHU
BXOAUT KOMIUIEKCHBIM WHTETPATHUBHBINM JAMHAMHYECKHUH TIpOLIECC OHJIANH
TOMOTEHHU3ALNN AOMYJIbCUH, KOTOPBIM BKJIIOYAa€T MIHOBEHHYIO TPEXMEPHYIO
TOMOT€HHU3ALINIO YPOBHS TYpOYJICHTHOCTH IMMOTOKA AMYJIbCUU

- TIpollecC TMHAMUYECKOI0 MPOU3BOJICTBA AMYJIBCUH BEAETCS B 3aMKHYTOM
TEPMETUYHOM O0BEME, M TOJIyYCHHAs SMYJIbCHS COXPaHAET CBOM CBOICTBa [0
pasrepMeTH3aIinu 3Toro oobEMa

- OMYJbCHS, IOJYyYEHHas METOJOM JHMHAMUYECKOW OHJIAMH CHCTEMBI
CMEIIMBAaHUS KOMIIOHEHTOB SMYJIbCUU B 30HE C MOHMKEHHBIM JIaBICHUEM U JaKe
BAKYyMOM, HMEET OJHOPOJHYI TPEXMEPHYIO MHKPO —KaIlCyJUpPOBaHHYIO
CTPYKTYpY, KOTOpasi 001aaeT COoCOOHOCTBIO K pereHepaliy mocjie JTUTEIbHOTO
XpaHEHUS 3MYJIbCUU B MOTEPSBIIUX T€PMETUYHOCTh M3HAYAIBHO I'€PMETHUYHBIX
EMKOCTAX
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- TpEXMepHas CTPYKTypa KaICyi B TaKOW dMYJIbCHH, MPEICTABISICT COOOH,
KaK MUHHMYM JIBYX-yPOBHEBYIO CHCTEMY, B KOTOPOW MMEETCS MHKpPO WIIM HaHO
cepudeckoe sIPO Karcyibl U3 BOIBI, OKPYXEHHOE O0OJOYKOW M3 TOIUIMBHON
JKUIKOCTH; Takas CTpyKTypa IIO3BOJSIET MPH BIPBICKE W HCIAPEHHH sapa
MONYYUTh PPEKT IUCTIEPCHOCTH DKBUBAJICHTHBIH HAHO pacmbuly, B KoHeYyHOM
pe3ysbTaTe TO SIBICHUE MTO3BOJISICT PE3KO CHU3UTH JaBJICHUE HA BOpbICKe (Ha 35-
45 %) dro p[aér JOTOJNHUTENBHYIO OKOHOMHIO TOIUIMBA M  IOBBIIIACT
JIOJITOBEYHOCTh MHKEKTOPOB, MPU CHUKEHUH UX CTOMMOCTH

- IPUMEHEHHUE U300PETEHHON AMYJILCUH, HATIPUMED, B TOIUIMBHOM HPOIIECCEe
COBPEMEHHOTO JHM3EJIbHOTO JABHUIATENS MMO3BOJISIET CHU3UTh KOHIICHTPAIUIO CAXH B
BBIXJIOITHBIX Ta3ax JBurareis Ha 92 %

- IPUMEHEeHHE N300PETEHHON SMYITHCHHU TIO3BOJISIET CYIIECTBEHHO TTOBBICUTD
WHTCHCUBHOCTh OTOOpa Temja MpH CrOpaHWW TOIUIMBA B  LWJIHHJIpPAX
COBPEMEHHOTO TU3EJIHOTO JIBUTATEIIS

- T[pHMEHEHHWE H300peTEHHOW OSMYIBCUM B TOIUIMBHOM  TIpOIecce
COBPEMEHHOTO JIU3CIIBHOIO JIBUTATENsI TO3BOJSET PE3KO COKPATHTh BpeMs,
HEOOXOUMOe JUIS TIOJHOTO CrOpaHWs ' TOIUIMBA B LWIMHApPAX JBHTAaTels H
MO3BOJISICT peain30BaTh HanboJiee ONTUMAIbHBIN BAPUAHT BPEMEHH BIIPBhICKA

- KarcynupoBaHHas TPEXMEPHAsi CTPYKTYpa SMYIbCUU OOECIeunBaeT MpPHU
BIIPHICKE B KaMepy CrOpaHHs II0JIy4eHHE MHUHUMAIIBHBIX Pa3MEpOB JUCIEPCUU
YACTHII YIJIEBOJOPOIHOIO TOIUIMBA U YCHIIMBAET 3PPEKTUBHOCTH OTOOPA SHEPTHH
HCTIAPSHUST MUKPO-KAIlellb BOJIBI

- KamncyJupoBaHHas TpEXMEpHas CTPYKTypa AMYIbCHH OOECIICYMBACT MpPH
BIIPBICKE B KaMepy CropaHus IOJy4YeHHE OJHOPOJHOTO IO TEeMIIepaType W
IUIOTHOCTH (pakesia mjaMeHH, YTO COKpallaeT BpeMsi HeoOXOJUMOe JIJIsi MTOJIHOTO
CTOpaHMS U TIOJIHOW peallu3aliy TeIlia, COAEePIKAIIerocs B TOTUINBE

- KarcymupOBaHHas TpEXMEpHas CTPYKTYpa dMYIbCHU O0ECICUnBACT TPU
BIIPBICKE B KaMEPY CTOpaHHs MOJTy4YeHHE CHMMETPHYHOTO U OJHOPOIHOTO (hakena
IJTaMEHW, KOTOPBI HMMEEeT ONTHMAallbHBbIE JIOKAIbHBIC YCIOBHS TOPEHUS, ITIPH
KOTOPBIX PE3KO COKpallaeTcss BpeMs HEOOXOAMMOE [UIsl YCKOPEHHOro oTOopa
Temia, 4YTO TO3BOJSIET BHIOpaTh HamOoNee ONTUMAIbHBIE BpPEMEHHBIE U
TEOMETPUYECKUE YCIIOBHUS BIIPHICKA
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- NpPUMEHEHHE B KayecTBE TOIUIMBA BOJHOW — TOIIMBHOH SMyJIbCHUM C
KaIlCyJIMPOBAaHHOU TPEXMEPHOU CTPYKTYpOM MO3BOJISIET OINTUMU3UPOBATH YCIOBUS
U COKpPAaTUTh BpeMs BIPBICKA, YTO PE3KO COKpAIaeT BpPeMs NHUKJIA ITOJIHOTO
CTOpaHUs U TMO3BOJSIET MONyYHTh IPH OJHOM H TOM K€ pacXoje TOILIMBa Ooiee
BBICOKUI KpYTAIIUI MOMEHT

- KalCyJUpOBaHHAs TPEXMEpHasi CTPYKTypa SMYyJIbCUH O0eCIeunBaeT MpH
BIIPBICKE B KaMepy CTOPAaHUs MONyYeHHE CHMMETPHYHOTO M OJHOPOTHOTO (hakena
IIaMEHH, KOTOPbIIl UMEET ONTUMANbHBIE JIOKATbHBIE YCIOBHUS FOPEHHs, KOTOPbIE
o0ecreunBalOT pPe3Koe CHI)KEHHE BLIOPOCOB B aTMocdepy YacTHLl YEPHOTO
yriepoja

CpaBHeHHE M3BECTHBIX TEXHOJIOTHH HEMOCPEICTBEHHOrO BIIPBICKA BOJIBI B
KaMepy CropaHds TEpPMOJUHAMHYECKOTO YCTPOHCTBA €  HM300pETEHHOMN
TEXHOJIOTHEl OHNalH MPONU3BOCTBA SMYIbCUH:
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9MYIBCUU TEpeJl U3BECTHBIMH TEXHOJIOTUSAMU HEMOCPEICTBEHHOTO BIIPHICKA BOJBI
B KaMepy CrOpaHusl IPOU3BEJCHHAS OMYJIbCUS UMEET CBOMCTBA pereHepalu BCeX
napaMeTpoB yepe3 Oosiee dem yepe3 6 MecAleB OT MOMEHTa IEPBUYHOTIO
MIPOU3BO/ICTBA.

OTa BO3MOKHOCTb [103BOJIIET HE YCTAHABIUBATH Ha JIBUraTEllb BHYTPEHHETO
CTOpaHusl YCTpOicTBO M1t (JOPMUPOBAHUS dMYNIBCHH, A 3aTOTABINBATh IMYJIBCHIO
3apaHee BIUIOTH J0 IepHosa B 6 MecAIeB C MOMEHTA IIEPBUYHOTO (POPMHUPOBAHUS.

CpaBHEHHE M3BECTHBIX TEXHOJIOTMH HEMOCPEICTBEHHOIO BIIPHICKA BOABI B
KaMepy CropaHHs TEepMOJMHAMHYECKOTO  YCTPOHCTBA C  M300pCTEHHOM
TEXHOJIOTHEH IpeJBapUTEIbHOM AMHAMHYECKOH OMYJIbCUU C BO3MOXHOCTBIO
PEBOCCTAaHOBUTENBHOTO  (DOPMHPOBAHUS ~ AMYIbCHH W JOHNOJHHTEIBHOM
rOMOreHU3alyel nepesl BIPbICKOM B KaMEpPy CrOpaHusl.

Texnomoruss AMHAMHUYECKOTO, MIHOBEHHOTO, MyIbTH- KOMIIOHEHTHOTO
OJTHOPOZHOI'0 CMELIMBAHUS, TOMOICHU3alUN U aKTUBUPOBAHUSA XKUJIKOCTEH, ra30B
U adposoneil Ha 6a3e TPEXMEPHOM, ynpaBiIseMoll M aJanTUPYIOLIEHCs B peKUMe
peanbHOro BpeMEHH KaBUTAIUN.
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Kparkas xapakTepucTHKa BApDHAHTOB CHCTEM [1JIsl TMHAMUY€ECKOIo,
MIHOBEHHOI0, MyJIbTHKOMIOHEHTHOT0 OJJHOPOAHOI'0 CMELIUBAHMS,
TOMOTeHHM3alMM U AKTUBHPOBAHMSA KUIKOCTeil, ra30B U a3po3oJiei
Ha 0a3e TPEéXMepHON, ynpaBsieMoll U aaNTHpPYIoLIelicsl B pexKuMe
P€aJbHOT0 BPEMEHU KaBUTAllMH.

TexHoIorUK MOTYT OBITh aIaAITHPOBAHBI C CYIIECTBYIOIIAM 000pYyI0BAaHHEM
110 JBYM OCHOBHBIM BapHaHTaM:

- B BHJIC€ CHUCTEMBI JJISl NPEIBAPUTEIBHOTO CMEIINBAHUS C MOCIEAYIOIIUM
BOCCTAHOBJICHUEM CBOMCTB M KauecTBAa CMECH IIOCJIC PAa3JIMYHBIX TIEPUOJIOB
XpaHeHUs

- B BHJIC CUCTEMBbI ISl BCTPAWBaHUsl B TPyOOIIPOBOJI ¥ CMEIIMBAHUS OHJIANH
B 9TOM TpyOOIpoBOJ. B cBOIO odepenp 3Ta cucTeMa MMEET JBa MCIOIHEHUS, - C
PeUUpKYJISIIME BO3BPATHOTO IIOTOKA CMECH U 0€3 PelUpKYIIALIN

CucreMsl a1 cOOPKH M MOHTa)ka He TPeOYIOT KaKUX — TO CIICHUAIBHBIX U
OpUTHHAJIBHBIX KOMIIOHEHTOB, BCE JAETAIM M 3JIEMEHTHl CHUCTEM, KaK IPaBUIIO
SIBIIIFOTCS.  CTAHJAAPTHBIMH U HE TPEOYHOT TOJArOHKA WU  CIHEIHAIBHON
MOIUPUKAINT

Tak KaK camMO YCTPOHCTBO SBJISICTCS CPABHUTEIBHO MAJOrabapuTHBIM, TO H
CHCTEMBI SIBIISIIOTCS UCKIIOYUTENIBHO MANIOTradapuTHBIMU, YTO MO3BOJISIET YIOOHO U
MPOCTO aJANTUPOBATH X C 0A30BBIM TEXHOJIOTHYECKUM 000PYIOBAHHEM.

KpaTtkass XxapakTepucTuKa: TEXHOJOIMH JUHAMHYECKOTO, MIHOBEHHOTO,
MYJIBTH-  KOMIIOHEHTHOT'O  OJHOPOJAHOIO CMEUIMBAHHUA, TOMOICHHM3AIMH |
AKTUBHPOBAHUS JKUIKOCTEH, Ta30B M a’p030Jiell B PA3IMYHBIX KOMOMHALUAX H
MPOTOPIHUAX, Ha 0aze TPEXMEPHOHU, yIPaBIseMON U aJanTUPYIOMIEHCsS B PeXKIME
peaNbHOTO BpEMEHH KaBUTAIIMH.

VHukanabHble CBOWCTBA M BO3MOXKHOCTH YKa3aHHOW TEXHOJIOTMU IO
COCTOSIHHMIO Ha CErOHsI HE UMEIOT aHaJIOr0OB B MUPOBOI MpaKTHKE.

K takoro pona cBoiicTBaM 1 0COOCHHOCTSM MOYXHO OTHECTH CIIEAYIOIIHUE

- HCKIIOYMTENBFHO Majble TaO0apuThl W BEC YCTPOWCTBA U pean3aluu
TEXHOJIOTHH, TI0 OTHOIICHHUIO K €ro MPOU3BOAUTEIBHOCTH

- OTCYTCTBHE HEOOXOJUMOCTH B JOTOJHHUTEIbHBIX 3aTpaTax JHEPTUU Ha
porece
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- BO3MOXXHOCTh BEJICHHMS W 3aBEpIICHUs Mpolecca B TEUYCHUH OTpe3Ka
BpEMEHH MEHbIIE OTHON CEKYH/IBI

- BO3MOXHOCTH CMEIIWBAHUS JKUIKOCTEH C KHIKOCTSIMH, KHUIKOCTEH C
JKUJIKOCTSIMH U Ta3aMHu

- BO3MOKHOCTBH ()OPMHUPOBAHHS B TIOTOKE CYKMMAEMBIX KHIKOCTEH M CMecei
W3 KUJKOCTEN

- BO3MOXXHOCTh BECTH TOMOTEHHM3AlMI0 B MOTOKE CMeCEel M3 HECKOIBKUX
JKUAKOCTEHN

- BO3MOKHOCTb OJTHOBPEMEHHO OTHOPOAHO CMEIIUBaTh u
TOMOTCHU3UPOBATh J0 8 pa3IHIHbBIX )KHUIKOCTEH

- BO3MOYKHOCTb PpEreHepHUpoBaTh CMECH MU OSMYJIbCHUHM [0 HCTEUCHUHU
HECKOJBKUX MECSIEB OT MOMEHTA TIPUTOTOBICHHS

- BO3MOKHOCTb BECTH PAaCTBOPEHHE ra30B B KUAKOCTSIX Ha — JIETY, TO €CTh B
MMOTOKE JKUIKOCTEH, B TOM YHCIIE PACTBOPECHHE TOPIOYHX Ta30B B )KUIKOM TOTLTHBE
1 KUCIIOPOJia B BOJIE

- CMEIIMBAHHE B YCTPOMCTBE HAET ¢ (OPMHPOBAHHEM MHOTOYPOBHEBBIX
MHUKpPO — Karcyll, B KOTOPBIX SIIPOM KaFCYJbl SIBISETCSI MEHEe BSI3Kasl JKUJIKOCTD
CMECH WM SMYJbCHHU, - HAIpUMEP METaHOJI WM BoJa, a 000JOYKa KarcCysbl
(dhopmupyeTcs u3, HaIpUMep — JU3eIBHOTO TOILIMBA

- NpUMEHEHUE KalCyJIuPOBaHHONW TOIUIMBHOM CMecH B Kamepax CrOopaHus
TEPMOJUHAMUYECKUX YCTPOMCTB, MO3BOJISIET PE3KO YBEIMYHUTH BBIXOJ DHEPTHH
HCTIAPeHUsT U CHU3UTH TPeOyeMbIli ypOBEHb BBICOKOTO JABJICHHS Ha BIPBICKE,
Harmpumep B au3enbHoM neuraresne ¢ 1600 6ap go 930 6ap v npu 3TOM MOIYYUTh
CYIIECTBEHHOE CHIDKEHHE pacxoja TOIUIMBA W KOHICHTPAlMM 3arpsi3HCHHN B
BBIXJIOITHBIX razax

- Ype3BHIYAHO KOPOTKHH IIMKII TPUTOTOBJICHHS CMECH WM DMYIbCHUH,
MO3BOJISIET aJIANITUPOBATh TEXHOJOTHIO C JIIOOBIM 00OpyHOBaHHEM 0e3 ero
MOIU(pUKALINH.
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PesysbraThl ucnbiTanuii « MyabTH(OYHKIHOHAJIBHBIN TOILIMBHBIH 0aK,
HanpuMep, AU3eJbHOI0 ABUIaTelIsl: MPOBEPKa padoToCIOCOOHOCTH

JluHamMuueckoe CMEIIMBaHHE B TIOTOKE CMEIIMBAEMBIX KOMIIOHEHTOB
MpeCTaBIsIeT cOOON WHTETPATHBHBIA MPONECC CMENIMBaHWs, TOMOTCHU3AINH H
AKTUBHPOBAaHUS C OJHOBPEMEHHbHIM (OPMHUPOBAHHEM MHKpPOKAmcyl, U, B
OTAENBHBIX CIy4asX, 1 HAHO KarcyJ B CMEIINBAEMbIX BEIECTBAX.

IIpn cmemmBaHMU TOIUIMBHBIX CMECEHl 3TOT mpouecc npuodperaeT emé
6onee pa3BuThiii Bua. OCOOECHHO 3TO MPOSIBISICTCS MPU CMEIIUBAaHUK JIU3€IbHOTO
TOIIMBa (KOTOpPOe B OONEM KOHTEKCTe pacCMaTpUBAETCsl KaK Macio) ¢
MeTaHoJ0M (KOTOPBIH B TOM K€ KOHTEKCTE MOXET PacCMaTpUBAThCs KaK BOJA).

Ilppy  »ToM MeTaHOT WMeeT CHEHUPHUKY, KOTOpas  ONpeneNseT
BO3HMKHOBEHHME y CMECH HOBBIX HEOOBIUHBIX CBOMCTB, KOTOpbIE HE MPHUCYILU
M3BECTHBIM JIO HACTOSIIETO BPEMEHH TOIUIMBHBIM CMeCsM (Hampumep, Ha 0Oase
DrtaHona).

B TedeHnH HEKOTOPOro BpeMEHH IOCiie TIPUTOTOBICHHMSI, TOTIJIMBHAS CMECh
73 TU3ENTbHOTO TOTIMBA M METaHOJa pa3/ielisieTcsi Ha 1Be Gpakiyn: Oolee IETKYo.
coaepsxarryto Mmetatoun (95 %) B cTaOMIIBbHOI CBS3U C AU3EIBHBIM TOILTUBOM (5 %)
u Oouee TSHKETYIO. COAEPIKAIyI0 AU3eTbHOe TOIHBO (98%) B cTaOMIIbHOM CBSI3M C
MeTaHosoM (2 %).

ITpu BcEM ToM, uTO 00€ yKazaHHbIC (ppakiuu (HapUMep, B HAKOMUTEIbHOM
EMKOCTH) MMEIOT JOCTATOYHO YETKHHA M pa3rpaHUUYCHHBIH 00BEM, TeM He MeHee
npu ManeiimeM B30aiTHIBAHWM, B TEUEHUHM HECKONBKMX CEKYHI CMech
nproOpeTaeT N3HAYAIBHYIO KalCYJIMPOBAaHHYIO i TOMOT€HHYIO (OpMY.

Orto sBiaeHHe ObIJIO HEOJHOKPATHO MpoBepeHo M mokazano 100%
MTOBTOPSIEMOCTb.

Ha 6a3e 3Toro siBJIeHUs] MOCTPOCH TMPHUHIIMIT YHUBEPCATHLHOTO TOILTHBHOTO
0aka 171 COBPEMEHHOTO AM3EIBHOTO ABUTaTeNs; Takoi TOIUIMBHBIA Oak MOXKET
MPUMEHSTHCS KaK s OOBIMHOTO JM3ETBHOTO TOIUIMBA, TAaK M JUISI TOTUTMBHBIX
cMecell M3 TU3eNbHOrO TOIIMBA U METaHoJIa.

B xauecTBe MJOMONHEHHMS K KOHCTPYKTUBHBIM JJIEMEHTaM OOBIYHOTO
TOIUIMBHOrOo Oaka JU3E€IbHOrO [BUraTels, YHUBEPCAIbHBIA TOMJIMBHBIA Oak
COJICPIKUT CUCTEMY MHOTOKPAaTHOTO MOBTOPEHUs Mpolecca MOAyYeHUs] SMYIbCHH,
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BKJIFOYAIOIIYIO IEHTPHU(YTaTbHBII HACOC, BXOX B KOTOPBIH COSIMHEH C BEPXHHUM
CJIOEM CMeCH B 0aKe M BBIXOJ KOTOPOTO BBEJEH B HIDKHHUHN CIIOW CMecH B Oaxe.

JluHaMHYecKoe CMEIIMBaHHE B IIOTOKE CMEIIMBAEMBIX KOMIIOHCHTOB
OMYJIBCUU  TPEACTaBIIeT COOOM WHTETrPaTHBHBIM MPOLECC CMEIIUBAHMSA,
KOMITOHCHTOB SMYJIBCHH, TOMOTCHU3AIUN W aKTHBHPOBAHUS C OJHOBPEMEHHBIM
(hopMHpOBaHMEM MMKPOKAIICYJ, W, B OTAEIbHBIX CIydasX, M HaHO Kamlcyl B
CMEIINBAEMBIX BEIIECTBAX.

IIpy  cMmemmMBaHMM  TOIUIMBHBIX  OMYJIbCHH, OCYILECTBIsIEMOM  0e3
MPUMEHEHUS! XMMUYECKUX CTa0MIM3aTOpPOB M AaKTUBATOPOB OMYJIbCHH, ATOT
rpouecc npuodpetaer emE 6osee pa3BUThIi Bua. OCOOEHHO 3TO MPOSIBIAETCS MPH
cmemnBanuu  JluzenbHoro  romiauBa  (KoTopoe B oOLIEeM  KOHTEKCTE
paccMmaTpuBaeTcs Kak Maciio) ¢ OOBIYHONM BOJOMPOBOIHON BOIOH (KOTOpas B TOM
JK€ KOHTEKCTE MOXKET paccMaTpuBaThecsl Kak Boaa). To ecTh UIET peub 0 SMYJIbCUU
THUIA: BOJIa B MacIIO.

IIpu sTOM MpEMeHEeHHE OOBIYHOM BOIOIIPOBOIHON BOJBI, COAepIKamel Kak
MuHUMYM 200 MWIIMrpaMM Ha JIMTP COJeii M MMEIoLIe JI0CTaTOYHO BBICOKYIO
MIPOBOUMOCT, HMeEET CHenu(pHuKy, KOTOpas OIpeaeisieT BO3HUKHOBCHHE Y
TOIUIMBHOM 5MYIbCUHM HOBBIX HEOOLIYHBIX CBOWCTB, KOTOpBIE HE MPUCYLIH
M3BECTHBIM JI0 HACTOSIIETO BPEMEHN TOIUTMBHBIM SMYJbCHAM (HampuMmep Ha 0ase
JUCTWIIMPOBAHHOM WM Jle- HOHW30BAaHHOM BOJBI, MMEIOIUM UM OYEHb HM3KYIO
MIPOBOJMMOCTD HJT BOOOIIIE SBISIOUIYIOCS TUDICKTPHUKOM )

B TeueHMM HEKOTOPOrOo BPEMEHH IIOCJIE IIPUTOTOBICHUS, TOIUIMBHAS
SMYJbCUSI U3 JM3EIbHOIO TOIUIMBA M BOAOMNPOBOIHON BOABI pa3jieisercsl Ha JBe
(bpaknuu: Oosee IETKYIO. COIEPIKAIILYIO TU3eIbHOE TOILTHBO (98 %) B cTaOMIBHON
CBSI3H C MHKpOC(epaMH 13 BOJOMPOBOIHON BOABI (IPHOIU3UTENEHO 2% TI0 Becy)
u Oomee TKETYI0. COMEPIKAITYI0 BOZOIPOBOIHYIO BOIY

Ipu BcéM ToM, 4TO 00€ yKa3zaHHBIC (pAKIMK (HAIpUMeEp B HAKOITUTEIBHOI
EMKOCTH) MMEIOT JOCTATOYHO YETKHH M Pa3TpaHUUYCHHBIH 00bEM, TeM He MeHee
mpu  MaleimeM B30AITHIBAHWM, B TEYEHHH HECKOJIBKHX CEKYH] JMYIbCHS
npuoOpeTaeT U3HAYAIbHYIO KallCYIHPOBAHHYIO 1 TOMOT€HHYIO (OpMY.

310 sBneHHMe ObUIO HeomHOKpaTHO (Oomee 300 TECTOB) NPOBEPEHO W
nokasazno 100% noBTOpseMOCTb.
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Ha 6a3e 3Toro siBJeHUs] MOCTPOCH MPHUHIIMIT YHUBEPCAIHLHOTO TOITMBHOTO
Oaka a1 COBPEMEHHOTO AM3EIBHOTO JBUTaTeNs; Takoil TOIUIMBHBIA Oak MOXKET
MPUMEHSTHCS KaK JiIsi OOBIMHOTO JHM3ETHHOTO TOIUIMBA, TAaK M JUIS TOTUTMBHBIX
OMYJIBCUH U3 TU3ENBHOTO TOTUIBA U BOJBI.

B xadecTBe JMOMONHEHHWS K KOHCTPYKTUBHBIM JJIEMEHTAM OOBIYHOTO
TOIUIMBHOrO Oaka JU3EJILHOIO JIBUTATelNsl, YHUBEPCAIbHBIA TOMJIMBHBIA Oak
COJICPIKUT cUcTeMy pedopMupOBaHUs IMYIIbCUH, BKITIOYAIOIYIO
HEeHTPU(yraabHbIA HACOC, BXOJ B KOTOPBIA COCTUHEH C BEPXHUM CIIOEM CMECH B
Oake ¥ BBIXOJI KOTOPOTO BBE/IEH B HHJKHUH CJIOHM cMecH B Oake.

JluHaMWUYecKoe CMEIIMBaHHEe B TIOTOKE CMEIIMBACMbIX KOMIIOHEHTOB
MHTErpajbHON TOIIMBHOM CMecH MpeacTaBiisieT COOONH MHTErpaTHBHBIM Ipolecc
CMEIMBAHUS, TOMOTCHHM3AallMM W  aKTUBUPOBaHHUSA C  OJHOBPEMEHHBIM
(bopMUpOBaHHEM MHKPOKAICYJ, ¥, B OTACNBHBIX CIIy4asx, W HaHO KamlCyl B
CMEIINBAEMBIX BEIIECTBAX.

Ilpr cMmemuBaHWM WHTETPATBHBIX TOIMJIMBHBIX CMECEH 93TOT TpoIece
npuobperaer emé Oosiee pa3BUTHIA BUJ;. OCOOCHHO 3TO TPOSBISCTCS IPH
cMemwuBaHuM  Ju3enbHOro  TOIUIMBa - (KOTOpoe B oOmIEM  KOHTEKCTE
paccMaTpuBaeTCsl Kak Macio) ¢ cMechbio MeraHona ¢ BOJOH (KOTOpasi B TOM XKe
KOHTEKCTE MOXKET pacCMaTPUBATHCS KaK BOJA).

MeTaHON CMEIIMBACTCS € BOAOH MpeaBapHUTeNIbHO (Hamboiee 3¢ (GeKTHBHEI
cMecu MeTtaHoJia ¢ BOJIOTIPOBOJIHOM BOJIOW B TIponiopiu, - 75% Meranona u 25%
BOJIBI).

IIpu sTom cama mo cebe cMmech MeTaHoja ¢ BOJOW HMeeT CIEHUHKY,
KOTOpasi omnpeessieT BOSHUKHOBEHUE y MHTETPAbHON TOIUIMBHOW CMECH HOBBIX
HEOObIYHBIX CBOWCTB, KOTOPbIE HE MPHUCYILH U3BECTHBIM O HACTOAIIEIO BPEMEHU
TOIUTMBHBIM CMeCsIM (Hampumep Ha 0aze DTaHOJa, B KOTOPBIX MPHUCYTCTBHE BOJIBI
SIBIISIETCST a0CONIOTHO OTPHIIATEIBHBIM (DaKTOPOM).

B TeueHMHM HEKOTOPOTO BpEeMEHH IIOCTE IPUTOTOBJICHUS, HHTErpajbHas
TOIUTMBHAS CMECh W3 JHU3ENbHOTO TOIUIMBA W METaHOJa, IPEeIBAPUTEIHEHO
CMEIIaHHOTO C BOJIOH pazzensercs Ha ABe Gpakuuu: 6osee JErKy0. CoAepKALIYIO
mu3enpHoe TormBo (95 %) B cTaOWIIBHOW CBSI3M ¢ MHKpocepaMu U3 CMECH
MmeTaHojda ¢ Bojgod (5 %) u Gonee TsokEnyro. colepxallylo cmecb MeraHona ¢
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B0 (98%) B cTaOWIIBHOM CBA3M ¢ MHUKpoc(hepaMu U3 JAU3CIBHOTO TOILIHBa (2
%).

Ipu BcéM TOM, 9TO 00€ yKa3aHHBIC (PpaKIUH (HAIPHMEpP, B HAKONMUTEIBHOMN
EMKOCTH) MMEIOT JOCTaTOYHO YETKHH M pa3rpaHUYEHHBIH 00BEM, TeM HE MeHee
npu MaueiiimeM B30alThIBAHUHM, B TEUCHWH HECKOJIBKUX CEKYH]] WHTErpalbHas
TOIUIMBHASI CMECh MPUOOPETaeT W3HAYANBHYIO KAlCYJIUPOBAaHHYIO U TOMOTCHHYIO
bopmy.

Orto sBiaeHHe ObIJIO HEOJHOKPATHO MpoBepeHo M mokazano 100%
MOBTOPSIEMOCTb, MPHYEM BO3MOXKHOCTH K MHOTOKPaTHOMY TIOBTOPHOMY pe-
(OPMHPOBAHHIO B OJMHAKOBOW CTENCHM COXpAaHsIACh B 00BEMaxX HWHTErpaIbHON
torutuBHOW cMecu oT 50 nmutpoB a0 1000 nutpoB; HeoOX0aMMO OTMETHTH, YTO
CIIOCOOHOCTE K MHOTOKPAaTHOMY pe- (OPMHPOBAHHIO COXpaHsIach W IIPH
JUINTEIbHOM XpaHEHUM HHTErpajJbHOM TONJIMBHOM CMeCH IOCie MEepBUYHOIO
IIPUTOTOBICHUS (MCHBITAHHOE BpeMst O0Jiee HECKOJIBKIX MECSIIEB, KaK AT JIETKOTO
TaK M JUIA TSDKETIOTO AU3EIBHOTO TOTIINBA).

Ha 6asze sTOroO sIBIeHHSI MOCTPOSH MPUHIUI YHHUBEPCAIBHOT'O TOTUTUBHOTO
6aka JUI1 COBPEMEHHOTO TH3EIBHOrO JIBHTaTeNs; Takol TOIUIMBHEIA Oak MOXeET
MPUMEHATHCS Kak JUIsl OOBIYHOTO AM3EIBbHOIO TOIUIMBA, TaK U AJIST MHTETPaJbHbIX
TOIUTMBHBIX KOMITO3WUIMHA W3 TU3EIBHOrO TOIJIMBA M METAaHOJA, CMEUIAHHOTO C
BOJIOM.

B xauecTBe MAOMONHEHHMS K KOHCTPYKTUBHBIM JJIEMEHTAM OOBIYHOIO
TOIUTMBHOTO 0aka IHM3eIBHOTO IBHTATeNs, YHHBEPCAJBbHBIH TOIUIMBHBEIN Oak
COJCPKUT CHUCTEMY IOBTOPHOIO peGOpMUPOBAHUS HSMYILCUH, BKIIOYAIOLIYIO
[EHTPU(YTATEHBIA HAcOC, BXOA B KOTOPHIA COSAMHEH ¢ BEPXHHUM CIIOEM CMECH B
6ake 1 BBIXOJl KOTOPOI'O BBEAEH B HU)KHUIL CI0i cMecH B Oake.

OKCMEPUMEHTAILHO TIOJIyYe€Hbl W MHOTOKPATHO WCIIBITAHBI CIIEIYIOIIIe
BapHaHTHl TOIJIMBHBIX CMECel M MHTETPAIbHBIX TOTUTUBHBIX KOMITO3HUIIMN : JIETKHE
TOIUTMBHBIE CMecH Ha 0a3e nu3enbHOro TommBa Ne 2 W MeTaHona U JIETKHE
WHTETPAIbHBIE TOIUTUBHBIE KOMIIO3WUIINH Ha 0a3e MU3eNbHOro TorumBa Ne 2 u
CMECH U3 METaHoJIa ¥ BOJOIPOBOIHON BOABI.

Kak mpaBuimo mpomopnuM MeTaHONa B TAaKHX TOIUIMBHBIX CMECSX
koneouoTest ot 10% nmo 30%, a nHambonee 3(QeKTHBHONH HMHTErpaIbHON
TOIUIMBHOM KOMIIO3MIIMEM OKa3zajgach KOMIO3MIMs, B KOTOPOM MeTaHOI
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MpeIBapUTENILHO CMEIIaH ¢ BOAOIPOBOAHON BOJIOH B mponopiuu 75% MeraHoa ¢
25% BOJIBI.

Heo0XxoaumMo 0TMETHTh UCKITFOYUTEBHO BAXKHBIN (HaKTOP, UMEFOLIHI MECTO
KaK B TOIUIMBHBIX CMECSX, TaK U B HHTETPAIBbHBIX TOIUTMBHBIX KOMIIO3UIIHSIX.

OTOoT (QaKkTop, - HANMYHE CYIIECTBEHHOTO KOJIMYECTBA PACTBOPEHHOTO
KHCIIOpOJIa B ATHUX COCIMHEHUSX; YKa3aHHbIH (akTop B KOpHE MEHSET
COOTHOIIICHUE MEX]y BECOM TOILIMBA U KOJMYECTBOM KHCIOpPOJa, HEOOXOIUMOTO
JUTSI €T0 MOJIHOTO CrOPaHHUS.

DT0 SIBIICHUE IOCTATOYHO MPOCTO OOBSICHSCTCS:

CrexuomeTpudeckas MporopLus MEXIy BECOM JTU3eIbHOTO TorumBa Ne 2 u
BO3JyXOM B IIpollecce cropaHusi cocraiser 1: 14.6, To ecTh A TOJHOTO
cropanus | KujorpamMma JH3eIBHOTO TOIUIMBA HeoOXomuMmo 14.6 kuirorpamma
BO31yxa; B To jxe Bpems g cropaHus | KuiorpaMma MeTaHoJa HEOOXOJAHMO
TOJBKO 6.4 KMIIOrpaMMa BO3/yXa.

Takum oOpa3oM Jyisi MOTHOTO cropaHus 1 KuiorpaMma TOIUTMBHOM CMECH,
conepxkarieir 30% wmeranona u 70% AW3ENBHOTO TOILIMBA HEOOXOIUMO TOJIBKO
11.72 xunorpamma Bo3ayxa uiu Ha 24.57 % MeHblLe.

DTO CyIIECTBCHHBIH, HO _HE €IWHCTBCHHBIH (AKTOp  TOBBIIICHUS
9((GEKTUBHOCTH W OKOHOMHYHOCTU IH3EJIBHOTO JBHTATENs, HCIOJIB3YIOMIET0o
TOIUTMBHBIC CMECH Ha 0a3e IU3CIIBHOI0 TOTUIMBA M METaHOJIA.

TepMOAMHAMUYECKUI © MEXaHU3M CrOpPaHUS HWHTETPAJIbHBIX TOILTUBHBIX
KOMITO3UIIHH emé 10 KOHIA HE U3YYEeH.

Kak mpaBuiio ux XapakTepUCTHKH OJIM3KH K YKa3aHHBIM XapaKTEpPUCTHKAM
TOITUBHBIX CMECEH.

TonnuBHBIE SMYJILCUU JII NMPUMEHEHUs B KAaueCTBE TOIJIMBHOW CMECH B
COBPEMEHHOM JM3EJIbHOM JIBUTATEJIE XOPOIIO U3BECTHBHI.

TonnuBHBIE 5MYJIbCHUHM MPUTOTOBJICHHBIE IPH IOMOUIM YCTPOHCTBA H
METOAa, MPECTaBIIAIOUINX COO0H B COBOKYITHOCTH, - JIMHAMHUYECKOE CMEIINBaHHE
B TOTOKE CMEIIMBAEMBIX KOMITOHEHTOB WHTETPAILHOW TOILIMBHOM CMECH HWIIH
SMYJIbCUH, SBIISIOTCS KAICYJIUPOBAHHBIMA MUKPO WJIM HAHO KOMIIO3HUIIHSIMH.

MexaHu3M OHJIAH-(OPMHUPOBAHUS KArCyll U pehOPMHUPOBAHUSI KATICYJT eIé
JI0 KOHILIA HE W3y4Ye€H, HO SIBIICHUE COXpPAHEHHs MaMsTh (HOPMBI KOMIIOHEHTOB
Karcyyn J0CTaTOYHO TJIyOOKO M3y4eHO M UCIBITAHO;, YKa3aHHOE sIBJICHUC
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MO3BOJISIET MOCTE pasfielicHus Gppakiuidi SMYIbCUU BBIMOJHUTD MOYTH MTHOBEHHOE
pedopMupoBaHHEe KalCyl WIA TMOBTOPHYIO pe- MPONYKIHIO OMYIbCHH
BO3BPANIAIOIIIX dMYIIBCHU NIEPBOHAYATIBHYIO (POPMY U TPEXMEPHOE COOTHOIICHUE
COCTaBJISIOIINX KOMIIOHEHTOB.

Haunbonee dYacTo TPUMEHSIOTCS ASMYJIbCHU THMA BOJA B Macio, B
cootHouiennu 80% au3enbHOro Tormaa U 20% BOIOIPOBOJIHON BOJIBI.

Hcxomss W3 MONYYEHHOTO  OmbITA W Ha  0a3e  pe3yabTaToB
IKCIEPUMEHTAIBHBIX UCIBITAHUHN, IO COCTOSHUIO HAa HACTOSIIEE BPEMsI, TIPUHSTO
CYHTATh, YTO HA TOIUIMBHO-3AIPABOYHBIX CTAHIUIX, /IS TPUTOTOBICHHUS U
3ampaBKH TPAHCIIOPTHBIX CPEJICTB, HanboJiee Ienecoodpa3Ho MMETh CIeayIoliee

obopyioBaHue:

- 0ak s JAW3CIBHOTO TOIUIMBA C Bcell HEOOXOAMMOH HACOCHOM,
(bunpTpyromei u KOHTPOJIbHO-U3MEPHUTEILHON u peryaupyromiei
HHPPACTPYKTYPOIi;

- 0ak JUIi MeTaHOJNa C BCeH HEOOXOMMMOW HACOCHOM, (QMIBTpYyIOUmeH H
KOHTPOJIBHO-M3MEPUTENIBHON U perynupyromiel nHGpacTpyKTypou;

- CBSI3aHHOE C YKa3aHHBIMH OaKaMH YCTPOMCTBO JJISi JTUHAMHUYECKOTO
CMEIIMBAHUS, TOMOTCHM3AllMM M AaKTUBUPOBAHMS TOIUIUBHBIX CMECEH, BBIXOJ
KOTOPOTO JOJDKEH MOJKII0YaThCsS K BBOJY B TOIUIMBHBIA Oak TpPaHCIIOPTHOTO
CpezcTBa.

Yka3zaHHOE COUYETAaHHE MPOILIO IENbId s HCHBITAHUNW W TECTOB U Kak
PEe3yIIBTAT IMOKA3aJ0 JOCTATOYHO YBEPEHHYIO paO0TOCIIOCOOHOCTE M HAIEKHOCTb.

Hcxons w3  MOMy4YeHHOro  ombliTa M Ha  0a3e  pe3ynbTaToB
SKCIIEPUMEHTAIBHBIX MCIBITAHUN, 110 COCTOSIHUIO Ha HACTOSIEe BpeMs, MPHHSITO
CUUTaTh, 4YTO Ha TOIUIMHBO-3allPaBOYHBIX CTAHUMUSAX, [UI1 I[PUTOTOBJICHUS
TOIUTMBHBIX OMYIBCHUA W 3allpaBKH HMMH TPAHCIIOPTHBIX CpPEICTB, Hambolee
I[esIeco00pasHoO MMETh CIIeIyIoIee 000pyI0BaHAES:

- 0ak mIg JW3EIRHOIO TOIUIMBA C BCEH HEOOXOZMMON HACOCHOM,
¢unpTpyromen u KOHTPOJIbHO-U3MEPUTEIbHON u peryaupymouen
UHDPACTPYKTYPOH;

- Oak U1 BONONMPOBOJHOW BOIBI C BCeH HEOOXOAMMOW HACOCHOM,
¢bunbTpyrome u KOHTPOJIbHO-U3MEPUTEIILHON u peryaupyouei
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HHOPACTPYKTYPOil B KOTOPYIO MPEAIIOIAraeTCsl BBOJUTE PEaTH3YIONIHE MTPOLIECCHI
aHaJIOTHYHBIE TyOPUKATOPaM — aBTOMAaTH4YECKUe QUIBTPHI;

- CBS3aHHOEC C YyKa3aHHBIMH OaKaMH YCTPOICTBO Ui JWHAMHYECKOTO
CMelBaHus, (GOPMUPOBAHUS OMYJIbCHH, TOMOTE€HH3aIlMd M aKTUBUPOBAHUS
TOIUTMBHBIX CMeCeH, BBIXOJ KOTOPOTO JOJDKEH MOIKIIYaThCS K BBOAY B
TOIUIMBHBIN OaK TPAHCIIOPTHOT'O CPENICTBA;

Vka3aHHOe coueTaHue MPOLUIO LENbI psAJ UCHBITAHUNH M TECTOB M Kak
pe3yibTaT MoKa3auo JOCTaTOYHO YBEPEHHYIO pab0TOCIIOCOOHOCTh M HaIEKHOCTb.

VYunuThiBasi 0COOEHHOCTH TOIUIMBHOM CHCTEMBl U3EJIBLHOIO BUTATEN,
TOIUTMBHBIA 0aK JOIDKEH COJIEepKaTh CHCTEMY IIOJIaddl TOIUIMBA B TOILIMBHYIO
MarucTpalib, CUCTEMY BO3BpaTa M3JIMLIKOB TOIUIMBA B 0aK M CONYTCTBYIOLIME UM
CHCTEMBI OHJIAHH KOHTPOJIS.

TomnuBHBIA 0ak IW3€NBHOrO ABUraTessl, MCIOJBb3YIOUIETO0 B KayecTBE
TOIUTMBA SMYNBCHIO W3 JU3ETBHOrO TomamBa Ne 2 W OOBIYHON BOJOMPOBOJHOM
BOJBI JIOIDKCH TaKKe JIOMOJTHUTENBHO BKIFOYATh CHCTEMBI KOHTPOJS YPOBHS
JKUIIKOCTH (3MyNbCHM) B Oake M PELUPKYISLUN TOIUIMBHOW CMeCH (IMYJIBbCUH)
BHYTpH OaKa.

Tak kak B TOIJIMBHOW CMECH. COCTABIIAIOLIAs, BKIIIOYAIOIIAs METAHON C
PAcTBOPEHHBIM B HEM AM3EJIBHBIM. TOIIMBOM (MPHOIM3UTETBHO 5 % IO Becy)
pacrosiaraercs B 6ake B BEpXHEM YPOBHE, a AU3€JIbHOE TOIIMBO C PACTBOPEHHBIM
B HEM MeTaHoNoM (mpuOMu3uTenbHO 2 % MO Becy) pacmojaraercsi B Oake B
HIDKHEM YpPOBHE, TO CHCTEMa PEHUPKYISANUHM ITOoNaéT XUAKOCTh Ha Hacoc (B
OCHOBHOM LIEHTPpU(YTaNbHbIi) U3 BEPXHETO YPOBHS M BO3BPALIAET ITY KUIKOCTh B
HIDKHUH ypOBEHB.

OTOT mpolecc Ha3blBaeTCsl pehOPMUPOBAHUEM SMYJIBCHM, U OH MO3BOJISET
COXPaHHUTH HAHO — CTPYKTYPY TOIUIMBHOM CMECH B CTAOMIEHOM COCTOSTHUH.

TomnmmBo u3 Oaka 1MomaéTcst MPHU MOMOIIK TOIUIMBHOTO HAacoca Ha CHCTEMY
JUHAMHYECKOTO CMEIIMBAaHUs W TOMOTCHHM3allMH, OTKyIda BBOIUTCS B HAcoC
BBICOKOTO JIaBJICHHS AN3EIBHOTO IBUTATEIIS.

Lenb npeaBapUTENbHBIX UCTIBITAHUH — HIPOBEPKA BO3MOKHOCTH TOITUBHOTO
Hacoca JBHWraTelsl IMOJaBaTh TOIUIMBHYIO CMeCh Ha BXOIBl CHCTEMBI
JUHAMHYECKOI0 CMEIIMBAaHMS M TOMOreHu3anuu B mpomnopunu 60% Ha
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LHEHTpaNbHbIN BBOJ U 40% Ha MHTETPaIbHbBIN paJHaTbHbIA BBO, MPH COXPAHCHUH
Ha BCEX KaHaJIaX BBOJIa PaBHOTO JIaBJICHUS.

VYuuteiBas OCOOCHHOCTH TOIUTMBHOW CHCTEMBI JU3EIBHOTO IBHTATENI,
TOIUTMBHBIA OaK JOJDKEH COAEp)KaThb CHCTEMY IMOAAa4YM TOIUIMBAa (dMYIBCHH) B
TOIUTUBHYIO MarucTpaib, CHCTEMY BO3BpaTa M3JIMIIKOB TOIUINBA (IMYJIBCHHU) B OaK
U CONYTCTBYIOILIME UM CUCTEMbI OHJIAI{H KOHTPOJISL.

TomnuBHBIA 0aK IWU3ENBHOTO IBHTATENsl, HMCIOJB3YIOUIETO B KadecTBE
TOIUIMBA CMEChH AU3EJIbHOI0 TOIMBa Ne 2 1 BOJONPOBOIHON BOJIBI, JOJDKEH TaKXKe
JOTIOJTHUTENIFHO BKJIIOYATh CHUCTEMBI KOHTPOJS YPOBHS JKUIKOCTH B Oake u
PEIMPKYISINHT TOIUTHBHOW CMecH (3MYITbCHH) BHYTPH OaKa.

Tak Kak B TOIJIMBHOM 5MYJbCHU COCTaBIISIOLIAsl, BKIIOYAIOLIAsl TU3EJIbHOE
ToruBo Ne 2 ¢ pacmpenenéHHBIMH B €ro 00BEME MHKPO KaIUIIMH BOJBI
pacrnosiaraercs B 6ake B BEpXHEM YPOBHE, a BOJia pacrojaraercsi B 0ake B HIKHEM
YPOBHE, TO CHCTEMa PEIHPKYISAIHUU MOAaéT XHUAKOCTh Ha HAacoc (B OCHOBHOM
HEHTPU(DYTAITBHBIA) U3 BEPXHETO YPOBHS M BO3BPAIIACT 3Ty JKUAKOCTH B HIKHUH
YPOBEHb.

OTOT mporecc Ha3bIBAeTCsA CTPYKTYPHBIM peopMHPOBAHUEM SMYILCHH, U
OH TIO3BOJISIET COXPAHUTh HAHOCTPYKTYPY TOIUIMBHOM AMYJIBCHUHM B CTaOWJIBHOM
JUTS TIepe/iayi B HACOC BBICOKOTO IABJICHUS COCTOSIHUH.

TormnuBo (3Mynbeust) n3 0aka noAa&Tcs Mpyu NOMOLIM TOIUIMBHOI'O HAacoca Ha
CHUCTEMY AMHAMHYECKOTO CMEUIMBAaHUs M TOMOTCHM3alUH, OTKyJa BBOJHUTCS B
HAacoC BBICOKOTO JIABJICHUS TU3EIBHOTO IBUTATEIIS.

Lesb npeaBapUTENbHBIX UCTIBITAHUH — HIPOBEPKA BO3MOXKHOCTH TOITMBHOT'O
Hacoca JIBUTATeNs II0JaBaTh TOIUIMBHYIO OMYJBCHIO Ha BXOABI CHCTEMEI
JUHAMHYECKOI0 CMEIIMBAaHMS M TOMOreHu3anuu B mpomnopuuun 60% Ha
LeHTpanbHbli BBOA U 40% Ha UHTErpaabHbII pajualbHbIl BBOM, P COXPAHEHUU
Ha BCeX KaHaJlaX BBOJIa PABHOTO JIaBJICHUS.

VYkazanHoe o0opynoBaHue mpouuto donee 350 UCHBITATENBHBIX ONEPALUi 1
IIOKA3aJI0  BBICOKYIO PaboTOCHOCOOHOCTH, 3(P(PEKTHBHOCTH U  CHOCOOHOCTH
BBINOJIHATH BCe HEOOXOAMMbIe (PYHKIIMOHAIBHbIE HArPy3KU, UMEIOIUE MECTO Ha
COBPEMEHHOH TOIUIMBHO-3alIPABOYHON CTAHIIUHU.

Cucrema Obuta ucnbiTaHa Ha pacxojae B 50 nuTpoB B yac (yCTpPOHCTBO ¢
pabounmM auameTpoMm B 25 MM), Ha pacxone B 100 mutpoB B 4ac (YCTPOHCTBO C
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pabounm nuamerpom B 40 MM, Tipu paboueM aaBieHuH B 3 0ap), Ha pacxoje B 250
JUTPOB B yac (yCTPOHCTBO ¢ pabounM auameTpoM 40 MM, pu pabodyeM JaBIeHUH
B 7 Oap); B mHacrosmee BpeMs B 3aBeplIAIOLICH CcTaguM YCTPOUCTBO
npegHa3HadeHHoe Ha padoTy npu pacxoae B 1000 muTpoB B yac.

Jnsa obecrieueHns BBIOJTHEHHS BCEX HEOOXOAMMBIX OIEpaIiid Iporecca
pedopMUpOBaHUS CMECH WM SMYJILCUHU, pa3paboTaHa 0a30Bas KOHCTPYKIIHS
YCTaHOBKH C pabounMm o0bEMOM B 40 IUTPOB M C MPOM3BOJUTENBHOCTHIO B 100
JUTPOB B Yac TIPU HENPEPBIBHOM 110Ja4e IPOLYKTOB pehOPMHPOBAHHSI.

KoncTpykius BkmodaeT 0ak, CHCTEMY PEHHUPKYIAIHMH, BKIFOYAIOUIYIO
KpoMe Hacoca M TPYOOIPOBOJOB TAaKKe CIICMAIIYI0 CHCTEMY KOHTPOJIS YpPOBHS
KHMIKOCTH B 0Oake, aKTHBATOP MOTOKA JKMJIKOCTH TMPHU TIOMOLIM KOTOPOro
aKTHBUPOBAHHAS JXKUJKOCTh BO3BpAIIAeTCd M IWHAMHUYECKH BBOIHUTCS B O0BEM
JKHJIKOCTH B Oake.

Iposepka paboTocrocoOHOCTH n 3¢ dexTHBHOCTH mmporecca
pedopMHpOBaHUS OCYIIECTBICHA HA JBYX YCTaHOBKaX, - OJHOW, WMeromIei
pabounii 006EM B 40 TUTPOB M BTOPOIi, UMeroLIeit padounii 00bEM B 1000 TUTpOB.

Ha ycranoBke ¢ pabounmm o6bpéMom B 1000 muTpoB OblTa IpHMEHEHa
CTaHJapTHAs CUCTEMa MEXaHUKO-THPABINYECKOr0 CMEIINBAHUSI.

OO6e ycTaHOBKM OBUTH  HCTBITAaHBI B pEaNbHOH IPOM3BOJCTBEHHON
oOCTaHOBKe, MepBasi Ha CEpUHHOM JH3EIbHOM JBHraTene ¢ 00bEMoM 2.4 nuTpa U
BTOpas Ha CTaHAAPTHOM Ooiiniepe, MPON3BOIUTENFHOCTRIO B 6 TOHH Mapa B 4ac.

PesymbTaTtel 000MX TECTOB IIOKa3ajdHM IIOMHYIO pPabOTOCIIOCOOHOCTh W
JOCTaTOUHYIO 3 (HEKTUBHOCTh 000PYAOBAaHUS U Mpoliecca peOpPMUPOBAHUSL.

TomnmuBHEI 0ak IU3ETBHOTO JBHTATENsA, B KOTOPOM MPEAIOIAraeTcs
UCIIOIb30BATh B Ka4eCTBE TOILUIMBA, OJIEHA M3 JU3EIbHOIO TOIUIMBA M METAHONA, B
JIOTIOJTHEHNE K OOBIYHBIM M CTaHJAPTHBIM KOMIIOHGHTaM MIOJDKEH COJACp)KaTh
cucTeMy pe(OpPMHPOBAHNS CMECH HIIH SMYJIbCHH.

Cucrema pedopMHpOBaHHS MOXKET OBITh THAPOMEXAaHHUYECKOH H
AKTUBUPYIOUIEH UIIU TOJIBKO MEXaHUYECKOM.

O06e cucTeMbl HCIBITAHBI W MOKA3adl JOCTATOYHYI pabOTOCIOCOOHOCTh U
HaAEXHOCTb.

JopaboTka CTaHIApTHOrO TOIUIMBHOIO 0aka Ul ajanTalMd C CHUCTEMOM
pedopMUpPOBaHUS HE BBI3BIBACT KAKUX-THO0 TEXHHUECKUX MPOOIIEM.
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Bce HeoOxoaumble (GYHKIMU CTaHAAPTHOTO TOIUTMBHOTO 0aka B TOILUTHBHOM
0aKe ¢ yCTaHOBIICHHOM CUCTEMOH peOPMHPOBAHUSI TOTHOCTHIO COXPAHSIOTCS.

Haubonee yacTo ucrnonb3yeMblil sl TU3EIbHBIX JIBUTaTeNell TOIUIMBHBIN
Onenn, - cmeck nu3enbHoro Tormua Ne 2 (80 %) u meranona (20%).

[Ipn nuHAMHYECKOM CMEIIMBAaHHK HETOCPEICTBEHHO Mepesa BIPHICKOM B
HACOC BBICOKOTO JIaBJICHUS ABUraTeNs U Jajee B LUIMHIPbI JU3eJIbHOTO IBUraTelIs
NMpUMEHEHHE YyKa3aHHOW CMecH TMO3BOJSIET CHHU3HUTH YIJIEPOAOCOAEpIKAIIne
BBIXJIONBI HA Oosiee yeM 90%.

IIpu HakoruieHnn OJieHAa B KakoW-m1M00 EMKOCTH, B 00bEMe OseHaa
MPOUCXOJUT pasfieliecHne Ha JBe Qpaknuu, - OomHy u3 MetaHoma (95%),
cMewaHHoro ¢ 5% JW3eNbHOro TOIUIMBA M BTOPYIO M3 JU3EIBHOIO TOIUIMBA
(98.4%), cmemannoro ¢ 1.6% MeTaHona.

O0e dpakuun CoXpaHsroT CTaOMIBHOCTh B TCUCHUH JTHTEIFHOTO BPEMCHH.

[Ipn MexaHMYECKOM aKTHBHPOBAHUH 000MX (Hpakuuii B EMKOCTH, B TCUCHUU
HECKOJIBKIX MUHYT OHH ITPEBPAIIAfOTCS B OJHOPOIHBIN M TOMOTCHHBIH OJICH.

Haubonee yacTo MCMONB3yeMblid U AU3EJIbHBIX JBUTATENEH TOIUIMBHBINA
6nenn, cMmech au3enbHoro tommmBa Ne 2- (80 %) m MeraHosa, MPEABApPUTEIHHO
cMmemanHoro ¢ Bomod (20%). IIpomopuuu npeaBapUTENbHOIO CMELIMBAHUS
METaHoJIa ¢ BOJOM COCTaBIAIOT, - 75% meranosna Ha 25% BOBI.

IIpn AMHAMHYECKOM CMEIIMBAaHMM HENOCPEICTBEHHO MEpeja BIPHICKOM B
HACOC BBICOKOTO JIaBJICHHS ABUTATeNs U Jajee B MUIMHAPHI AU3ETBHOTO JBUTATEIS
MPUMEHCHNE  YKa3aHHOM  WMHTETPalbHOM  CMECH  MO3BOJISICT  CHU3UTH
YIIIepOAOCOAEPIKAINE BBIXJIONB! Ha 6osee ueM 90%.

[pn HaKOIIEHNH WHTErPaJbHOTO OJICHAA B KaKOH-TN00 EMKOCTH, B 00BEME
OJICHAa MPOUCXOIMT pa3ieieHHe Ha JiBe (PpaKLuH, - OAHY U3 METAHOJIA C BOJOM
(95%), cmemanHOTO ¢ 5% AN3EIBFHOTO TOIUIMBA M BTOPYIO U3 AU3EIBHOTO TOTUINBA
(98.4%), cmemannoro ¢ 1.6% MeraHosa ¢ BOIOM.

O06e ppakuuy COXpaHIIOT CTAOMIBHOCTD B TEUSHUU AITUTEIHHOTO BPEMEHH.

[Ipn MexaHMYECKOM aKTHBHPOBAHUH 000MX (Hpakmuii B EMKOCTH, B TCUCHUU
HECKOJBKUX MUHYT OHU MPEBPAILAIOTCS B OJHOPOIHBIA M TOMOT'€HHBIN OJCH].

TonnuBHBIE SMYyIBCHH Ha 0a3e TU3eIbHOrO TOIHBa N 2 M BOZOIPOBOIHOM
BOJbl MCIBITAaHbl Ha IPUMEHEHHE B COBPEMEHHOM CEpUITHOM JHM3EIbHOM
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JIBUTATEJIEC U ONTUMaJIbHbIE PE3YJIbTATHI IPH 3TOM TOJy4YeHbI IpH rporopuuu 80%
nu3enbHoro Toransa v 20 % BOBI.

[Ipn HaKOIUIEHWH TOIUITMBHOW SMYJIBCHH B KaKOH-ITHOO EMKOCTH, B 00BEME
SMYJIBCUU TMPOUCXOJUT pasfefieHne Ha nBe (paxkumu, - ogHy u3 BoAsl (99%),
cMmemanHo ¢ 1% Ju3enbHOrO TOIJIMBA M BTOPYHO W3 JU3EIBHOTO TOILIMBA
(98.4%), cmemannoro ¢ 1.6% BoabI.

O6e ¢paxaun CoXpaHsIOT CTaOMIPHOCTh B TEUCHUH AIHTEIEHOTO BPEMCHU.

Ilpy MexaHMYEeCKOM WM THAPOMEXaHHYECKOM aKTHUBHPOBAaHMM 000X
(dpakiuii B EMKOCTH, B TCYCHHWM HECKOJBKMX MHHYT OHH IPEBpAIIAlOTCS B
OJIHOPOJIHYIO ¥ TOMOTE€HHYIO SMYJIbCHIO.
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PE3VJbTATHI UCIIBITAHUM — MYJIbTU®YHKIIMOHAJILHBIN TOMJIUBHBIA
BAK JU3EJIBHOI'O JIBUI'ATEJIA, - IPOBEPKA PABOTOCIIOCOBHOCTHU

JluHaMUuecKoe CMEIINBAHNE B IOTOKE CMELINBAEMBIX KOMIIOHEHTOB IIPE/ICTaBIsAET COO0i
HMHTErPATUBHBII NPOLIECC CMENIMBAHUS, TOMOTEHU3ALMN U AKTUBUPOBAHHS C OJTHOBPEMEHHbBIM
(bopMHpOBaHHEM MUKPOKAIICYII ¢ OPHUI'MHAIBLHON TPEXMEPHOM CTPYKTYPOH, U, B OTJE/IBHBIX
cllydasx, 1 HAaHO KarCyJl, 3allOJIHSIOIHX BECh 00BbEM B CMEILIMBAEMbIX BEILECTBAX.
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IIpn cMemmBaHUM TOIUIMBHBIX CMECEH 3TOT Ipoliece MprodpeTaeT emé 6oiee pa3BUTHIH BT
Oco0OCHHO 3TO MPOSBIISCTCS IPU CMEIINBAHUN J/IM3eIbHOTO TOILINBA (KOTOPOE B 00IIEM
KOHTEKCTE PAaccMaTpUBACTCS Kak Macio) ¢ MeTaHoI0M (KOTOPBIH B TOM K€ KOHTEKCTE MOKET
paccMaTpuBaThCs Kak BOJa).

Ipu sTomM MertaHou nmeet cretuduKy, KOTopas onpe/eNsieT BOSHUKHOBEHUE Y CMECH HOBBIX
HEOOBIYHBIX CBOMCTB, KOTOPBIC HE MPHUCYIIH U3BECTHBIM JI0 HACTOSIIETO BPEMEHHU TOTUIUBHBIM
cMecsM (HamprMep Ha 6a3e DTaHola).

B TeueHHn HEKOTOPOTO BPEMEHH MOCTIE IPUTOTOBJICHHS, TOIUIMBHASL CMECh U3 JU3EIBHOTO
TOIUIMBA M METAHOJIA pa3zielisieTcst Ha Be (pakuuu: Goee JErkyro. coaepxaiiyio Meranos (95
%) B cTaOMJIBHOM CBSI3M C IM3EIBHBIM TOILTMBOM (5 %) 1 GoJiee THKEIYIO0. COIEPKALILYI0
Ju3ennbHoe TOIBO (98%) B cTaObWIBHOM CBSA3M ¢ MeTaHOJIOM (2 %).

IIpu BcéM TOM, uTO 00€ yKa3aHHBIE (PPAKIMN (HAIpUMEpP B HAKOIMUTEIBHOH EMKOCTH) UMEIOT
JIOCTATOYHO YETKUH M pa3rpaHNYCHHBII 00BEM, TEM He MEHEe ITpU MalleiIneM B30aIThIBAaHUH, B
TEUCHUH HECKOJIBKUX CEKYH]] CMECh IPHOOPETaeT H3HAYaIbHYIO KalCYINPOBAHHYO 1
TOMOTCHHYIO (hopMy.

710 sBIEHNE OBLIO HEOAHOKPATHO IPOBEPEHO 1 1okazano 100% moBTOpseMOCTb.

Ha 6a3e sToro siBieHust TIOCTPOCH NPUHINIT YHUBEPCAJIbHOI'O TOIUIMBHOTO Oaka JIA
COBPEMCHHOTI'O AU3CJIbHOI'O ABUIaTCIIs; Takoii TOIINBHBINA OaK MOKET NIPUMEHSATHCS KaK It
0OBIYHOTO JU3EIIbHOT'O TOINIMBA, TaK U JJIA TOIIIMBHBIX cMecei U3 AU3eIbHOr0 TOTUIMNBA 1
METaHOJIa.

B xauecTBe 10M0OTHEHNS K KOHCTPYKTHBHBIM 3JIEMEHTaM 0OBIYHOTO TOTUIMBHOTO Oaka
JIM3EIIFHOTO JABUTATElIs, yHHBEPCATBHBIA TOIUIMBHEIA 0aK COAEPXKUT CHCTEMY pe(opMHUPOBAHUS
SMYJIbCUH, BKJIIOYAIOIIYIO IIEHTPUQYTaIbHBIA HACOC, BXOJ B KOTOPBIH COCIMHEH ¢ BEPXHUM
CJIOEM CMeCH B OaKe U BBIXOJ KOTOPOTo BBEJIEH B HIKHUI CJIOH cMecH B Oake.
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JluHaMI4YecKoe CMEMMBaHNE B MTOTOKE CMEITNBAEMbIX KOMIIOHEHTOB AMYIIBCHH MTPE/ICTABIIAET
c0o00¥t HHTErpaTUBHBIN MTPOLECC CMEIIMBaHUS, QOPMUAPOBAHHS IEPBUYHON IMYIIBCUH,
TOMOTEHU3aINH ¥ aKTHBHPOBAHHS C OJJTHOBPEMEHHBIM OHJIAWH B PEXHMME PEalbHOTO BPEMEHH C
OECKOHTaKTHBIM KOHTPOJIEM ITapaMEeTPOB U pacxona GopMupoBaHHEM MUKPOKAICYI, 1, B
OTAENBHBIX CITydasiX, U MapauIesIbHBIM (POPMUPOBAHUEM HAHO KaIlCyll B CMEIINBAEMbIX
BEIICCTBAX.

[Ipu cMemmMBaHUY TOIIMBHBIX AMYJIBCHHI, OCYIIECTBIIICMOM 0€3 MPUMEHEHHS XUMHIECKUX
CTaOWIN3aTOPOB U aKTHBATOPOB (POPMUPOBAHNUS SMYIBCUH ATOT IIPOLECC IPUOOPETALT emé
Gouiee pa3BuThIil BU; OCOOCHHO 3TO MPOSBIISACTCS IPH CMEIINBAHUN JIM3€JIBHOTO TOIIINBA
(xoTOopoe B 00IIEM KOHTEKCTE pacCMaTPUBACTCS KakK Macio) ¢ 00BIYHOM BOAONPOBOHON BOIOH
(KOTOpast B TOM K€ KOHTEKCTE MOXKET paccMaTpUBaThCs Kak Boja); To ecth AET peds o
SMYJbCUM THIA: BOJA B MACIIO.

IIpu sTOM npuMeHeHne 0OBIYHON BOIOIIPOBOJHON BOJIBI, coiepxartieil kak MUHUMYM 200
MWUIUTPAMM Ha JIUTP COJICH M UMEIOIICH JOCTaTOYHO BBICOKYIO IIPOBOANMOCTD, UMECT

crieriu UKy, KOTOpasi ONpEeAeIIsieT BOSHUKHOBCHNE Y TOINIMBHOW SMYJIbCHH HOBBIX HEOOBIYHBIX
CBOMCTB, KOTOPBIE HE MIPUCYIIN U3BECTHBIM JI0 HACTOSIIETO BPEMEHU TOIUIMBHBIM 3MYIIbCUSIM
(HanpuMep Ha 6a3e JUCTHIMPOBAHHOW MM Jie- HFOHU30BaHHOM BOIBI, MMEIOIINM HJIH OYEHb
HH3KYIO IPOBOJMMOCTb MJIM BOOOIIIE SIBIISIOIIYIOCS AUIEKTPHKOM).

B Teuenun HEKOTOPOI'0 BPEMCHHU I10CJIC TIPUTOTOBJICHUSA, TOIUIUBHAS OMYJIbCUS U3 TU3EIILHOTO
TOILIMBA ¥ BOJOIPOBOIHON BOJIBI pa3jeisieTcs Ha B¢ (pakuuu: Gosee JIErKylo. CoAeprKalyio
Ju3enbHoe TOIBo (98 %) B crabuibHOI CBsA3M ¢ MUKpocdepamu u3 BOJONPOBOIHON BOJIbI
(npubamsutensHo 2% 110 Becy) U 0o0JIee THKEMYIO. COACPIKAILYIO BOJOIPOBOIHYIO BOJY.
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IIpu BcéM TOM, 4TO 00€ yKa3aHHbIe QPaKInK (HAIPHIMED B HAKOIUTEIBHOM EMKOCTH) HMEIOT
JIOCTATOYHO YETKUIA U pasrpaHNUYCHHBIN 00bEM, TeM He MEHEE TIPU MalieifieM B30aNThIBaHNH, B
TEUCHUH HECKOJBKUX CEKYH/I OMYJIBCHUSI IPHOOPETACT H3HAYATIBHYIO KAlCYIMPOBAHHYIO U
TOMOTEHHYIO (hopMy.

O10 ABIEeHUE ObIO HeogHOKpaTHO (6omee 300 TecToB) MpoBepeHo u moxasano 100%
MOBTOPSIEMOCTb.

Ha 6a3e sToro siBneHust TIOCTPOCH NPUHINIT YHUBEPCAJIbHOI'O TOIIMBHOTO Oaka panIb: g
COBPEMEHHOI'O JU3EJIbHOTO ABUTATEIIA, Takoii TOITMBHBINA OaK MOXKET MPUMEHATBHCA KaK I
0OBIYHOTO JU3CIIbHOI'O TOINIMBA, TaK U JJI TOIINIMBHBIX 3MyJ'ILCPII71 U3 IU3CJIBbHOI'O TOIIMBA U
BOJIbI.

B xauecTBe 0MOTHEHNS K KOHCTPYKTHBHBIM 3JIEMEHTaM OOBIYHOTO TOILUIMBHOTO Oaka
JIM3EIBHOTO JIBUTATElIsl, YHUBEPCAIbHBIH TOIUTMBHBIN OaK COIEPIKUT CHCTeMY pehOpMHUPOBAHHS
9MYJIBCUH, BKIIOYAOIIYIO LIEHTPU(YraabHbIi HaCOC, BXOJ B KOTOPBIH COSIUHEH C BEPXHHM
cJI0eM cMecH B 0aKe M BBIXOJ KOTOPOTO BBEAEH B HIDKHMII CIIOI cMecH B Oake.
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Characterization of Dynamic mixing of fluids technology for preparation of
Diesel/methanol/water integrated fuel nano - compositions

JluHaMU4YeCcKOe CMEIIMBAHUE B IOTOKE CMEIINBACMBIX KOMIIOHEHTOB HHTETPATbHON TOILUTMBHOI
CMECH IPE/ICTaBIICT COO0M MHTErPaTUBHBIH IIPOLIECC CMEIIMBAHUS, TOMOICHU3ALMN 1
AKTUBUPOBAHUS C OJJTHOBPEMEHHBIM (JOPMHPOBAHNEM U pe)OPMUPOBAHUEM MHUKPOKAIICYIT
SMYJIbCHH, ¥, B OT/ACJIBHBIX CITydasix, U (OpMUpOBaHNEM MHOTOYPOBHEBBIX HAHO KarlCyll B
CMEIINBAEMBIX BEIICCTBAX.

HpI/I CMEHIMBAHUHN UHTEI'PAJIIbHBIX TOITUBHBIX CcMecei 3TOT Tpouecc HpH06peTaeT emeé bosee
pa3BHTLIﬁ BHU; Oco0eHHO 3TO MPOSBIIACTCA IIPU CMEIIMBAHUU HHS@J’ILHOI‘O TOILIMBA (KOT()pOC B
OGIIIGM KOHTCKCTEC pacCMaTPpUBACTCA KaK MaCJ'IO) ¢ cMechio MeTtaHoJia ¢ BOJIOH (KOTOpaﬂ B TOM
K€ KOHTEKCTC MOXKET pacCMaTpUBaTLC KaK BOZ[a).

MeTaHoJI CMEIIUBAETCS C BOJIOH IpeiBapuTeibHO (Harbotee shdexkTinBHBI cMecn MeTtaHoua ¢
BOJIOTIPOBOJTHO BOJIOM B poniopuud, - 75% Metanona u 25% Boapbl).

IIpu sToM cama 1o cebe cmech MeTaHou1a ¢ BOJIOI MMeeT criennpuKy, KOTopast OIpeielsieT
BO3HHMKHOBCHHE Y HHTETPAIBHOM TOIIIMBHOM CMECH HOBBIX HEOOBIUHBIX CBOICTB, KOTOPHIE HE
MIPUCYIIH U3BECTHBIM JI0 HACTOSIIEr0 BPEMEHH TOIUIMBHEIM CMECsM (HanpuMep Ha 0ase
DraHoI1a, B KOTOPBIX IIPUCYTCTBUE BOIbI SIBJISCTCS aOCOIOTHO OTPHLIATEIILHBIM (DaKTOPOM ).

B TeueHHn HEKOTOPOTro BPEMEHH I10CIIE IPUTOTOBIICHUS, HHTET PAJIbHAS TOIUIMBHASI CMECh U3
JIM3EIBHOTO TOIUIMBA U METAHOJIa, IPEABAPUTENIBHO CMEIIAHHOTO C BOJIOW pa3/ensercs Ha JIBe
(paxuum: 6oiiee JIETKYI0. COACPIKAILYIO AN3eIbHOE TOILIHBO (95 %) B cTaOMIBHOI CBSI3H C
MHUKpOc(hepaMu U3 CMECH MeTaHoIIa ¢ BOJOH (5 %) u Oosee TSHKENYI0. COAePIKAIIyI0 CMECh
Meranona ¢ Bonoii (98%) B cTaOWIBHOW CBA3M ¢ MUKpOC(EpaMy U3 AN3EIBHOTO TorutnBa (2 %).

IIpu BcéM TOM, uTO 00€ yKa3aHHBIE (pPAKIUK (HAPUMEpP B HAKOIHUTEIBHOH EMKOCTH) UMEIOT
JIOCTATOYHO YETKUW U pa3rpaHUYCHHBII 00BEM, TEM HEe MEHEe IpU MalleiineM B30I THIBAHUY, B
TEYCHUH HECKOJIBKUX CEKYH]| HHTETpaJIbHAs TOIUIMBHAsL CMECh IIPUOOpETaeT H3HAYAIBHYIO
KalCyJIMPOBAaHHYIO U TOMOTEHHYIO (hopmy.

D10 ABIEHNE OBUIO HEOAHOKPATHO MPOBEPEHO 1 1okazano 100% moBTOpseMOCTh, MPHYEM
BO3MOKHOCTb K 00EMHOMY pe-()OPMUPOBAHUIO B OJIMHAKOBOW CTECIICHU COXPAHSIACh B
00bEMaX UHTErPaIbHON TOTUTHBHOM cMecH oT 50 mutpos 10 1000 nutpos; HeoOxoaumo
OTMETHTb, YTO CHOCOOHOCTH K pe- (POPMHUPOBAHHUIO COXPAHSIACH ¥ IPH JIUTEIBHOM XpaHEHUN
MHTETPAILHON TOIUIMBHON CMECH HOCIIE IIEPBUYHOTO IIPUTOTOBJICHHS (UCIIBITAHHOE BpeMsi OoJiee
HECKOJIbKUX MECSLEB, KaK AT JIETKOTO TaK U JUIS TSUKEIOT0 AN3EeIbHOTO TOILIMBA).

Ha 6a3e 3T0r0 SIBJICHNS HOCTPOEH MPUHIMIT YHUBEPCAILHOTO TOILIMBHOTO Oaka Juist
COBPEMEHHOTO JIM3EIBbHOTO JIBUratesisi; Takoi TOIUIMBHBIN 0aKk MOKET IPUMEHSTHCS Kak JJIst
00BIYHOTO AU3EIBHOTO TOIUIMBA, TAK U JUISl HHTETPAIbHBIX TOILIMBHBIX KOMIIO3ULIUIT U3
JIM3EIbHOTO TOIUIMBA U METAHOJIA, CMEIIIAHHOTO C BOJIOM.

B kauecTBe JONOJIHEHNUs K KOHCTPYKTHBHBIM 3JIEeMEHTaM OOBIYHOTO TOIIMBHOIO Oaka
JIM3EIILHOTO JIBUTATENIsl, yHHBEPCAIbHbIH TOIUIMBHBII OaK COAEPKUT cucTeMy pehopMUPOBaHHS
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SMYJIbCUH, BKJIIOYAOIIYIO IIEHTPU(YTaIbHBIA HACOC, BXOJ B KOTOPBIH COCIMHEH C BEPXHUM
CJIOEM CMecH B Oake U BBIXOJ KOTOPOTO BBEJIEH B HIKHUIA CIIOH cMecH B Oake.

Characterization of Diesel /methanol fuel blends for diesel engine

9KCH€pI/IMeHTaHbHO NOJYYCHBI U MHOT'OKPATHO UCHBITAHBI CIICAYIOIINE BApUAHTBI TOIUIMBHBIX
cMecel HUHTETPAJIbHBIX TOTIJIMBHBIX KOMITO3HIIM: JIETKKE TOIUTMBHBIE CMECH Ha Oaze
JU3CIIbHOT'O TOIIIMBA Ne 2 1 MeTaHoJIa U JIETKHE HUHTETPAJIbHBIC TOIUIMBHBIC KOMIIO3UIIMU Ha Oaze
JU3CIIbHOT'O TOIIJIMBA Ne 2 ¥ cMecH M3 MEeTaHoJIa | BOHOHpOBOIIHOﬁ BOJBI.

Kaxk npaBuiio npomnopuun MeTaHoIa B TAKUX TOIUIMBHBIX cMecax Koueomrorest ot 10% no 30%, a
Hanbosee A3(p(PEKTHBHON MHTETPAITBHON TOIUIMBHOM KOMITO3HIMEH OKa3alach KOMIIO3HIINS B
KOTOPOIT METaHOJI PEBAPUTEIBHO CMEIIIAH C BOJOIIPOBOIHON BOJIOH B poropunu 75%
MeTaHoJa ¢ 25% BOJBL.

HeO6XO,I[I/IMO OTMETHUTH UCKITIOUUTEIHHO BaYKHBII (I)aKTOP, MMEIOIINI MECTO KaK B TOTTUBHBIX
CMECAX TaK U B UHTEIPAJIbHBIX TOIUIMBHBIX KOMITO3UIUAX.

DroT (baKTop, - HAJIMYUE CYIIECTBEHHOTO KOJIUYECTBA paCTBOpéHHOI‘O KHUCJIOpO/Jia B 5TUX
COCTMHEHUAX ‘Vka3zaHHBIH d)aKTOp B KOPpHE MCHACT COOTHOLICHUE MEXKY BECOM TOIUIUBA U
KOJIMYCCTBOM KUCJIOpO/Jia, HeOﬁXOHI/IMOI‘O JUIA €ro IOJIHOI'O CTOpaHus.

10 sSIBJICHHE JOCTATOYHO MPOCTO 00BsicHsIeTCs. CTEXHOMETPUYECKast IPOTIOPIINS MEK/LY BECOM
I3eNbHOTo ToruiiBa Ne 2 M BO3IyXOM B IpoLiecce cropanus coctaBisieT 1: 14.6, To ecTs s
MOJIHOTO Cropanusi | KujaorpaMMa JAn3elIbHOrO TOIUTHBA Heo0xoauMo 14.6 Kuimorpamma Bo3/iyxa;
B T0 e Bpemst [utst cropanust | KHjorpaMMa MeTaHOIa He0OXO0IMMO TOJIBKO 6.4 KHiiorpamma
BO3/yXa.

Taxum 06pa3oM s HOJIHOTO Cropanys | KuiorpaMma TOTIMBHOM cMecn conepikareit 30%
Metanousa 1 70% In3esbHOTO TOIUINBA HE0OX0AMMO ToslbKo 11.72 Kuiorpamma Bo3tyxa Wi Ha
24.57 % meHblIe.

DTO CyIIECTBEHHBI, HO HE €IMHCTBEHHBIN (GaKTOp MOBbILICHUS YPHEKTUBHOCTH U
SKOHOMHYHOCTH JIU3EIBHOTO ABUTATEIs, HCTIOIB3YIOIIET0 TOTIMBHBIE CMEcH Ha Oase
JIM3ETbHOTO TOTIIIMBA U METaHOJIA.

TepMOHHHaMH‘ICCKI/Iﬁ MEXaHU3M CTOPaHUs MHTCTPAJIBHBIX TOIIJIMBHBIX KOMTIIO3UIINH emé 10
KOHIIa HE U3Y4Y€H.

Kax npaBuiio nx xapakTepucTuKH ONU3KH K yKa3aHHBIM XapaKTePUCTHKAM TOTUIMBHBIX CMECEH .
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Characterization of Diesel / water fuel emulsions for diesel engine

TonnuBHbIE OMYJIbCUM JIs1 IPUMEHEHUS B Ka4E€CTBE TOIJIMBHOM CMecH B COBpPEMEHHOM
JN3CJIbHOM JIBUTATEJIC XOPONIIO U3BCCTHBI.

TonnuBHbIE OMYJIbCUU NIPUTOTOBJIICHHBIC ITPU ITOMOIIIHA yCTpOﬁCTBa 1 METoAa, MPEACTABIIAIONINX
co0oii B COBOKYIIHOCTH, - IlI/IHaMI/I‘-IeCKOG CMEIIMBAHUE B IIOTOKE CMEMINBAEMBIX KOMIIOHEHTOB
PIHTGFpaJILHOﬁ TOTUTUBHOM CMECH WIIH OMYJIbCUH, SABJIAIOTCA KallCyJIUPOBAaHHBIMHA MUKPO WA
HAaHO KOMIIO3UIUAMHU.

MexaHHU3M TOTOYHOTO (POPMUPOBAHNUS KaICyll U 00bEMHOT0 pehopMHUPOBAHUS KaIICyI emé 10
KOHIIA HE U3YUCH, HO SBJICHUE COXPAHCHMUS MaMATH (pOPMBI KOMITOHCHTOB KaIlCyJI JOCTATOYHO
TIIyOOKO M3y4eHO M MCHBITAaHO; YKa3aHHOE SIBJICHHE MO3BOJISET MOCIIEe pa3aeneHus (Gpakiuit
SMYJbCUH BBIIIOJIHUTH IOYTH MTHOBEHHOE pe — ()OPMHPOBAHUE KAIICYJI WU IIOBTOPHYIO
npouexypy peopMHPOBAHUS WIIH PEereHepaini SMYIbCHI BO3BPAIIAIOINX SMYIbCUHI
NepBOHAYATBHYIO (POPMY M TPEXMEPHOE COOTHOIICHNE COCTABJISIONINX KOMIIOHEHTOB.

Haubonee 9acTo MpUMEHSFOTCS SMYIIBCHH THIIA BOJIA B Maclio, B cooTHoIIeHn: 80% IH3eIbHOTO
torumBa u 20% BOJOTIPOBOIHOM BOJIBI.
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Fuel blends preparation system for gas stations (conceptual version)

Vicxo/1s 13 TIOJTy4EHHOTO OIbITa U Ha 6a3e Pe3ysIbTaToB IKCIIEPHUMEHTAIIBHBIX UCIIBITAHHUH, 110
COCTOSIHUIO Ha HACTOSIEE BPEMsi, IPUHSATO CUMTATD, YTO HA TOIIUBO-3aMPABOYHBIX CTAHIMAX,
JUIsL TIPUTOTOBJICHHUSI ¥ 3aIIPaBKU TPAHCIIOPTHBIX CPEICTB, HanboJIee 1esIecooOpasHo UMETh
crenyroliee 000pynOBaHHUE.

- 0aK 11 IM3€NIbHOTO TOILIMBA C BCEil HE0OX0AMMON HACOCHOH, (UIIbTPYIOIIEH 1 KOHTPOJIBHO-
H3MEPHUTEIBLHON U perylnupyromei HHppacTpyKTypoii;
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- OaK JuIs MeTaHoIIa ¢ Beeil HeoOX0MMOoil HacOCHOH, (QMIIBTPYIOIICH 1 KOHTPOJIBHO-
HM3MEPUTEIBHOM U PEeryupyroneii HHPPacTpyKTypoil.

- CBA3aHHOC C YKa3aHHbIMU Oakamu yCTpOﬁCTBO JUIA IMHAMHWYECKOTI0 CMCIIMBaHUA,
TOMOI'CHU3AMU U aKTUBUPOBAHU A TOIIMBHBIX CMCCCﬁ, BBIXO KOTOPOT'O JOJDKCH IMOAKIHOYAaThCA
K BBOY B TOIUIMBHBIN OaK TPaHCIIOPTHOI'O CPEACTBA.

Yka3aHHOE COUeTaHNE MPOIILIO HETbIH P/ UCIBITAHUN 1 TECTOB M KaK Pe3yJIbTaT II0Ka3aio
JIOCTaTOYHO YBEPEHHYIO PabOTOCIIOCOOHOCTh M HaAEXHOCTb.

Fuel emulsions preparation system for gas stations [ conceptual version |

Hcxozs M3 MOJTy4eHHOTO OTbITa U Ha 0a3e pe3y/bTaToB SKCIEPUMEHTAIBHBIX UCTIBITAHUIA, 110
COCTOSITHHIO Ha HACTOAIIEE BPEMsl, IPHHATO CUNTATh, YTO Ha TOIUIMBO-3aIPABOYHBIX CTAHIIMX,
JUTSL IPUTOTOBIICHNS TOTTMBHBIX OMYJIBCHI U 3aITPaBKU MMU TPAHCIOPTHBIX CPEJICTB, HanOoIee
1enecoo0pa3Ho UMETh CIeyromee 000pyI0BaHNUE:

- 6aK [T IM3€NILHOTO TOILIMBA € BCEil HEOOXOMMON HACOCHOH, (MIIbTPYIOLICH 1 KOHTPOJIBHO-
U3MEPHTENIBHON U PerylMpylomei HHYPacTpyKTypoil.

- 6aK 171 BOJOIPOBOJHOM BOJIBI C BCeH HEOOXOIMMOM HACOCHO!, (DHIIBTPYIOLIEi U KOHTPOIBHO-
HM3MEPHUTEIBHON U PEeryaupyroiieil nHPPacTpyKTypoil B KOTOPYO MPE/IIOIAracTcsi BBOAUTD
CreHalbHbIE ABTOMATHUECKHE (DHIBTPBI — TyOPHKaTOPEI.

- CBSI3aHHOC C YKa3aHHBIMU OaKaMH yCTPOMCTBO /U ANHAMHYECKOTO CMEIIMBAHHUS,
(hopMHUpOBaHUS SMYJIbCHH, TOMOTCHU3ALIUN 1 AKTUBUPOBAHHS TOIUTUBHBIX CMECEH, BBIXO/
KOTOPOTO JIOJDKEH MOJIKIF0YaThCsl K BBOJY B TOIUIMBHBIN OaK TPAHCIIOPTHOTO CPEICTBA.

VYka3aHHOE cOueTaHNe MPOIILIO HEJbIH P/l NCIBITAHUN M TECTOB U KaK pe3yJIbTaT II0Ka3aio
JIOCTAaTOYHO YBEPEHHYIO PAaOOTOCTIOCOOHOCTD M HAJEKHOCTD.

Fuel blends integrated tank for diesel engine | conceptual version |

YuuTbiBasi 0COOCHHOCTH TOILIMBHOI CUCTEMBI AU3EJILHOIO JBUrATEIsl, TOIUIMBHbINA 0K I0JDKSH
COJIEpIKaTh CUCTEMY I10J1a4y TOIJIMBA B TOIJIMBHYIO MaruCTpab, CHCTEMY BO3BpaTa U3JIHULIKOB
TOIUIMBA B OAK U COIYTCTBYIOIIME UM CUCTEMbI OHJIAHH KOHTPOJIS.

TomIMBHBIHA GaK AU3EIBHOTO JABUIATEIs, HCIIOJIb3YIONIEro B KAUYECTBE TOIUINBA SMYJILCUIO U3
JM3enbHOro ToruuBa Ne 2 1 00bIYHON BOJIOMPOBOAHOM BO/bI OJDKEH TAKKE AOMOJHUTEIBHO
BKJIFOYATh CHCTEMBbI KOHTPOJIS YPOBHS XKHUIKOCTH (IMYIbCUH) B OaKe U PELUPKYIISIIUI
TOIUTMBHON cMecH (3MYIIbCUH) BHYTPH Oaka.

Tak KaKk B TOIUIMBHOM CMECH COCTaBIISIONIAsl, BKJIFOYAIOIIAs METAHOJ C PACTBOPEHHBIM B HEM
JM3eIIbHBIM TOINTMBOM (IIPHOIM3UTENBLHO 5 % 110 Becy) pacrosaraercs B 0ake B BEpXHEM
YPOBHE, a IU3e/IbHOE TOIUIUBO C PACTBOPEHHBIM B HEM METAHOJIOM (IPUOIU3UTENBHO 2 Y% 1O
BECy) pacroJiaraercs B 0aKe B HIOKHEM YPOBHE, TO CUCTEMA PELUPKYIISLUH TTOJAET KUAKOCTh HA
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Hacoc (B OCHOBHOM LIEHTPH(YralbHbIi) U3 BEPXHETO YPOBHS M BO3BPAILACT 3TY KUIKOCTH B
HUKHUKA YPOBEHb.

DTOT nporecc Ha3bIBaeTCs — pe —(pOPMHUPOBAHNE WM PEreHEPAINH BHYTPEHHETO 00bEMa
SMYJbCUH U OH II03BOJISICT COXPAHUTH HAHO — CTPYKTYPY TOIUIMBHOM CMECH B CTAOMIEHOM
COCTOSIHHH.

TomuuBo u3 Gaka noaaércsa Ipy IIOMOIIHY TOIUIMBHOI'O HaCOCa Ha CUCTEMY AMHAMUYECKOTO
CMCIIMBaHUA U TOMOTCHHU3alluH, OTKYJla BBOAUTCA B HACOC BHICOKOI'O JaBJICHUSA NU3CIBHOI'O
JBUIaTECIIA.

Llenb npeBapHTENIBHBIX HCIBITAHMH — IIPOBEPKa BO3MOKHOCTH TOILIMBHOTO HACOCA IBHTaTEIIs
[0/1aBaTh TOIUTUBHYIO CMECh Ha BXOJbI CHCTEMbI JMHAMUYECKOTO CMELINBAHHS U
romMoreHu3anuu B nponopuuu 60% Ha neHTpanbHbli BBoJ U 40% Ha MHTErpaIbHbII
panuaIbHEL BBOJ, IPH COXPAHEHHM Ha BCEX KaHAJIAX BBOJA PABHOTO JABJICHHS.

Fuel emulsions integrated tank for diesel engine [ conceptual version |

YuuTbiBasi 0COOCHHOCTH TOILIMBHOI CUCTEMBI U3EJILHOIO JBUraTeIsl, TOIIMBHbIA OaK IOJDKSH
COJIepKaTh CUCTEMY MO/IauM TOIUIMBA (IMYJILCUH) B TOIUIMBHYIO MarucTpalb, CHCTEMY BO3BpaTa
W3JHIIKOB TOIUINBA (AMYJIbCHHU) B OAK M COMYTCTBYIOIHE UM CUCTEMBbI OHJIAHH KOHTPOJIS.

ToruuBHBIM Oak JU3CJIBHOT'O ABUIAaTEJIsA, UCIIOJIBb3YIOLICTO B Ka4CCTBE TOIIMBA CMECH
JIM3EJIBHOTO TOTUTHBA No 2u BOZ[OHpOBOZ[HOﬁ BOJbI JOJDKCH TAKXKE JOIIOJHUTECIIBHO BKIIKOYATh
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CHCTEMBI KOHTPOJISL YPOBHSI JKUAKOCTH B OaKe M PELUPKYIISILNAH TOIUIUBHOM CMECH (IMYJIBCHH)
BHYTpH Oaxa.

Tax Kak B TOIIIMBHOI SMYJIBCHU COCTABIISIOMIAs, BKIFOYAIOIIAst AU3EIbHOE TOIUMBO Ne 2 ¢
pacnpeenEHHBIME B €ro 00bEME MUKPO KaIlUIIMH BOJIBI PacIiojiaracTcsi B 0ake B BEpXHEM
YPOBHE, a BOJla pacroJiaracrcs B 6ake B HIDKHEM YPOBHE, TO CHCTEMA PEIUPKYIISAINHN HOAaET
JKHJIKOCTh Ha HacoC (B OCHOBHOM IEHTPHU(YTaJIbHBIN) N3 BEPXHETO YPOBHS M BO3BpAIIACT ATy
JKHJKOCTh B HIDKHUH YPOBCHbB.

DTOT nporecc Ha3bIBaeTCs — pe — (GOPMaTUPOBAHUE AMYIIECHU C COXPAaHEHHEM M MHUIMAIUCH
CBOMCTB aMATU (POPMBI ¥ OH NO3BOJISIET COXPAHUTh HAHO — CTPYKTYPY TOIUIMBHOM SMYJILCUY B
CTaOWILHOM IS IIEPEiauyl B HACOC BHICOKOT'O JABJICHUSI COCTOSIHUH.

Tomuso (3MyJ'II>CI/I$[) u3 Oaka nonaércs IIpY IOMOIIH TOIUIMBHOI'O HacoCa Ha CUCTEMY
JAUMHaAMHUYECKOTO CMEIIUBAHUA U TOMOI'€HU3AIlNH, OTKYa BBOAUTCA B HACOC BBICOKOT'O NaBJICHUA
JU3CJIbHOTO JABHUIaTECIA.

Ienb npeBapUTEIBHBIX HCIBITAHUI — IPOBEPKA BO3MOKHOCTH TOIUTHBHOTO HACOCA JIBUTATEIIS
[10/1aBaTh TOIUIMBHYIO SMYJILCUIO HA BXOJIbl CUCTEMbI JIMHAMUYECKOTO CMEIIMBAHUS U
TOMOTEeHHU3AIMH B riporopiu 60% Ha meHTpanbHbIi BBOJ H-40% Ha HHTETrpaTbHBIH
paluanbHbIi BBOJ, IIPU COXPAHCHUH HA BCEX KAHAJIAaX BBOJA PABHOTO JABIICHHUS.

Fuel blends preparation system for gas stations, - feasibility study test

VYkazaHHoe 06opynoBaHue npounio 6osiee 350 UCHIBITATENBHBIX ONEPALMIT U TOKA3aJI0 BEICOKYIO
paboTOCIIOCOOHOCTE, 3 (PEKTUBHOCT U CHOCOOHOCTH BBIOJIHATEH BCe HEOOXOMMBbIE
(DYHKLIMOHAJIBHBIC HATPY3KH NMCIOIME MECTO Ha COBPEMEHHOI TOIIMBO — 3aIIPaBOYHOI
CTaHIUHU.

Cucrema Obli1a HCIIbITaHA HA pacxoe B 50 JIUTPOB B yac (yCTPOHCTBO ¢ pabouUM JHaMETpOM B
25 mm), Ha pacxoje B 100 suTpoB B yac (YCTpOHCTBO ¢ pabouum quameTpoM B 40 MM, pu
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pabouem naBieHuu B 3 6ap), Ha pacxoze B 250 TUTPOB B Yac (YCTPOUCTBO ¢ pabounM
nuamerpoM 40 MM, ipu pabodem nasieHnu B 7 6ap); B HacTosee Bpemst B 3aBepIaromiei
CTaJNM YCTPOICTBO MpeIHa3HaYeHHOE Ha paboTy mpu pacxoje B 1000 mutpos B Hac.

Fuel blends re — blending system [ conceptual version |

Jlnst oOecrieuenys BBIIOIHEHUs] BCeX HE0OXOIMMBIX OIepaluii npouecca pe-GpopMupoBanus 1
pereHepanuy SMyibCUH, pa3paboTaHa 6a30Bas KOHCTPYKLHUs YCTAHOBKU ¢ pabouuM 00BEMOM B
40 1UTPOB M € MPOU3BOJUTENBHOCTBIO B 100 JIUTPOB B Yac MpH HENpepbIBHOI NoJaue
MPOJYKTOB peOPMUPOBAHUS U O0BEMHOI pereHepaliu MyIbCUH.

KoncTpyknust BKitogaeT 0aK, CHCTEMY PEIUPKYIISAINHN, BKIIOYAIONTYI0 KpOME Hacoca U
TPYOOTIPOBOJIOB TaKXKE CICSIIYI0 CHCTEMY KOHTPOJIS YPOBHSI XKUAKOCTH B OaKe, aKTHBATOP
MOTOKA XXMJKOCTH HPH HOMOIIM KOTOPOr0 aKTUBHPOBAHHAS JKH/KOCTh BO3BpAIAeTCs U
JIMHAMUYECKU BBOJHUTCS B 00BEM XKUAKOCTH B OaKe.
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Fuel blends re — blending system, - feasibility study test

IIpoBepka padoTocnocoOHOCTH U AIPPEKTUBHOCTH TpoLiecca pepOpPMUPOBAHUS HITH
pereHeparyu MyJIbLCHH OCYIIECTBIICHA Ha JIBYX YCTaHOBKaX, - OJHOM, HMeroluel padounit
00bEM B 40 1MTPOB U BTOPOH, NMetoei padounii 00béM B 1000 1uTpoB.

Ha ycranoBke ¢ pabounm 066émMom B 1000 muTpoB OblIa MpUMEHEHA CTAaHIAPTHAS CUCTEMa
MEXaHUKO-THAPABIMIECKOT0 CMEIINBAHHUSL.

O06e ycTaHOBKH OBLIH HCIBITaHbl B PEabHOM IPOM3BOJICTBEHHOI 00CTaHOBKE, IepBasi Ha
CepUITHOM JU3EIIBHOM JBUTaTENe ¢ 00BEMOM 2.4 TUTpa U BTOpast Ha CTaHAAPTHOM Ooiiiepe,
NIPOMU3BOJUTEIBHOCTBIO B 6 TOHH Iapa B 4ac.

Pe3ynbraThl 060MX TECTOB MOKA3aIIH MOIHYI0 Pa00TOCIIOCOOHOCTD H IOCTATOYHYFO
3¢ dexTBHOCTS 000pyI0BaHMUS U Tpolecca pe-GpopMaTHPOBAHHS 1 PETCHEPALIUH B PEKUME
peabHOrO BPEMEHH.
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Fuel blends re — blending system [ conceptual version for engine |

ToruuBHBIM 6ak JAU3CIIbHOTO ABUT'AaTEJIdA, B KOTOPOM MPEATIOJIaracTcs UCIojIb30BaTh B KAYECTBE
TOILIMBa 6.IISHH 13 JU3CIIbHOT'O TOINIMBA U METaHOJIa, B JOIIOJIHCHUEC K OOBIYHBIM U CTaHAAPTHBIM
KOMIIOHEHTaM JI0JDKCH COZACPIKATh CUCTEMY pe(i)OpMPIpOBaHI/Iﬂ — pereuepanuu.

Cucrema 00bEMHON peopMaliy HITH PEereHepaii MOXKeT ObITh PTHAPOMEXaHHIECKON 1
AKTUBHUPYIOLIEH WM TOJIBKO MEXaHHUYECKOM.

O0e CHUCTEeMBI HCIIBITAHbI U TIOKA3aJIH JAOCTATOYHYIO paGOTOCHOCOﬁHOCTL H HaIE)KHOCTb.

JlopaboTka CTaHAaPTHOTO TOIUIMBHOTO Oaka I aJanTaluy ¢ CHCTEMON pe)opMUPOBAHUS UITH
pEreHepanyy He BBI3BIBAET KaKNX-THO0 TeXHHIECKHX MPOOIEM.

Bce HeoOxoquMble (DYHKIMH CTaHIAPTHOTO TOIUTMBHOTO Oaka B TOTUIMBHOM 0ake ¢
YCTaHOBJICHHOW CHCTEMON PereHepaIiiy Wik pehopMaTHPOBAHHS TOJTHOCTHIO COXPAHSFOTCSL.

Fuel blend, - Diesel # 2 and Methanol

HawnGosiee yacTo MCHOJIB3YEMBIil UIs IU3EIIBHBIX ABUTATENICH TOIUIMBHBINA OJICHT, - CMECh
nmu3enpHoro torumsa Ne 2 (80 %) u meranosna (20%).

HpI/I JAHAMHWYCCKOM CMCIIMBAaHUU HETIOCPEACTBECHHO TIEPCI BIIPBICKOM B HACOC BBICOKOT'O
JABJICHUS ABUTATCJIA U JaJ1e€ B HUJIIMHAPBI AU3CIIBHOTO ABUTAaTE/Is IIPUMCEHEHNUE yKaSaHHOﬁ
CMECH IO3BOJISET CHU3UTDH YIJI€POA0COACPIKALIME BBIXJIOMNBI Ha 6ouee uem 90%.

Separation phenomena

Ipu HakomIeHHH OJNeHa B KaKOH-11H00 EMKOCTH, B 00bEME OJIeH/1a TIPOUCXOJUT PasJeieHue Ha
nBe (Gpakium, - ogHy n3 MeraHona (95%), cMenranaoro ¢ 5% IU3eNbHOTO TOIUINBA U BTOPYIO U3
Ju3enbHoro Tomnea (98.4%), cmermanHoro ¢ 1.6% meraHoua.

O6e d)paKI_H/II/I COXpaHAIOT CTaOUIBHOCTh B TCYCHUU JUIMTEJIBHOI'O BPEMEHHU.
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CIIUCOK UCHOJIb30BAHHOM JIUTEPATYPBHI,
HNATEHTHOM U JIMHEH3UOHHON MUHO®OPMAILIUU

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

Fluid composite, device for producing thereof and system of use

Abstract

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

United States Patent 8,746,965
June 10, 2014

Method of dynamic mixing of fluids

Abstract

Methods are provided for achieving dynamic mixing of two or more fluid streams
using a mixing device. The methods include providing at least two integrated
concentric contours that are configured to simultaneously direct fluid flow and
transform the kinetic energy level of the first and second fluid streams, and directing
fluid flow through the at least two integrated concentric contours such that, in two
adjacent contours, the first and second fluid streams are input in opposite directions.
As a result, the physical effects acting on each stream of each contour are combined,
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increasing the kinetic energy of the mix and transforming the mix from a first kinetic
energy level to a second kinetic energy level, where the second kinetic energy level is
greater than the first kinetic energy level.

United States Patent 8,844,495
September 30, 2014

Engine with integrated mixing technology

Abstract

The present disclosure generally relates to an engine with an integrated mixing of
fluids device and associated technology for improvement of the efficiency of the
engine, and more specifically to an engine equipped with a fuel mixing device for
improvement of the overall properties by inline oxygenation of the liquid, a change in
property of the liquid such as cooling form improved combustion, or the use of re-
circulation of exhaust from the engine to further improve engine efficiency and reduce
unwanted emissions.

United States Patent 8,871,090
October 28, 2014

Foaming of liquids
Abstract

Methods and systems for processing of liquids using compressed gases or compressed
air are disclosed. In addition, methods and systems for mixing of liquids are disclosed.
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United States Patent 9,144,774
September 29, 2015

Fluid mixer with internal vortex

Abstract

The present disclosure generally relates to a fluid mixer, a system for mixing fluids
utilizing the fluid mixer, and a method of mixing fluids using the fluid mixer or the
system for mixing fluids, and more specifically, to a compact static mixing device
with no moving parts and capable of mixing any fluid, such as air, nitrogen gas, water,
oil, polluted water, and the like. A first pressurized, incoming fluid is accelerated
locally by a section reduction, is split into streams, and then is released into a second
fluid found in a closed volume or an open volume after a period of stabilization. The
directed and controlled first fluid slides along an insert up to directional and angled
fins at a vortex creator where suction forces from a self-initiating vortex in an internal
cavity draws in at least part of the first fluid to fuel the vortex. The compactness and
simplicity of the fluid mixer with internal vortex can be used alone within a closed
volume in a conduit, in a sprayer, or within a fixed geometry to direct the mixing
vortex to specific dimensions. One or more fluid mixers can also be used in an open
volume such as a reservoir, a tank, a pool;-or any other fluid body to conduct mixing.
The technology alone, as part of a multimixer system, or as a method of mixing using
the fluid mixer with internal vortex'is contemplated to be used in any field where
mixing occurs.

United States Patent 9,310,076
April 12, 2016

Emulsion, apparatus, system and method for dynamic preparation

Abstract

The invention relates to a fluid composite, a device for producing the fluid composite,
and a system for producing an aerated fluid composite therewith, and more
specifically a fluid composite made of a fuel and its oxidant for burning as part of
different systems such as fuel burners or combustion chambers and the like. The
invention also relates to an emulsion, an apparatus for producing an emulsion, a
system for producing an emulsion with the apparatus for producing the emulsion, a
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method for producing a dynamic preparation with the emulsion, and more specifically
to a new type of a stable liquid/liquid emulsion in the field of colloidal chemistry,
such as a water/fuel or fuel/fuel emulsion for all spheres of industry.

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

Foaming of liquids

Abstract

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

United States Patent 9,400,107
July 26, 2016

Fluid composite, device for producing thereof and system of use

Abstract

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