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0a3e ruIpOAMHAMUYECKOT0 CMEIIIUBAHUS ;

KuroueBrble ciioBa :

I'mapoannaMuyeckoe cMemuBanue ; Pa3BUThbIi KHHETUYECKUH PeKUM ;
CauBounoe macJio ; [lpsimasi nepepadoTka moJsioka ; [IumeBoii KOMIO3MT ;
Mosiounokuciaass matpuua ; [lpubop niis cOMBaHUA M TOMOTeHU3AIUN MUIEBBIX
KoMno3uuuii ; Bo3MoxkHOCTh rHOKOr0 BBO/Ia KOMIIOHEHTOB B IPOILECC ;

AHHOTAIUA :

HoBas TexHomorus ruipoJuHaMHU4eCKOr0 CMEIIUBAHUS PA3IMYHbIX KHUIKHX
KOMIIOHEHTOB, C OJJHOBPEMEHHBIM COMBAaHUEM B JUHAMUYHOM , IEPUOJUYECKU
MTOBTOPSIOIIEMCS , PA3BUTOM KHHETUYECKOM PEXHUME C pereHepaleil HakOIIEHHOM
KMHETHYECKOW PHEPTUU U €€ TOCIIeI0BAaTeIbHBIM TpaHc(hepoM B mporiecce

[IpoayxTsl muTaHus , Kak U (hapmMarieBTHUECKUE MpernapaTsl, B KAKOH TO CTENeHH U
KOCMETHYECKHE TIpenapaThl IPEACTaBISIFOT cO00i 0C000 KOHTPOIMPYEMBIN 0 KAYeCTBY
CEKTOp MHHOBAIIMOHHOTO TMOJIA JeSATeIbHOCTH H300peTaTeneit

[Ipexxne Bcero 3To moje xapakTepusyeTcsi HEOOXOAUMOCTBIO TIOJHOIO COOTBETCTBHS
HOBBIX MHHOBAIIMOHHBIX IPOAYKTOB U TEXHOJOTMH CTaHAAPTaM 3[PaBOOXPAHEHUS U
BCE Y)KECTOYAIOUIUMCS 3KOJIOTHYECKUM HOpMaTUBaM

Conep:xanue :

Berynienne @

HoBasi TexHO10rusl THAPOAMHAMUYECKOI0 CMEIINBAHUSA Pa3THYHBIX KUIAKUX
KOMIIOHEHTOB, C O/THOBPEMEHHBIM COMBaHUEM B JUHAMUYHOM , IEPHOAMYECKH
NOBTOPHIOIIEMCSH , PA3BUTOM KHHETHYECKOM pesKMMe C pereHepanueit
HAKOIUICHHON KMHETHYECKOH YJHEPIuu U e€ Moc/Ie10BaTeIbHBIM TpaHc(pepoM B
npouecc , - Ctp. 2 ;

IpuHUNUAJbLHBbIE OTJIUYHUSA NPpoLecca cOMBaHus ( MUIEBOT0 KOMIIO3UTA )
NHMIIEeBO KOMIO3MIMHU HA 0a3e CIAMBOYHOIO MAacJ/a, OT U3BECTHBIX MPOLECCOB
TAKOIO e Ha3HavYeHud : - C1p.9 ;

YcrpoiicTBOo 115l COMBAHUSI NMUILEBBIX KOMIIO3UTOB B TOM 4YMCJIe U KOMIIO3UTHOIO
MacJjia- ONMUCAHME aNnapara i NPHHIUIIOB ero peajbHoro npumenenus - Crp. 11 ;

Cnucok uCnoJIb30BAHHOI JIUTEPATYPHI , NATEHTHAS U JHIeH3UOHHAs HHpoOpMaLUs
:Crp. 17



Berynuienne @

HoBas TexHoyiorust ruipoIMHAMUYECKOTO CMEIIMBAHUS PA3TUYHBIX KUIKUX
KOMITOHEHTOB, C OJJHOBPEMEHHBIM COMBAaHUEM B TUHAMUYHOM , IEPHOJMUECKH
MTOBTOPSIIOLIEMCS , Pa3BUTOM KHHETUUYECKOM PEXHUME C pereHepalueil HakoriIeHHOM
KHMHETUYECKOM SHEPruu U e€ MocIe10BaTeIbHBIM TpaHC(hEpOM B IIPOIECC

[IpoayxTsl muTaHus , Kak U hapmarieBTHUECKHUE MpernapaTsl, B KAKOH TO CTENEeHH U
KOCMETHYECKHE TpenapaThl IPeACTaBISIIOT cO00i 0c000 KOHTPOIUPYEMBIN O Ka4eCTBY
CEKTOp MHHOBALIMOHHOTO MMOJIA JeSTeIbHOCTH H300peTaTeneit

Hpemz[e BCCT'O 3TO IIOJIC XapaKTCPU3y€CTCsA HCO6XOI[I/IMOCTBIO IIOJIHOI'O COOTBETCTBHA
HOBBIX MHHOBAIIMOHHBIX MIPOAYKTOB U TEXHOJIOTHI CTaHJgapTaM 3ApPpaBOOXPAaHCHUA U
BCE YKCCTOYAOIUMCS SKOJIOTHYCCKUM HOPMATHBaAM

Heo6xonnMo mpu3HATHCS , YTO HAa 3TOM TEXHOJIOTHYECKOM I10JI€ OUYEHb CHUIIBHO BIIUSHHE
TpaauLUl , KIMMAaTUYECKUX U KYJIbTYPHBIX OCOOEHHOCTEN XapaKTEepHBIX JJIsl PETHOHA , B
KOTOPOM MHHOBAIIMOHHBIM MTPOAYKT MpeAaraeTcs noTpeOuTento

Ho takxe BaxxHo IIPU3HATDb , 4TO Haunoboee YAAQYHBIC JIOKAJIbHBIC HWHHOBAIITMOHHBIC
pelicHug U I/I306peTeHI/I$I , UMCIOIIUEC ITPUMCHCHHUEC HC TOJIBKO B obnactu OFpaHH‘IGHHOﬁ
C(l)GpOI;’I IMPOAYKTOB IMUTAHUA , HO U B 001acTax O6H.I€I71 TEXHOJIOTHU, MOTYT CIIY’KUTb
3(1)(1)€KTI/IBHI)IM TOJIKAIOIIUM 3BCHOM B IIOCTYIIATCIIbHOM PAa3BUTHU MHTCIPATUBHBIX
HMHHOBAIIlMOHHBIX TEXHOJIOTHI

Baumanwuio yurtaTenei npeajaaracTes MmpeaIoJIOXXUTCIIbBHO OJHA U3 TAKUX TeXHOHOFHﬁ;

HoBast TexHOJIOTHSI THAPOAUHAMUYECKOT0 CMEIIMBAHNUS PA3JIUYHBIX KUIKUX
KOMIIOHEHTOB, ¢ OJJTHOBPEMEHHBbIM COMBAHNEM B IMHAMUYHOM , IEPUOANYECKH
MOBTOPAIOIIEMCS , PA3BUTOM KHHETHYECKOM peKUMe C pereHepamnuei
HAKOIJICHHOW KNHETHYECKOI IJHePruM 1 eé nocjegoBarejJbHbIM TpaHcdepoM B
npouecce

[Ipennaraemasi HHHOBALIMOHHAS TEXHOJOTHUS MIPEACTaBIISIET co00il mpoiece
JUHAMHYECKOTO BO3CHCTBHS Ha CMEIIMBAEMbIE H COMBAEMBIE KUAKUE WU YACTUIHO
KOHCHCTEHTHBIE KOMITOHEHTHI,

Haubonee nccnenoBaHHBIMU , M YaCTO B Pa3HBIX BapUaHTaX MPUMEHSIEMbIE B ’TOM
IIPOLIECCE , SABIIIOTCS KOMIIOHEHTBI U3 PA3JIMYHBIX MOJIOYHBIX IIPOAYKTOB ;

Kommanusi crapram BeA€T Takoro poja UCCIeA0BaHUS U Pa3pabOTKH CIIEIUATHHOTO
TEXHOJIOTHYECKOTO 000pyaoBanust; Llenpio ykazaHHBIX UCCIEOBAaHUM , ONIBITHO —
KOHCTPYKTOPCKHX U IU3aMHEPCKUX paboT , a Takxke POPMUPOBAHUS TUETOIOTUUECKUX
QITOPUTMOB H MIPOTPAMM , SIBJISIETCSI TOMCK HOBBIX ITyTEH JIsl POU3BOJICTBA



KOMIIO3UTHBIX , KOMITAyHIHBIX UM OJHOPOJHO KOMOMHUPOBAHHBIX MPOIYKTOB
IIATAHHUS, Y KOTOPBIX OTCYTCTBYET MJIM CBEJIEHO K MUHUMYMY COJE€pKaHUE )KUPOB U , Y
KOTOPBIX HA00OPOT YBEIMYEHA KOHIIEHTPALUsl BATAMUHOB U OMOJIOTUYECKU aKTUBHBIX
3JIEMEHTOB;

JloTIOTHUTENHHON TENBI0 peaTU3aIlie MPEATIaraeMoro mporecca , siBIsieTCs
BO3MOXXHOCTh 0€3 TeIJIOBOM 00pabOTKH M 0e3 IPYyruX BUIOB BO3JICHCTBHUS Ha MPOIYKT,
KakK ynce CKa3aHO, B OCHOBHOM MOJIO‘IHBII>'I NJIIN MOHOHHO-KHCHBIﬁ, HOJIy‘-II/ITB CMECCh NJIN
B30HTYIO CMECh KOMITOHEHTOB , KOTOPBIC B OOBIUHBIX YCIOBHIX JIMOO HE CMEIIIMBAIOTCS
BOOOIIIE, JIMOO IIOXO CMEIINBAIOTCS JIMOO HE SBISAIOTCS CTAOMIBHBIMHU,

Jl14 nosty4eHus: BO3MOKHOCTH IPUMEHSATH IPelaraéMyto TEXHOJIOTHIO B YCIOBUSIX
COBPEMEHHOT0 NMPOU3BOJICTBA U B COOTBETCTBHH C COBPEMEHHBIMH HOPMaMHU U
CTaHJapTaMHU MOTPEOJICHUS , CIEAYIOLIEH 1IeJIbI0 KOMIIAHUU  CcTapTaria sBJsSeTcs
BO3MOYXHOCTh TIOJTyYEHHS YCTOMUMBOM U CTAOMIIbHOM CMeCH U3 TOJBKO 0a30BbIX
IIPOJYKTOB IIUTAHUS , KOTOpasi COXpaHsIET CBOM CBOWCTBA U OJJTHOPOJHOCTb Ha
MPOTSHKEHUH TUTETILHOTO BPEMEHH;

Koneuneimu MpoaAyKTaMU npezmaraeMoﬁ TCXHOJIOI'UH ABJIAIOTCA:

- CIIMBOYHOE MAclio, COMTOE U3 CMETAHBI , C HCOOBIYHO HU3KHM COJIEPYKAaHHEM JKHpPa, HE
6onee 13%;

- CJIMBOYHOE€ MacCjo , cOUTOE M3 CMETaHbI C MOJIUBUTAMUHHBIMHU I[O6aBKaMI/I,- CMECH
CMCTaHbl C MOPKOBHBIM COKOM;

- CJIMBOYHOE Macio , COMTOE U3 CMETaHBI C TOJTUBUTAMUHHBIMU JOOaBKaMU,- CMECh
CMETaHBbI C MOJMBUTAMUHAMH — KAPOTUHOUIAMH , TIOJTYYEHHBIMH TPU TITYOOKOM
nepepaboTKe KypHHBIX SUIT , ( Tak:Ke TEXHOJOTHs KOMIIAHWU CTapTamna ) ;

- CJIMBOYHOE Macjo, COUTOE U3 CMETaHbl C TOMATHBIM COKOM;

- CJIIMBOYHOE MacJo, COUTOE U3 CMETaHBbI C PA3IMYHBIMUA (PPYKTOBBIMU CHPONIAMHY;

- CJIMBOYHOE Macjo COMTOE U3 CMETAHbI C MEJIOM;

- CJIMBOYHO€ MacJjio, cOHMTOE U3 CMETAHEI C YCCHOKOM, YKPOIIOM;

- CJIMBOYHOE Maclo , COUTOE U3 CMETaHbl, MOJU(UIIMPOBAHHOE CBEPX-UYUCTHIM SUYHBIM
MacjoM ( TIPOM3BOJICTBO CBEPX-YMCTOTO IMYHOTO Maclia , - TEXHOJIOTHSI KOMITaHHH _) ;

- CIIMBOYHOE Macilo, COUTOE U3 CMETaHbl, MOAU(PULIMPOBAHHOE aTb(ha-TUIIUTUHOM ,
MIOJIyYE€HHBIM TIpU TIyO0KOM, 6€XOTX0AHON TNepepadoTKe KYpUHBIX siUI ( IPOU3BOICTBO
CBEPX-YUCTOTr0 anb(a- JIUIUTHHA , - TEXHOJOTWS KOMIAHWU CTapramna ) ;



- CJIIMBOYHOE Macilo, COUTOE U3 CMETaHbl, MOAU(PULIUPOBAHHOE AJTLOYMHHOM ,
MOJTyYSHHBIM IPH TITyOOKOH TiepepaboTKe KypHHBIX SUI] ( IPOU3BOJACTBO CBEPX-YHCTOTO
SIUYHOTO AIbOYMUHA , - TEXHOJIOTHS KOMIIAHHH CTapTarna ) ;

- CJIMBOYHOE Macilo, CONTOE U3 CMETaHbl, MOAU(PULIUPOBAHHOE JTUZO0LUMOM ,
MIOJTyYSHHBIM IIPH MOCIIeI0BATENBHOM IITyO0KOi , 0€30TX01HOM TepepaboTKe KypHUHBIX
AU ( TPOU3BOJICTBO CBEPX-UYUCTOTO SIMYHOI'O JIN30L[MMA , - TE€XHOJIOTUS KOMIIAHUH —
crapTamna ) ;

- CIMBOYHOE Macjo , CONTOE U3 CMETaHbl, MOAU(UIIMPOBAHHOE KaKa0- MACIIOM;

- CJINBOYHOE Maciio COUTOE U3 CMETaHbl, MOAU(UIIIPOBAHHOE [TACTOM aBOKa0;

- CJIMBOYHOE MAcII0, COMTOE U3 CMETaHbI, MOAU(PHIIMPOBAHHOE OBOIIHBIMHU TTACTAMH;

- CJIMBOYHOE MAcII0, COMTOE U3 CMETAaHbI, MOJU(PHUIIMPOBAHHOE ()PYKTOBBIMH ITACTAMU;

[Ipsimas nepepaboTka MOJIOKa U €ro Mou(pUKaLMs IPU CMEIIUBAHUU C IPYTUMHU
KOMIIOHEHTaMHU, [103BOJISIET CO3AaTh HOBbIE MOIU(UIIMPOBAHHBIE KOMOUHUPOBaHHbIE
MOJIOYHBIE KOMITO3UTHI, 00J1aat0II1€ HOBBIMU , HEOOBIYHBIMU CBOMCTBAMHU U
HCKJIFOUUTENIEHO BBICOKUM MOTPEOUTEIbCKUM Ka4eCTBOM.

B nepByto ouepens 310 B30UTas CMECh MOJIOKA ¢ MEIOM; IPUUYEM JIJISI CMECH
HCIIOJIL3YETCS 00ECIKUPEHHOE MOJIOKO — 1 % KUPHOCTH, OXTKIEHHOE IO TEMIIEPATYPHI
2-3 rpanyca ueiabCHs U HaTypaibHbIA MYETUHBIA ME B IPONIOPLUHH ,- 75% MOJIOKa U
25% ména; moydeHHasi CMECh YCTOWYMBA, OJTHOPOJIHA, 00JIaJaeT UCKITIOUNTEITHLHO
TOHKHM , IPUATHBIM BKYCOM U OY€Hb IOJIE3HA;

biraronaps mMpoOKUM BO3MOXKHOCTSM anmnapara Iy THAPOAUHAMUYECKOTO CMEIIMBAHUS
1 cOuBaHMsl , pa3pabOTaHHOTO B paMKax OIBITHO-KOHCTPYKTOPCKUX pabOT KOMIIaHUU
cTapTana MO>XHO FT'OTOBHTb CMECH U3 MHOTHX BapualMii 1 KOMOMHALMI MaTepuaos ,
KHUJKOCTEN U KOHCUCTEHTHBIX I1ACT U CUPOIIOB;

[TpuGop , peanu3yronwii HOBYIO TEXHOJIOTHIO, MOXKET OBITh M3TOTOBJICH B paccuéTe Ha
HIMPOKHUNA JUANa30H MPOU3BOAUTENbHOCTH. OJJHUM U3 BapUAHTOB ,
MIPOU3BOIUTENFHOCTBIO B MPUOIM3UTENHHO | yuTp mim 850 rpamMm Maciia 3a OJTuH UK
cOMBaHUs, MOKET OBITh IPUOOP U1 epMepOB, KOTOPBINH MOXKET OBITh IPUMEHEH JUIS
nepepabOTKH U3JIUIIKOB MOJIOKA;

[TPUBOP-ATIITAPAT nocTtpoeH Ha H300peTeHUH, B OCHOBE KOTOPOTO JICHKHUT MPUHIIHIT
(dbopMHUpPOBaHUS THIPOAUNHAMHYECKUX KHHETHUECKUX JIMHEHHBIX BO3BPATHO-
MOCTYNATENIbHBIX MyJIbCAlUi B 3aMKHYTOM 00bEME EMKOCTH C CMEIINBAEMbIMU U
cOrMBaeMBbIMU KOMITIOHEHTaMH. HULIMUpyeMble IBUKEHUST HACTOJIBKO 3()()EKTUBHBIL, UTO
MTO3BOJISIIOT TOCTUYB 3P deKTa CMEIINBAaHUS U COUBAHUS 32 CPABHUTEIBHO KOPOTKUI
IIPOMEXYTOK BPEMEHH, ITPU UCKIIIOUUTEIILHO TOMOTEHHON CTPYKTYpE MOJyYEHHOU CMecH
WM KOMIIO3UTHOM Macie;



[TpuGop MOKeT UMETH UCIIOTHEHHE B KAUYECTBE MPOAYKTa MAaCCOBOI'O CIIpoOca, ¢
HEOOBIIONH EMKOCTBIO JIJIsl COMBAEMBIX U CMEIINBAEMbIX KOMIIOHEHTOB,
MPUOIU3UTENBHO B | TUTP; OH MOXKET UMETh DIEKTPUUECKUNA TPUBOJT , HO MOXKET OBIThH
PYYHBIM, YTO TIO3BOJIUT 3HAYUTEIILHO CHU3UTH €r0 IICHY U YBEITUYHTh 00BEMBI ITPOJIAK;

[TpubGop MOKET UMETH UCIIOTHEHHUE B KAYECTBE IOTIOTHUTEIILHOTO 000Dy TOBAHUS JIJIS
Kade ¥ peCTOPaHOB; B ATOM CITydae ero €MKOCTh MOXKET JJOCTHYb 2 JIUTPOB U B
KOMILIEKTE ITOCTaBKHU JOJDKHO OBITH HECKOJIIBKO CMEHHBIX EMKOCTEH IS OOJIBIIIEH
ONEPATUBHOCTU U YHUBEPCAIBHOCTH;

ITpubop MoKeT UMETh UCTIOJIHEHHE B KadecTBe OpUTHHAIBHOTO TEXHOJIOTUYECKOTO
000pyI0BaHUS JIJIsl IPOMBILIUIEHHBIX MPEINPUATHH , 3aHUMAIOLINXCS TTIepepaboTKOM
MOJIOYHBIX IPOAYKTOB U UCIIOJIB30BAThCS I IPOM3BOICTBA HEOOIBILNX CEpUI
MOJIOYHBIX MTUIIEBBIX KOMIIO3UTOB;

HpI/I60p MOKCET UMCTh UCIIOJIHCHHE B KAUCCTBC aBTOMATHU3UPOBAHHOI'O
TCXHOJIOTHYICCKOT'O O60py,Z[OBaHI/ISI JJIA prnHO-CGpHﬁHOI‘O 1 MaCCOBOT'O ITPOU3BOACTBA

MOJIU(UIMPOBAHHBIX MOJIOYHBIX MPOTYKTOB;

B 0CHOBY KOHCTPYKIIMHU ¥ IPUHITAIIA ISHCTBUS amapaTa MOJI0KEHbI H300pETCHUS
KOMIIaHMM CTapTana ;

doto 1

i A

Ha ¢oro 1 nmokazan [1umieBoii koMno3uT Ha 6a3e HaTypajlbHO- (HEepMEHTHPOBAHHON
MOJIOYHOKHCJIOH KUPOBOM MaTpHIlbl , MOJYYEHHOW PU J0OABICHUU B CIIUBKH ,
MIOJIyYEHHBIE U3 LEJIBHOTO MOJIOKA, (PEpMEHTHUPYIOLIETO areHTa , Hanpumep kepupa,
TaKXKe MMOJIyYeHHOT 0 MyTEM MepepadoTKH LIEIbHOTO0 MOJIOKa,

B 00BéMm MaTpulbl MOTYT OBITH BBCACHBI ,I[O6aBKI/I , KaK HaIlTpuUMECpP B BUAC OpeXOBOﬁ
MacThbl , YCCHOYHOTI'O COYyCa, U TOMY HO,I[O6HI)IC, KOTOPBIC HE U3MCHSAIOT LIBCT

MOJIYUCHHOTO KOMIIO3UTA,

NcknounTenbHO Ba)KHOM SIBISIETCS BO3MOKHOCTh TOMOT'€HU3UPOBATH KOMITO3UT
OJTHOBPEMEHHO C TPOIIECCOM MEXaHO-THUAPABINIECKOro conBanus ; IMeHHo Omaromaps
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TOMY UMEETCsl BO3MOXHOCTh BBECTH B COCTaB KOMIIOHEHTOB TaKHE BEIIECTBA , KaK
MPOAYKTHI TITyOOKOH 06€30TX0IHON NepepadOTKN KypUHBIX SUIL;

OTH IPOAYKTHI MOTYT OBITh B BUIE MEIKOAUCIIEPCHOTO OPOIIIKA U3 0CO00 YUCTOTO
anbOyMHHA UM B BUJIE KHUJIKOTO INIyOOKO OYHUIIEHHOTO alb(ha-TUIUTUHA WIHA B BUJIE
xKeleoOpa3Hoi cMecH OJIMBUTAMHUHOB — KAPOTUHOUJIOB WIIH B BHJIE JKHUIKOTO TaKXKe
rIyOOKO OYHUIIIEHHOTO JIM301[MMa — HAaTypalbHOTO KOHCEPBAHTA, MPUAIOIIETO MPOITYKTY
YHUKaJIbHbIE CBOMCTBA MPU JJIUTEILHOM XPaHEHUH.

Jlerycranus npoayKra nokasaja UCKIIOUNUTEIbHO BBICOKHE BKYCOBBIE CBOMCTBA
IIPOAYKTA B Pa3JIMYHBIX COYETAHUAX KOMIIOHEHTOB

doto 2

Ha ¢oro 2 nokazan [1umieBoii koMno3uT Ha 6a3e HaTypajlbHO- (HEpMEHTHPOBAHHON
MOJIOYHOKHCJIOH KUPOBOM MaTpHIlbl , CMENIAHHOW C MOPKOBHOW MacToi B MpONOpLUU
60 gacTeit MOJTIOYHOKHCIION MaTpuIlkl Ha 40 yacTeil ocTaabHBIX KOMIIOHEHTOB
KOMIIO3UTa

®oto 3



Ha ¢oto 3 moxa3zan [IumieBoit koMo3ut Ha 0aze HaTypaJibHO - (epMEHTUPOBAHHON
MOJIOYHOKHCJIOW MaTpPHULIbl U HATYypalIbHOI'O YKPOMHO-YECHOYHO-OJIMBKOBOI'O COyCa B
rcxoaHou nponopuu 70 yacteid MOJIOYHOKUCTON MaTpulibl Ha 30 yacTeil ocTaibHbIX
KOMITOHEHTOB KOMIIO3UTa

doro 4

Ha ¢oto 4 mokazan numieBol MHTETPUPOBAHHBIA KOMITO3UT Ha 0a3e HATypaJbHO -
(hepMEeHTUPOBAHHON MOJIOYHOKHCIIOHN KUPOBON MAaTPHUIIBl TUHAMHYECKH W TOMOTEHHO
CMEIIAHHOM C HaTypaJlbHOW TOMAaTHOM MacTOM U HaTypaJdbHbIM YECHOYHBIM
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MacTo00pa3HbIM coycoM B mpornopiuu 70 yacteil MOJTOYHOKHUCIION MaTpuibl Ha 30
yacTed OCTaIbHBIX KOMIIOHEHTOB KOMIIO3HUTAa,

doto 5

Ha ¢oto 5 moka3zan [IumieBoii koMno3ut Ha 0a3ze HaTypalbHO - (EepMEHTUPOBAHHON
MOJIOYHOKHCJIOW MaTpPHULIbI U , AMHAMUYECKH CMELIAHHOTO ¢ HEl HaTypaJbHOTO
MYETMHOTO MENa ¢ 100aBKOM OpexoBOM MACThl , B UCXOHOW mpomnopiuu 70 yacteit
MOJIOYHOKHCIIONW MaTpulibl Ha 30 yacTell ocTalbHBIX KOMIIOHEHTOB KOMITO3UTa

doro 6

Ha ¢oto 6 mokazan [TumeBoii KOMMO3UT Ha 6a3e TOMOTEHHOM CMECH U3 HaTypallbHO-
(hepMEHTUPOBAHHOH , HATYpAIBHOMU , a0COIIOTHO O3 puMeceii , 6e3 KOHCEPBAaHTOB U
CTaOMIN3aTOPOB , MOJIOYHOKHUCIION MATPUIILI U JMHAMUYHOW OJTHOPOJHON CMECH U3
MaKOBBIX 3€pE€H, IPEIBAPUTEIILHO TOMOT€HHO CMENIAHHBIX C HATYpaJbHBIM MUYEITHMHBIM
MEIOM M HATypaJIbHOM OPEXOBOM MacTOW, B UCXOMHOW mporopiuu 70 gactei
MOJIOYHOKHUCTION kommno3uiuu Ha 30 yacTeil ocTalbHBIX KOMIIOHEHTOB KOMITO3UTA

doto 7



Ha (I)OTO 7 MOKa3aHbI HEKOTOPBIC U3 MHOXKXCECTBA PA3JIMYHBIX BHUAOB MOJOYHO-KHUCIIBIX
MHUIICBBIX KOMIIO3UTOB U UHTCIPUPOBAHHBIX MAIIECBLIX KOMIIO3UTOB, KOTOPBIC MOT'YT
OBITH MOJIYUYCHBI JaK€ B JOMAIIHUX YCIOBUAX C o0ecreyeHrneM BBICOKOTO KaueCcTBa U
CTCPUIIBHOCTH |

IIpuHIMNHAIBbHBIC OTINYHS NMPoLecca cCONBaHUA ( MUIEBOI0 KOMIIO3UTA )
MHIIEBOH KOMIIO3UIIMHU HA 0a3e CIAMBOYHOIO MAaCJa, OT U3BECTHBIX NPOLECCOB
TAKOI0 K¢ HA3HAYCHHUA :

- cOuBaHue Ben€Tcs B KosOe , uMeroIel popMy HMIMHIPA, C TOPLOB 3aKPHITOTO
noryc(hepruIecKUMH KPBIIIKaMH, TMEIOIIIUMHE 10 OCH KOHHYECKUE OTBEPCTHS,

- BCSI KOHCTPYKIIMSI KOJOBI , COCTOSIIAs U3 HUJIMHAPUIECKON pyOaIlIKu ¢
KOHMUYECKUMH 3aTOUYKaMU 110 TOPLIaM M JBYX MOIyCPEPUUIECKUX KPBILIIEK, UMEIOIINX
KOHUYecKHe (packy Ha OCHOBAHUU U COOCHBIE UM KOHMYECKHE OTBEPCTHS 110 OCH,
coOupaeTcs U repMeTH3UpPyeTCs NPU BBEACHUN B KOHUYECKHE OTBEPCTHUS KPBIILIEK ,
MpeBApUTENIEHO COBMEUIEHHBIX C HMIMHAPUIECKON pyOalIkoi mo KOHMYECKUM
3aTo4KaM Ha e€ Toplax U KOHMYeCKUM (packaM Ha OCHOBAaHUU KPBILIEK,- 3a)KUMAIOIIUX,
OPUEHTUPYIOMINX, ((UKCUPYIOIIUX U TEPMETU3UPYIOLINX BHYTPEHHUI 00BEM yKa3aHHOU
KOHCTPYKILHHU , PUKCUPYIOLIUX 3aKUMHBIX TPUCIIOCOOJIEHUH , YCTAaHOBJIEHHBIX B
Pe3b0OBBIX OTBEPCTHIX OBOJIKOBOM paMKH, U, UMEIOIIUX OTBEPCTHE MO OCH, C
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YCTPOICTBOM MEPEKPHITUS CEUEHUS ITOIO OTBEPCTUS 1 KOHUYECKUN HAKOHEUHUK ,
BBITIOJTHEHHBIN TI0 OCH , COBIIAJIAIONICH ¢ OChIO YKa3aHHOTO OTBEPCTHS, U , IPH COOpPKE
BBOJMMBIN B KOHUYECKHE OTBEPCTHUS KPBILIEK;

- Omaromapst yka3aHHBIM OCOOCHHOCTSIM KOHCTPYKIIMH, MPOIIECC COMBAHUS MOTyYacT
Hapsiay ¢ GOpMaATLHBIME CYIIECTBEHHBIMU OTIUYHSIMHE , CYIIECTBEHHBIC
TEXHOJIOTHYECKHE TPEHMYIIECTBA, BRIPAKAIOIIMECS B Ka4eCTBE MOJYYEHHOTO MPOTyKTa
¥ BO3MOXKHOCTSIX PACHIMPEHUs TEXHOJIOTHYECKOTO IUara3oHa mporecca COMBaHMs
Macia;

- JIOTIOJTHUTEIJIbHBIC BO3MOXXHOCTH B TIPOIIECCE , PEaM3yeMOM Ha MpejiaracMom
YCTPOMCTBE :
- 00BEM B KOTOpPOM BeETCs cOMBaHUE Macia,- COOPHO-Pa30OPHBIN;

- B Ipolecce COMBaHMs UMEETCS BO3MOKHOCTh CAaHKLIMOHUPOBAHHOI'O IPOHUKHOBEHHUSI
B BHYTPEHHUH 00BEM, BBEJICHHS B HEr0 KOMIIOHEHTOB COMBaeMO CMeCH, BHIBOJIA
OTXOZIOB WJIM YaCTH KOMIIOHEHTOB U3 paboyero o0bEMa;

- KOHMYECKHE OTBEPCTHS MOIyc(hepruuecKuX KphIIeK CIOCOOCTBYIOT O0jee MOJIHOMY
pa30MBaHUIO CMECH MPH yJape B BHYTPEHHIOK MOTyCc(hepy KPHIMIEK, TO €CTh BBIOIHIIOT
psia COBMEIIEHHBIX (DYHKIIMIA, TAKUX KaK ,- aKTUBUPYIOILYIO, COBMEUIAIOIIYIO U
OPHEHTUPYIOIIYIO, TEPMETH3UPYIOIIYI0, GUKCUPYIOUIYIO, M ,9TO CaMO€ TJIaBHOE
,BBITIOJIHAIOT (DYHKIIUU TEXHOJIOTUYECKOTO MITI03a ¢ 000UX CTOPOH KOHCTPYKIIUH,
MPpUYEM KaK BBIBOJIHOTO TaK U BBOJHOTO, B 3aBUCUMOCTH OT TOTO B KAKOM TOJIOKCHUHN
HaXOJUTCs KoJba;

- yKa3aHHas KOHCTPYKIHMS MO3BOJISIET UMETh Ha OJIHOM YCTPOMCTBE Uil COMBaHUS
HECKOJIbKO KOMIIJIEKTOB KOJIO, YTO MO3BOJISIET , IPH CPABHUTEIBHO HEOOIIBIION
JUTUTENIHOCTH TIpoLiecca COMBAHUS, MEHATh COCTaB KOMIIOHEHTOB /7151 COMBAaHMUS,
BKJIKOYAsl M XapaKTep MOJIOYHOKHUCIION MATPHULIBI, CTEIIEHb €€ JKUPHOCTH U IPYTUX
[1apaMeTpoB;

- TUAPOJAMHAMUYECKHUE MapaMeTPhI mpoiiecca cCOuBaHus , Mpu Gpopme FITEeMEHTOB
KOJIOBI, TPU HAJIMYWHU B KOHIIE KaXKI0T0 TUHEHHOTO TIEPEMEIICHHS COMBAEMOI MacChl
chepuuecKoro yriyoieHus: C akTHBUPYIOIUM KOHYCOM B LIEHTPE, TO3BOJISIOT
CYIIIECTBEHHO MOIHATH 3 (PEKTUBHOCTH Tpoliecca COMBAHUS , UTO OOBSCHACTCS TEM, YTO
00BEM cOMBaeMOil MacChl MPU KaXKAOM yJIape B KPBIIIKY, TPOUCXOASIIEM Yepe3 Mo
000poTa MOBOAKOBOM paMKH, TPAHCPOPMUPYETCS, EPEXO0/Is B TCUCHUH 0YEHb MAJIOTO
MIPOMEXYTKA BpEMEHH U3 IIIMHAPUIECKON (POpMBI B CHEpUUECKYIO, TO €CTh UMEET
MECTO TPOIIECC CMUHAHKS OJTHOBPEMEHHO C MPOIECCOM COUBAHUS;

- ONHMCaHHBIN XapakTep BO3JIEHCTBUS Ha cOMBaeMylo Maccy , Oiaroiapsi TOMy, 4TO

UMeeT MECTO KHHETHYEeCKOe MHOT00Opa3ue BUJIOB BHIHYKIEHHOTO U3MEHEHUs! 00bEMa U
reoMeTpuyYecKoil popmMbl COMBAEMON MaccChl, O] BIMSHUEM MHOTHX CHJIOBBIX (haKTOPOB,
00YCJIOBJICHHBIX COYETAaHNEM U KOHLIEHTpAIMe! ABMKEHUI U Harpy30K, BEI3BAHHBIX KaK
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(hopMoil reoMeTpuu KOJIOBI, TAK M XapaKTepOM JIBUYKEHUI 00YCIOBIEHHBIX KHHEMATHUKOM
CHCTEMBI arnmapara Jjisi COMBaHUs Macia;

W3 mpencTaBiaeHHbIX pe3yIbTaTOB UCTIBITAHUN MOJIeJel moiychepuyecKiX KphIIIeK
BHJHO, 4TO :

- UX KOHCTPYKIIUS TEXHOJIOTHYHA,;

- OHM 00J1aJ1aI0T BBICOKOM MPOYHOCTHIO;

- OHU yA00HBI B OOCTY)KHBAaHHH;

- OHU TUTHCHUYHBI,

- UX MOKHO M3TOTABJIMBATh U3 CAMBIX Pa3HBIX MaTEPHUAJIOB;

- Ha OJIHY | TY K€ KOHCTPYKIIMIO IIMIHHIPHYECKON pyOalTku MOKHO HMETh Pa3IMYHbIC
BapHaHThI KPBHIIICK, OTIMYAIOIIAECS KPYTH3HON chepruecKoil MOBEPXHOCTH | IIyOWHOU
KOHUYECKOTO OTBEPCTHUS IO OCH, ITPH COXPAHCHUH HICHTUIHOCTH CTHIKOBOYHBIX
AJIEMEHTOB KOHCTPYKITUH.

YcTpoiicTBO U1 cOMBAHMS NMHUILEBBIX KOMIIO3UTOB B TOM YHCJ€ U KOMIIO3UTHOTO
MacJjia- ONUCcaHue annapaTra ¥ NPUHIUIOB €ro peaJibHOr0 NMpPUMeEHEHUs

[TpuGop 1t cOMBaHMSA ¥ TOMOTEHHU3AIIUN TTUIIEBBIX KOMITO3UITUH ¥ KOMIIO3UTHOTO
MacJia rpeIHa3HaueH s 3PGEKTUBHOTO COMBAHUS ATHX KOMIUICKCHBIX IMPOYKTOB W3
MOJIOYHOKHUCIIOTO ChIPbs, IPEUMYIIECTBEHHO CMETAHbI UJIU CIIMBOK, U IPEUMYLIECTBEHHO
C HU3KUM coJiepKaHueM KXUpoB. M cxoHbIE TPOIYKTHI HIIM KOMIIOHEHTHI MOTYT OBITh
M3HAYaJIbHO MOBEPTHYTHI (PEPMEHTAIUH ;

[IpenBapuTenbHbIe UCTIBITAaHUS TPUOOPA MOKA3aTH BO3MOKHOCTH 3(h(HEeKTHBHOTO
cOMBaHUA HE TOJIBKO M3 YHCTOW CMETaHbI, HO U U3 CMETaHbI C Pa3JIMYHBIMU JOOABKaMH B
OCHOBHOM PAaCTUTEJIILHOTO ITPOUCXOXKICHUS .

K yucny Takux 100aBOK . HAIPUMEP , MOKHO OTHECTH CIIEAYIONINE MaTepUAIHI :

- MOPKOBHBIN COK;

- MOPKOBHOE IIOPE WM NacTa

- TOMAaTHBIN COK ;

- TOMaTHas 1acTa;

- OTYPEYHBIN paccodr;

- OTYpEYHOE MIOPE;

- IMIOPEC aBOKAao0,
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- IIIOPE KUBHU,
- IMIOPE U3 CIIAAKOIo 1epua,
- pa3JIMYHBIC ITIOPEC U3 Ka6aq1<013;

- pa3nuuHble PPYKTOBBIE MIOPE,- I0JI0UHOE; CIIMBOBOE; IEPCUKOBOE; IPYIIEBOE;
abpukocoBoe; ananacHoe; [lrope u3 Tpormveckux (ppyKToOB M OBOILIECH;

- pa3JINYHbIC KOM6I/IHaLII/II/I N3 BCCX YKa3aHHBIX ;[06211301( , 1 B COYCTAHUU C YKPOIIOM,
YECHOKOM,TYKOM, JIMMOHAMMH;,

- MAKOTBIO YCPHOCIINBA,

- BAPEHbEM U3 UYEPHOIUIOIHON PSIOMHBI; O0JICNNXHU U JPYTUX JEKapCTBEHHbIX
IIJIOOSATOIHBIX PACTEHUN;

- Pa3JIMYHBIMU TIOPE U3 KIIyOHUKH, 36MIITHUKU, YePHUKHU; YEPHOU CMOPOIUHBI; MAJIUHBL;
LIEJIKOBULbI; KAJIMHBI; KPPLKOBHUKA U JPYTUX SATOJ;

Belieyka3anHblil Iepe4eHb MOXKHO IPOAODKATE U BBOJAUTD B HETO Pa3/IMYHbIE OBOLIY U
(GPYKTBI U3 JIOKATBHBIX Te0rpaUIeCcKUX 30H, TAKKE B PA3IMYHBIX KOMOMHAIMX U B
COUYETAaHUAX C U3BECTHBIMU IPOAYKTAMHU.

Bo3moxxHa MOI[I/I(l)I/IKaHI/IH KOMITIO3UTHOI'O Macia, HYTéM BBCICHHS B ITPOLIECCE cOMBaHUA
JKUPOB PACTUTCIIBHOT'O IPOUCXOKIACHHUA C LCIIBI0 U3MCHCHUA OanaHca B Maclie JKHUPOB
PACTUTCIIBHOTO U )KUBOTHOT'O ITPOUCXOKACHUA,

C uenbto pacupenus o01acTi IPUMEHEHUs yCTPOMCTBA JUIsl COMBaHUS Macia,
KOHCTPYKIIHS €r0 MO3BOJISIeT THOKO MepecTpanBaTh Ha H3TOTOBJICHHE Maclia C CAMBIMU
pa3IUYHBIMU J100aBKaMU M B CAMBIX Pa3HbIX 00bEMaX.

YHUuBEpCaNbHOCTb, KAK BO3MOXHOCTh OBICTPOM MEepecTpoiiku Ha cOMBaHKE
KOMIIO3UTHOI'O Maciia ¢ APyIrMMHU KOMIIOHEHTaMHU, SIBJISETCSA OAHUM U3 OCHOBHBIX
9KCIUTyaTallMOHHBIX TPEUMYIIIECTB alapara u camoro mpouecca cOuBaHusl.

VY cTpoicTBO KOJIOBI MUKCEPA , UMEIOIIEN TPU COCTABHBIX 3JIEMEHTA, U3 KOTOPBIX
OpPUTMHAIBHBIMU M B MAKCUMAJIbHON CTETIEHH BIUSIOIIMMH HA PE3yJIbTaThl COMBAHUS U
MOJIy4E€HUSI KOMMEPUYECKUX MPOAYKTOB C Pa3IMUHBIMU CBONCTBAMH SIBJISIOTCS :

- pyOarka Koy0Obl MUKCEpa, UMeroIas Ha (piiaHIax KOHUYECKUE YIITyOJIeHUs , JTst
repMeTH3allii BHYTPEHHETO 00bhEMA U OJTHOBPEMEHHO JIJISl IICHTPUPOBAHUS M 00BEMHOMN
OpHUEHTAIIHM FEOMETPUUECKUX MapaMeTpOB KOJIObI B TPEXMEPHOM IIPOCTPAHCTBE ,
MO3BOJISIFOIINE B TIPOIIecCe COMBaHUSI COXPAHITh B HEM3MEHHOM BHUJIE BCE
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reoMeTpUUYECKHEe TPOCTPAHCTBEHHBIE COOTHOIIICHUS, BKIFOYasi COOTHOIICHHUS MTOJI0KESHUS
OCeH arrapara ;

- YCJIOBHO- BEpXHsIs MorycepruecKkas KpbIlKka, HMEIOIIasi , PACIOI0KEHHbIE 110 OHOM
OCH , IB€ KOHNYECKUE TIOBEPXHOCTH , IPEIHA3HAYCHHBIE U1l ICHTPUPOBAHUS,
OpPHEHTAIH U TePMETU3AIH BHYTPECHHETO 00bEMa KOJIObI, U TIO3BOJISIONIAs B BEPXHEE
U3 HUX , BOCIIPUHUMAIOIIEE OCEBOE YCHIIUE [Tl (PUKCALMKM U JIOKAJIbHON TepMeTH3aliu
KOJIOBI OT (PUKCATOPA C OCEBBIM MEPEKPHIBAEMBIM OTBEPCTHEM , BBOJHUTH BCE
HE00XO0/IMMble KOMIIOHEHThI HCXOAHOM KOMIIO3ULIMY ISl cCOMBaHUA Macia ,IIpH
COOpaHHOH M TepMETH3UPOBAHHON KOHCTPYKLIUHU KOJIOBI.

- YCIIOBHO-HIXKHSIS TTOTyc(hepruecKas KphIlka, UMEIOIas , PaCloiI0KEeHHBIE IO OJTHOU
OCH, TPY KOHUYECKUE ITIOBEPXHOCTH, IIPEAHAZHAYCHHBIE [JIs1 HEHTPUPOBAHHUS,
OpHEHTAINH, TEPMETU3AIUN U OCBOOOXKICHHS OT OTXOJI0B COMBAaHUSI BHYTPEHHETO
00bEMa KOJIObI, U ,II03BOJIAIONIAs B HUKHEE U3 HUX , BOCIIPMHHUMAIOIIIEE OCEBOE YCUIIHNE
U1 PUKCAIMK U JIOKAJIbHOW TepMETU3allH KOJIOBI, OT (PHKCATOpa C MIapOBBIM KPaHOM ,
BBIBOJIMTH OTXO/Ibl,00pa30BaBIIKECs OT Mpolecca COMBaHUs Macia, IpU COOpaHHOU U
repMeTe3NPOBAHHOMN ,KOHCTPYKIIMH KOJIOBI.

[Ipornecc cOMBaHMsI BHICOKOKaY€CTBEHHOTO , 0CO00 YHUCTOTO , TOMOT€HU3UPOBAHHOTO
Maca 6e3 100aBOK COCTOUT U3 HIKECIIETYIOIINUX ONEepaIuii :

ITocne OTMBIBKHY OT MpeAbIAYILEro UK COMBaHMs, KOJIOY U BEPXHIOI U HHKHIOIO
noiryc(hepryecKie KPBIIIKU MPEABAPUTEIHHO COBMEIIAIOT 10 KOHUYECKHM
MIOBEPXHOCTSM, IOMELIAIOT B CKOOY M (prKcaTopamMy HauMHAIOT CKUMATH I10 OCH, J10
IIOJIHOTO COBMEULICHHS] KOHMYECKUX MOBEPXHOCTEH- ABYX B BEpXHEH KpBILIKE U pyOarike
KOJIOBI MUKCEpa M JIBYX B HWKHEH KpBIIIKe U pyOalike Koi0bl MUKCepa.

[Tocne aToro B BepxHeM (UKCATOPe OTKPBIBAIOT T€PMETU3UPYIOLIYIO IPOOKY U
HaJIMBAaIOT HEOOXOAMMBIN 00bEM CMeTaHbl WM (PEPMEHTHPOBAHHBIX CIMBOK B
BHYTPEHHUN 00BEM KOJIOBI.

Jlanee 3akpbIBatoT MpoOKyY B PUKCATOPE U HAYMHAIOT BPAIATh PAMKY C KOJIOOH.
CMeraHa nepemenaeTcs o OCH BHYTPEHHEH MOJIOCTU KOJIOBI, COBEPIIAsl OHO MOJHOE
nepeMeleHue ¢ yJapoM B JHUIIE KPBIIIKK Ha KaX/ble 07 000poTa BpallleHHs paMKH.

[Tocne 3aBepiieHus UKIA COMBAaHUSA, CHCTEMa OCTaHABIMBAETCS , U paMKa
MIPOBOPAYMBACTCA U , IPH 3TOM , KO0JIOA yCTAHABIMBAETCS B TAKOE MOJIOKEHUE , KOT1a
HWOKHSS KPBIIITKA HAXOAUTCS BHU3Y, OTKPBIBAIOT IIAPOBLIN KPaH , M, OTXO/bI OT COUBaHUS
Macna ( MOy THBIN MPOAYKT ) , BEUIMBAIOTCS U3 BHYTPEHHEH IMOJIOCTH KOJIOBI.

[Tocne 3Toro 0cBOOOKAAIOT PUKCATOPHI U YIAISIOT KOJIOY € KPBIIIKaMU U3 PAMKHU;
3aTeM yAAJSIOT 00€ KPBIIIKK U COUTOE Maciio BBIHUMAIOT U3 BHYTPEHHEH
MAJTUHIPUYECKON MOJI0CTH pyOantku Kojiosl Mukcepa. [locie 3Toro Tpu cocTaBHBIX
9JIEMEHTa KOJIOBI MOIOTCS, @ HA UX MECTO YCTaHABIUBACTCS CMEHHBIH KOMILIEKT.
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B ci1ydac,CCiiu HCO6XOI[I/IMO BBCCTH B MaCJIiO I[O6aBKI/I nim KOM6HHaHI/IIO u3 ,Z[O63BOK, BCC
KOMIIOHEHTBI BBOJSATCS 110 BBIIICOIMMCAHHOMN CXEME.

Ecnu Heo0X01uM0 BBECTH KOMITOHEHTHI ITOCJIEIOBATEIILHO UITU C Pa3IMYHBIMH
WHTEpPBAIAMHU BPEMEHH, TO TIepe/l BBEJICHUEM KaXKJIOTO U3 KOMIIOHEHTOB HEOOXOIMMO
OCTaHOBUTH PaMKY U OTKPBITH MIPOOKY (uKcaTopa.

Bo3M0XHOCTH THOKOTO BBOJIa KOMIIOHEHTOB B ITPOIIECC, C OPUEHTALIMEH HITH 110 BPEMEHU
WJIM 10 CTETIEHH TOTOBHOCTH Macjia, MU 10 KaKOW JTM00 TEXHOJOTHYECKOU PEeaKIuH,
HaHpI/IMep HpI/I N3MCHCHHUU TeMHepaTprI nJIn HpI/I HaJIMUYUU XUMHUKO-TCXHOJIOTHUYCCKUX
MPU3HAKOB, 3HAYUTEIHLHO PACIIUPSIET TEXHUKO-TEXHOJIOTMYCCKHI TUaa30H arapara
JUTSL COMBAaHUS MacJa.

I[TPOLECC U AIIITAPAT JIJIS1 CBUBAHUW A )XKUBOTHOI'O KOMIIO3UTHOI'O
MACIJIA U3 MHOI'OKOMITIOHEHTHOT'O CbIPbs, UMEIOILIEI'O
KOMIIOHEHTBI PACTUTEJIBHOT'O 1 )KMBOTHOI'O ITPONCXOX/IEHN A
BHE/PEHHBIE B MOJIOYHOKHUCJIYIO MATPULLY B PA3JIMYHBIX
ITPOITIOPLIMAX

Uro sxe u300peTeHo :

1. Ilpomecc cOuBaHus KUBOTHOTO Macia, MPEUMYIIECTBEHHO U3
MHOTOKOMIIOHEHTHOTO ChIpbs Ha 06a3¢ MOJIOYHOKHUCIION MaTPHIIbI C JIFOOBIM B
TOM YHCJI€ U TIOHUKEHHBIM COJIEP>KaHUEM >KUPOB,

Bxirrouarormmii :

(dbopMupoBaHHE B BHYTPEHHEH MOJOCTH KOJIOBI MUKCEpa HCXOIHOTO MaTepuania,
HYTéM IIOCJICIOBATCIIBHOTO BBCICHU A MOHO‘IHOKHCJ’IOﬁ ManI/IIIBI 158 ]106aBOK
PACTUTENBHOTO U )KUBOTHOT'O MIPOUCXOKACHHUS;

YCTAHOBKY KOJIOBI MHKCEpa B TIOBOJKOBYIO PAMKY MHKCEpa U F€pMETU3ALIUIO0 €€
BHYTpPEHHEro o0béma Mpu MOMOIIN 0CeBOU (PHUKCALUU NOTyCPepuIecKux
KPBILLEK;

MOHTaX MTOBOJKOBOM paMKH MHUKCepa B IPUBOAHOM CkoOe yKa3aHHOT'O MUKCEpa,
py 00ECIIEYEHUHU OIIPEIEIIEHHOTO YIJIa MEKIY OCSIMHU KOJOBI MUKCEPA U OCBIO
BpalleHHs IIMHUHeNell MPUBOAHOM CKOOBI, U ¢ 00ecrieueHreM OCTOSHCTBA
ATOTO yTjia B TEYEHUH BCETO Mepuojia COMBaHUS;

BO3BPATHO-IIOCTYMATEIBHOE NIEPEMEIIEHHE HCXOAHOTO MaTepHalia BIOJIb OCH
KOJIOBI MUKCEpPa C BBEJCHHEM MACChl YKa3aHHOTO MaTepuaia B yAapHBIHA
KOHTAKT C BHYTPEHHEH MOBEPXHOCTHIO TOTYCHEPUISCKUX KPBIIICK Yepes
KaKJ[pIe TI0JT 000pOTa MOBOPOTA HIMHH/IETICH MPUBOIHOM CKOOBI,
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MHHULUMPOBAHNE U3MEHEHHS HAIIPABJICHUS IBM)KEHHSI HCXOJHOTO MaTepHaia Ha
Kak/1ble 110J1 000pOTa MIMHUHENel TPUBOJHON CKOOBI;

AKKyMYJIMPOBaHUE KUHETHYECKOW SHEPIUU JBHXKYLICICS MacChl HCXOAHOTO
Marepuaa Ipy KakJI0M U3MEHEHUH €€ HAIPABIICHUS IBUKCHHUS |

CJIMB TEXHOJIOTHYECKOI'O OTX04a OT IIpoIrecca C6I/IBaHI/I$I;

pasrepMeTu3alnio KoJobl MUKCEpa U e€ yAalleHue U3 OBOJKOBOM paMKu
MUKCEpa;

OCBOOOKICHHE IUITUHAPUICCKON pyOarku KOJIObI MHKCEPa OT
noiryc(hepryecKUX KPBIIICK U YJAJICHHE U3 IMITMHAPHYECKON PyOaITKy KOJIObI
MHUKCEpa COUTOTO MPOIYKTA.

AnnapaT JIIA cOMBaHMSA JKHBOTHOT'O Macja U3 MHOTOKOMIIOHEHTHOTO CBhIpbs Ha
0a3e MOJIOYHOKHUCIION MaTpulbl U I[O63.BOK PACTHUTCIIBHOI'O U JKUBOTHOI'O
IMPOUCXOKIACHUA,

Cocrosimuii U3 MOCTOSTHHBIX U CMEHHBIX JIEMEHTOB, IPUYEM TOCTOSIHHBIC
AIIEMEHTBI COJIEPXKAT ,pa3sMENIEHHBIC B TPUBOTHON CKOOE IIMMHICTH IS
BPAIICHUS] CMEHHBIX 3JIEMEHTOB, UMEIOIINE OOIIYIO OCh BPAIICHUS M, HECYIIHE
MOBOJIKOBYIO paMKy MHKCEpa, IPEUMYIIECTBEHHO B ()OpPME KBaIpaTa,nMEIOIIETO
0 JIMarOHAIH y3JIbl (PUKCAIINH U TePMETU3AINH PyOaIIky KOJIObl MUKCepa U
noJycepryeckrux KpbIIeK, MPHYEM Ha TOpLaxX pyOaliku KoJObl MUKCEpa
UMEIOTCSI KOHUYECKHE YTITyOJIeHUS! B KOTOPBIE BXOAAT KOHMYECKHE BBICTYIIBI
noJryc(hepuyecKiX KpbIIIeK , MMEIOLINX KOHUYECKHE OTBEPCTHUS IO BEPIIMHE
noiryc(epsl, B KOTOPBIE BXOIAT (GUKCHPYIOIINE U TEPMETUIHPYIOIIIE FIIEMEHTEHI,
U3 KOTOPBIX KaK MUHHUMYM OJIMH COJIEPKUT IIApOBbI KpaH, COEMHEHHBIN B
3a(hUKCUPOBAHHOM TIOJIOKEHUH YKa3aHHOTO HJIEMEHTa C BHYTPEHHUM 00BEMOM
KOJIOBI MUKCEpA.

Anmnapat [y cOMBaHuUs )KUBOTHOTO MacJla U3 MHOTOKOMITOHEHTHOTO ChIPbsI Ha
0a3e MOJOYHOKHCIION 00€3KUPEHHON MaTpUIIbI U JIETUPYIOMINUX 100aBOK
PacTUTENILHOTO U )KUBOTHOT'O MTPOUCXOKICHNS, BKIIOUAOLINI NOCTOSIHHBIE U
CMCHHBLIC DJICMCHTEI, CBA3aHHBIC KWHEMATUUCCKH MCKIY co0o¥ MexaHHU3MaMHU
BpalleHus U GOpMHUPOBAHUS BO3BPATHO- MOCTYNATEIBHOTO ABHKEHUS
cOMBaeMbIX MacC YKa3aHHOTO MHOIOKOMITOHEHTHOTO ChIPbsl, TPUUEM
MOHTQ)KHO-YCTaHOBOYHBIE OCH ITOCTOSIHHBIX M CMEHHBIX JIEMEHTOB HaXOATCS
O] YTJIOM JAPYT K APYTY U OCh BpallleHU IIMUHAEICH, BXOASIINX B
KMHEMaTHYECKYIO LIeMb MOCTOSIHHBIX AJIEMEHTOB, PACIIONIO’KEeHA TOPHU30HTANIBHO.

AnnapaT JJIA cOMBaHUs KUBOTHOT'O Maclia , COACPIKAIICTO JICTUPYIOIIUC
H06aBKI/I N3 IIPOAYKTOB PACTUTCIIBHOTO U ) KUBOTHOI'O IMMPOUCXOXKIACHUS, U3
HUCXOJHBIX MATCPUAJIOB B BUAC MHOTOKOMIIOHCHTHOI'O CBIPbA Ha Oaze
MOJIOYHOKHCIION MaTpulbl C pa3JIMdYHbIM JHAIIA30HOM IMapaMETPOB XUPHOCTH,
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COCTOSALIMN 13 COOPHO-Pa300PHOI KOIOBI MUKCEPaA, UMEIOLIEH KaK MUHUMYM
7IBa LIEHTpa (PUKCANU, TePMETH3AIMHA U OPUEHTALIUN OTHOCUTEIHHO
IIOBOJKOBOM paMKH MHKcepa, IpU4YEM OJIMH U3 HUX UMEET yCTPOHCTBO BBIBOAA
OTXOZI0B COMBaHUS M UX OCH COBMEIICHBI C OCBIO YKa3aHHOM KOJIObI, KOTOpas
BXOJIMT B aBTOHOMHYI0 KHHEMAaTHYECKYIO LIEMb ,()OPMUPYIOLIYIO0 BO3BPATHO-
MOCTYIATENIBHOE JBUKEHUE NCXOAHOI0 MaTepuaa B K0JI0e MUKCEpPa BAOJb €€
OCH ,HaxOs1IeiCst MO YIVIOM K OCH BpallleHHsI BTOPO aBTOHOMHOM
KMHEMaTHYEeCKOH IIeTIH, CBSA3BIBAIONICH IPUBOIHYIO CKOOY C KAK MUHUMYM
JBYMS IIIUHAETISAMH, U3 KOTOPBIX OJIMH SBJISETCS BEAYIIHUM a BTOPOH BEJOMBIM
U YIIOPHBIM, U KPOME TOT'O OCH BpallleHus1 000MX HINMHUHJIENEH COBIAAAIOT U
SBJISIFOTCS] TOPU30HTAJIbHBIMU.

[Tpouecc cOnBaHMs ) KUBOTHOTO Macia , COJEPIKAIIEro , Kak MPaBUiIO pPa3INnYHbIe
I[06aBKI/I KaK paCTUTCJIIbHOT'O TaK U JKUBOTHOI'O ITPOHUCXOKACHUA, BBOAUMBIC B
MCXOJIHBII MPOYKT J0 Hadaa mporecca cCOMBaHus Maciia B OOJIBIIMHCTBE
CJIy4acB B JXUJAKOM BHUIC ,HpI/I‘IéM PICXOIIHI)IfI IMPOAYKT SABJIACTCA )KI/IZ[KOﬁ
MOJIOYHOKHCIION MaTpHIIeH, IpeACTaBISIONINI cOO0H rmocie BBeACHHs J00aBOK
MHOTOKOMIIOHEHTHYO CMECh , B KOTOPOU JOOaBKH BHEIPEHEI B 0230BYIO
MOJIOYHOKHCIIYIO MaTPHILy, BKIFOUAIOIINH [TOCIE0BATEIbHOE yIapHOEe
KOHTAKTHPOBAaHUE YKAa3aHHON CMECH C MOyc(heprHueCKUMH MTOBEPXHOCTSMH |,
OrpaHMYMBAIOIIMMU BHYTPEHHHUH [UJIMHIPUIECKHH 00bEM cOOpHO-pacOOpHOM
KOJIOBI MPUYEM YJITapHOE KOHTAKTUPOBAHUE OCYIIECTBIISIETCS B
HETIOCPEICTBEHHON KMHEMAaTHYECKON 3aBHCUMOCTH OT YHciia 000pOTOB
HIHI/IHZ[GJ'Ief/'I ,BXOOAIIMX B KWHEMATUYCCKYIO LCIIb MTOCTOAHHBIX 3JICMCHTOB
anmapaTta, peaJu3yoLIero MpoLece, U HarpaBieHne BO3BPATHO-
MOCTYHNaTCJIbHOI'0 ABMKCHUA U KUHCTUYCCKOI'O pa3sroHa UMECT TCHACHIUIO K
MIOCTOSTHHOMY M3MEHEHUIO HallpaBJIeHHUs] BEKTOPA ABMKEHHS U KHHETUYECKOTO
pa3roHa Ha MPOTHBOIOJIOKHOE , IO OTHOIIEHHIO K MOMEHTAIIbHOH (aze
MOBOPOTa COOPHO-PacOOPHO KOJIOBI.
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CIIMCOK I/ICHO.JIMI)?.OBAHHOI\/'I JUTEPATYPBI , IATEHTHOH "
JMIEH3UMOHHOU NTH®OPMALIUN
INPUJIO)KEHUE 1

United States Patent 10,071,918
Ackerman September 11, 2018

Water harvester and purification system

Abstract

An optimized system creates potable water from water vapor in the
atmosphere, or purifies salt water or contaminated water. The system employs
a condenser having multiple metal condensation surfaces.

These condensation surfaces are cooled by coolant passing through conduits
attached to the condensation surfaces. The coolant is cooled by a cooling unit.
Power is supplied to the cooling unit by solar photovoltaic panels, or wind
turbines, or the electric grid. The system can be mobile or fixed and can
produce potable water at remote locations. The system may employ an
evaporator which evaporates non-potable water into an air stream. The
evaporator includes a solar or gas heater which increases the temperature of
the air. Metals may be extracted from the salt water. If sewage is used, solid
organic waste may be processed into combustible gas which is burned by an
engine running a generator to power that system.

MMPUJIOXEHUE 2
United States Patent 4,594 082
Catherwood, Sr. June 10, 1986

Dehydrating air-filtering apparatus

Abstract

A filtering apparatus for reducing problems due to water condensation in
mobile or portable electronic instruments through the use of a

controlled air path into an otherwise sealed enclosure. The apparatus includes a
screen with a fine mesh for condensing water particles contained in the air that
flows through the path with the screen positioned so that the

condensed water flows out of the enclosure, and a dehydrating material located
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in series with the screen for absorbing additional moisture from the air. The
apparatus is designed to fit almost entirely within the enclosure while being
readily accessible for easy replacing of the filtering components.

NPUJIOKEHMUE 3
nited States Patent 10,767,659
Rolandson September 8, 2020

Exhaust gas recirculation compressor inlet thermal separation system

Abstract

An exhaust gas recirculation (EGR) system that utilizes an insulated separation
wall that separates the hot, humid EGR gas duct from the cool, dry

inlet air duct in the upstream proximity of the compressor inlet of the
associated turbocharger compressor. This insulated separation wall inhibits
the condensation of water droplets and the formation of ice particles near the
mixing point of the EGR gases and inlet air in the upstream proximity of the
compressor inlet, such that the turbocharger compressor wheel, blades, and
other components are not subsequently damaged by the

condensed water droplets or formed ice particles. The added insulation in this
cold sink area essentially thermally isolates the hot, humid EGR gas flow from
the cool, dry inlet air flow until the actual mixing point of the flows.

IMPUJIOKEHUE 4
United States Patent 10,759,677
Hedlund September 1, 2020

Self-contained photovoltaic distillation apparatus

Abstract

The present disclosure describes an apparatus that may be used to generate
desalinated water from a supply of untreated water using a photovoltaic cell.
The front surface of the photovoltaic cell is partially enclosed to form an
evaporation chamber. The front surface of the photovoltaic cell is exposed to
sunlight or another light source. This exposure results in power generation by
the photovoltaic cell and also heats the air in the evaporation chamber.
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Untreated water is subsequently introduced into the evaporation chamber.
Upon contacting the heated air and the front surface of the photovoltaic cell, a
portion of the untreated water evaporates to generate water vapor.

The water vapor is then removed from the evaporation chamber and
transported to a condensation chamber. The water vapor is cooled in

the condensation chamber to yield desalinated water.

MNPUJTIOXEHUE 5
United States Patent 10,731,880
Kow August 4, 2020

Humid air stream generator

Abstract

A humid air stream generator is disclosed. The humid air stream generator
comprises a hollow cylindrical chamber (2) with a mist generator (21) placed
inside at the bottom of the hollow cylindrical chamber (2) for generating a
continuous stream of humid air, an inlet tubing (22) attached to the hollow
cylindrical chamber (2) for feeding a stream of incoming air, an outlet tubing
(8) attached to the hollow cylindrical chamber (2), a suction fan (4) placed
between the outlet tubing (8) and the mist generator (21) for forming the
continuous stream of humid air with the stream of incoming air into a
cyclonic air flow which spiral upward towards the outlet tubing (8), so as to
eliminate accumulation of water droplets or condensation at an outlet region of
the hollow cylindrical chamber (2).

MNPUJIOKEHME 6
United States Patent 10,583,389
Stuckenberg March 10, 2020

Atmospheric water generation systems and methods

Abstract
An atmospheric water generation system comprises water vapor consolidation
systems configured to increase the relative humidity of a controlled air stream
prior to condensing water from the controlled air stream. The water vapor
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consolidation system comprises a fluid-desiccant flow system configured to
decrease the temperature of the desiccant to encourage water vapor to be
absorbed by the desiccant from an atmospheric air flow. The desiccant flow is
then heated to encourage water vapor evaporation from the desiccant flow into
a controlled air stream that circulates within the system. The humidity of the
controlled air stream is thereby increased above the relative humidity of the
atmospheric air to facilitate condensation of the water vapor into usable
liquid water.

IIPUJIOKEHHUE 7
United States Patent 10,718,101
Panda, etal. July 21, 2020

Economically viable atmospheric water generator

Abstract

A system of generating water from the air in the most energy efficient manner
is provided. The water generating apparatus uses a combination of rotating pre-
loader wheels of separation materials, mechanical condensation system such as
Vapor Compression Cycle (VCC), filtration and mineral addition units to create
an energy efficient system for generating water from ambient air. An

loT water generating apparatus optimized through systems integration
including smart controls and programming board for

optimizing water production using weather and utility data for energy

efficient water production from ambient air.

NPUJIOKEHMUE 8
United States Patent 10,422,112
Bravo, etal. September 24, 2019

Modular apparatus for water production

Abstract

A modular apparatus for water production from atmospheric air includes: a
first parallelepiped module having an inlet opening, an outlet opening, a
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ventilator, to force an air flow to cross an internal volume of the first module,
a condensation unit, located internally of the first module that intercepts

the air flow, and a collecting tub for collecting the condensation water; and a
second parallelepiped module containing a refrigerating unit including a
portion of a refrigerating circuit in which a refrigerating fluid circulates and an
evaporator to cool the air flow inside the condensation unit; the first module
and the second module are reciprocally fixed at a respective interconnecting
face. The second module having an interconnecting face having a width equal
to twice a width of an interconnecting face side of the first module.

NPUJIOKEHMUE 9
United States Patent 10,385,549
Bravo, etal. August 20, 2019

Water production apparatus for rigorous climates

Abstract

An apparatus (10) for production of water from atmospheric air comprises a
condensation unit (20) comprising: an inlet opening (21) of the moist air with
a dew point of lower than 0.degree. C., an outlet opening (22) of the
dehumidified air, at least a ventilator (23) configured so as to force an air flow
and enter through the inlet opening (21) and exit from the outlet opening (22), a
heat exchange plate (24), interposed between the inlet opening (21) and the
outlet opening (22), so as to intercept the air flow and able to be crossed by
the air flow, in which a refrigerating fluid of a refrigerating unit (30) circulates
at a lower temperature than a dew point temperature of the air flow and at least
a heating element configured so as to heat the heat exchange plate (24) for
defrosting the ice condensed thereon.

NPUJIOKEHME 10
United States Patent 9,821,263
Hering, etal. November 21, 2017

Advanced laminar flow water condensation technology for ultrafine particles

Abstract
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This technology relates to the enlargement by water condensation in a laminar
flow of airborne particles with diameters of the order of a few nanometers to
hundreds of nanometers to form droplets with diameters of the order of several
micrometers. The technology presents several advanced designs, including the
use of double-stage condensers. It has application to measuring the number
concentration of particles suspended in air or other gas, to collecting these
particles, or to focusing these particles.

IIPUJIOKEHHUE 11
United States Patent 9,976,769
Shinoda, etal. May 22, 2018

Indoor unit of air-conditioning apparatus

Abstract

An indoor unit of an air-conditioning apparatus includes a body casing having
an air inlet formed in an upper portion of the body casing and an air outlet
formed in a lower portion of the body casing; a ventilation passage formed in
the body casing; an evaporator provided to a refrigerant circuit, disposed in an
inclined manner in the ventilation passage, and covering the ventilation passage
such that air freely passes; a main drain pan disposed below the evaporator;
and a fan disposed in the ventilation passage. The evaporator is divided into an
upper heat exchanger and a lower heat exchanger. A sub-drain pan that receives
dew condensation water coming out from a gap of the joint is disposed at a
downstream side in a ventilation direction of a joint between the upper heat
exchanger and the lower heat exchanger.

MNPUJIOKEHHUE 12
United States Patent 10,161,114
Vaughen December 25, 2018

Fresh water generation system using coastal atmosphere and ocean water

Abstract

This invention is designed to create potentially unlimited commercial
fresh water at a significantly reduced cost in relation to existing
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fresh water creation systems such as sea water desalination. This invention
pumps coastal atmospheric air through sealed pipes to ocean water depths
(ideally) of approximately 100-305 meters, or (ideally) into the local ocean's
thermocline layer. Fresh water condensation occurs inside the sealed air pipes
as cold ocean water chills the outside of the

pipes. Condensation fresh water flows via gravity to the low point in the
sealed air pipes where a powered fresh water pump is located. This powered
fresh water pump then pumps the accumulated condensation water to the
ocean surface and then on to shore as usable fresh water. The pumped-

in air, now dehumidified, is piped to the surface and returned to the
atmosphere.

IPUJIOKEHHE 13
United States Patent 10,337,175
Chen July 2, 2019

Water generation system for deserts

Abstract

A water generation system for deserts is provided as a water generation system
designed for desert climate areas and constructed in a surface pavement and
generally includes a sand layer, which includes a water tank embedded therein
and is covered with a moisture locking cloth on which a grading layer is laid.
A water resisting cloth is arranged in the grading layer.

Hollow water penetration tubes are arranged above the grading layer and have
bottoms extending through the water resisting cloth and inserted into the
grading layer with pouring and grouting of grout cement thereon to form

a water pervious layer. As such, rainwater can be quickly conducted into the
sand layer for storage for subsequent uses and air can be conducted into the
grading layer to subject to condensation for forming condensed water on an
undersurface of the water resisting cloth to achieve a purpose of

automatic water generation.

MMPAJIOXKXEHUE 14
United States Patent 9,758,948
Heller September 12, 2017
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Humidity collector apparatus

Abstract

A device that collects water vapor, from the

ambient air, through condensation or deposition, on the surface of its unique
heat exchangers, which are embodied with opposing intertwined and alternating
refrigeration circuits. In a dual refrigeration circuit/dual heat exchanger
configuration, one refrigeration circuit is responsible for freezing heat
exchanger A and heating heat exchanger B while the other refrigeration circuit
Is responsible for heating heat exchanger A and freezing heat exchanger B. The
alternating refrigeration circuits work together to intermittently freeze then
thaw each heat exchanger. The water run-off from the thawing process is then
collected for use. The condenser tubes of one refrigeration circuit are
positioned proximate to the evaporator tubes of the second refrigeration circuit
to facilitate the exchange of heat. The system may further comprise heat
exchanger fins in contact with the tubes. Multiple pairs of heat exchangers may
be utilized.
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