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AxTvanpHoCTE. TexHonorus PPaHYJIMPOBAHWA KOMOWKODPMOB HAUANS pas-—
BuBaThes B 1950-1960-x romax , npouna nepuon SYpHOr0 pa3sBUTHUS B
70-X romax ¥ OOCTUr/Ia BHCOKOM 30PEeXTHBHOCTH B HACTOSIEE BpeMmsy .
Nonst rpaHyaupoOBaHHEX KOM6MKOPMOB BO3pocna no 70..80 %, a B Hexo-
TOPHX CTpanax 3anannow EBponu, HanpuMmep, Hunepnannax - 1o
50...100 ¥ . Takoii cTpeMuTeNbHLI POCT OBBEMOB MNPOU3BOOCTBA KOM-—
6MKOPMOB B I'PAHY/IMPOBAHHOM BUIe OByCJIOBNIEH UEJIHM DPSOOM MX Tpev—
MYWEeCTB nepen PpACCHITHEMHM KOMGMKODPMaMM : rpaHynel obnsnanT 6onee
BbICOKOH KOPMOBOM UEHHOCTEIO, AyUuMMHM OU3HWUYECKHMHM CBOWCTRAMU, Yac—
THLB  KOMIOHEHTOB HE CaMOCODPTHUDPYIOTCS M B MEHBUIEH CTerneHU nonBep-
XCHb OKMCJIEHMIO, CHMXEKOTCH MOTEPU MPU TPRHCMNOPTUPOBAHMM M XpaHe—
HUM, TnOBEAETCS 3PPEeKTUBHOCTE HCMNOMBL30BAHMS CKASICKUX eMKOCTEeH,
CHJIOCOB M TPAHCNOPTHHX cpencrs. Kpome Toro, wcnonbaoBanue pac-
CHIMHLIX KOMOMKOPMOB, HarnpuMmep, OAs pHE , Boobme HeuenecoobpasHo
HU3—-38 KOJIOCCANBHHX MOTeph.

I'panynupoBanne KOMEMKODMOB BOSMOXKHO HECKOIbKMMU crioco6amu :
CYX0e rpaHy/MpOBaHMEe, BJAXKHOE IPAHYNIMPOBAHWE, ABONHOE [PAHYIUDO-
BAHUEe, OKaTHBaHWe, MUKPOKANCYJIMPOBaHHEe M Ap. OOHeKo Haubonbuee
PACTIPOCTPAHEHHUE TMOJYUYMIIO CYXOe I'PAHY/MPOBaHMEe, TaK KAK MPU DTOM
NPOMEBOAMTENBHOCTL [PECCOBLIX YCTAHOBOK MAKCHUMAJIBHA M CTOUMOCTB
06paboTKM HeBslcOKa. CymHOCTHL CYXOro rPaHYJIMPOBASHMWS 3aK/IouaeTcsI B
KPATKOBPEMEHHOW 06patOTKE PACCHIHOI'O KOMGMKODM& MMapoM npn pnapne-
HAM 0,2...0,5 MMa B Teuenue 10...16 c B cmecuresne npecca—fpany—
JIATOPA, 3aTeM o06paboTaHHHIM KOMOMKODPM HAMPaBJSKT B pabouyn 30OHY
flpecca - KOJAbUEeBYI MATPUULY C NpeccyiouMMM Bajkamu.HecMoTps Ha He-
OCIOPHMMEIE TPEUMMYIECTBA, TEXHOJIOI'MSA CYXOr'o TI'PAHYJIMPDOB&HWUS MMeeT
PAN HEOOCTATKOB, K KOTOPHM, B MNEPBYI OUEpelb, MOXHO OTHECTH Bbi-
COKYI KPOWMMOCTEL I'PAHYJI X 60JIbMIOE KOJMUECTBO MYUHMCTON Opariivu,
HanpaeJseMOM Ha NOBTOPHOE I'PaHY/IMPOBaHME . Heo6xoaouMmocTes wucnosnb-

SO0BE&HHA CBA3VIMX BEUECTB, BLHICOKUE YAOeJsibHbIE 3aTpPpaThH 3JIEKTPO2HEep—
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MM U napa COeJIANM Tpolecc CYXOoro I'PaHyJIMPOBAHHMA KOMOMKOPMOB On-
HHUM U3 6amux noporuﬁ NMPoUeccoB XOMOUKOPMOBOI'O TNPOM3IBOACTBA He
TONBKO B YKpauHe, HO UM B CTPS&HAX C BHCOKOPa3BUTOW KOMOWKOPMOBOH
npoummneﬁnocmbb. Kpome Toro, usyuenwe MHUKpODIOPH KOMOMKOPMOB I10—
K&BHB&éT,uTO OHM B ZHAUWTEJILHOW CcTerneHu obtceMeHEeHH MUKPOOPIaHHu3—
MaMM.Oﬁuqué cyxoe CpaHyJMpoBaHue obecrnedyMsBaeT JIMIb He3HaUWTeNb-
HOe oGeaaaﬁaXMBaHue KOMOWKOPMOB. [IOMHTKM HCNOJNB20OBATE XUMHUECKUE
n:;?.nrapa-'.ru Ons 6ophOon C MHKPOOPIaHHM3MaMH, HAMNPHUMED, CAJlbMOHENaMH,
NPpUBOOAT K PEZKOMY VIOPOXaHMIK® KOMEMKOPMOB. B CBSI3M C 3THUM B IoOC—
NenHee BpeMs MOJIVUWMJIIM TPU3HAHHE T[OMNBHTKY ¢ pazpaboTaTbk TEeXHOJIOHMH
KOHAMIIMOHUDOBAHUS PACCHITHHX KOMOMKOPMOB Nnepel TPaHyJIMpOoBaHUEeM,
KOprﬂe [O3BOJIMAM 6B MOBHCHTE SOOEKTHUBHOCTEL TEXHOJOIMUECKODO
rnpouecca rpaHyaypoBaHuss. Tax, WMPOKOe PpPAacnpoOCTPaHEHWEe TOJIYUYMIIM
TepMouzéﬁHpbﬁaHHme KOHOULUMOHEDH , 06 CcreydBaie BHOSPXUBAHUE MPO-—
napéﬁﬁoro KOM6MKODPMa MPHM MOABOAE TerJla uepes IperuMe IOBepPXHOCTH
HO OOBUMTBCHA CYHECTBEHHOI'O CHHMXEHMs pacxolla napa roka He yaanoch,
UTO TPHMBEJIO K VAOPOXAHHMK TEeXHOJIOT'MH.
UQng_uQQﬂQnQaaﬂus:paapasowxa TEXHOJOIMUYECKUX OCHOB KOHAOMLIM-
OHMPOB&HMSA M I'PAHYJIMPOBaHMS KOMOMKOPMOB, oO6ecrnedmBalliMX CHUXEeHUEe
VOEJIBHBEIX SHEPro3aTPaT M [IOBHUIEHUE KAYeCTBA OTOBOW MPOAYVKUMM .
Ing pocTuxeHWsi TIOCTABJIEHHOM Uesd HeobXxoauMmMo 6bUIO PeUlMTb
crAenywomue sanauu: pazpaboTaThk TEOoPEeTHUEeCKHEe U [PakTHU4YeCcKue npen-
MOCHJIKM COBEPUEHCTBOBAHUSA TEXHOJICI'MM T[PaHYJIMPOBAHHUS PaCCHITHHX
KOMOMKOPMOB; pazpaboTATh TEeXHOJOMMUEeCcKMEe OCHOBB KOHOMLIMOHMPOBA-
Hnﬁ " .rpauynuposaﬁuq PACCHITHEX XKOMOMKOPMOEB; W3YUMTh HM3MEHeHHe
PUSHUECKUX, XUMHUUECKMX M MUKPOBHUOJIOIMUESCKMX CBOWMCTB KOMOMKOPMOB
B MpPoOLEeCcCe KOHOWMLUMOHUPOBAHMA; paspaboraTh CXeMy TeXHOJIOI'MUecKor'D
npouecca ¥ prauvoHANbHHE PeXUMbl NpelBapuUTesIBHOIO KOHAWUMOHHUPOBa-
HHMS PACCHMNHHX KOMOMKOPMOB; T[IPOBECTHM MMPOMHIUIEHHYK arnpobauyio yco-—

BEPUIEHCTBOBAHHON TEXHOJIOI'MM I'PAHYJIMPOBAHMUS  PACCHITHBIX KOMBHUKOP—



MOB, oOrnpenejiMTeE OU3MUEeCKHMe, XUMMHUYECKHMEe W MUMEKPOBHOJOTHMUEecKUue
CBOMCTB& IOJYYEeHHHX PaHYJI ¥ OAaTh WX TOKCHMKOJOIMUECKYId OLEeHKY;
npoBecT OHONOIUMUECKYI0 OLIEHKY M 200TEeXHUUECKUEe UCTHTAHUMA KOMbEU-—
KOPMOB, [MOJIYUEHHBIX [0 HOBOM TEXHOJIOI'MH.

Havunasa HOBM3HA& naHHOM paboTH 3aKJo4YaeTcs B KOMOMHMPOBE&8HHOM
UCIIONB20BAHMM HACHUEeHHO'? M CYyXOoro Napa O VBIAXHeHWA M HAIpeBa
PACCHMHOI'C KOMGMKOPM& B Mnpouecce KOHOMUMOHMPOBAaHUSA Nepel rpaHy-—
JIMPOBAHMEM, Ppa3paboTKe TEeXHOJOMUYECKHMX OCHOB M PaLMOHSJBHHRX pe-
XMMOB KOHIMLMOHHMPOBASHWA M TMOCHEeAVIUEro I'PAaHYJIHMPOBAHUA DPaCCHITHBIX
KOM6UMKOPMOB. BrniepsBue noJsyyeHul OaHHBE O BAWMAHMKM OJWTEJIbHOI'O KOH-—
OMLIMOHUPOBAHUMA H&a O(HU3UUECKHME CBOMCTBA M XUMHWUECKHMH CcOoCTaB KoMGH-—
KOPMOB.

[lpagTHUEeCcRas UeHHOCTE praboThl. BurnosHeH aHa/IU3 MaTepUallbHOI'O
fanaHca TexXHOJIODHMUYESCKUX JIMHMK IPAHVJIMPOBAHMS KOMOMKOPMOB, yCcOoBep-—
LeHCTBOBAHA TEeXHOJOIMS TMNMPOUSBOACTBA PAHYJIMPOBAHHHX KOMOUKOPMOSB,
pes3ynAbTaTaMd 6HOJIOTHUYECKOM OLUEHKM M B00TEeXHUUECKUX MCMBITaHWMM O0—
kazaHa Beicokasa >00eXTHMBHOCTL pazpaboTaHHOW TEeXHOJNOI'MH.

Anpo6auusi OMccepTaUMOHHON paboThl. OCHOBHBIE PesayAbTATH HCC-—
NeNoBaHUIM NOKJAOHBAJMCbH MU MOJIVUWIM TOJIOXMTENIbHYK OLEeHKY Ha 53-u,
54-11 1 55-1 HayuHHX KOoHpepeHLMaX NpodeccopcKo-TpenoaaBaTe/IbCKoro
cocrapa OpecckKol TIoOCYASPCTBEHHOM akKaleMuMyM TNUUeBHX TEeXHOJIOIHH
(Opgecca, 1893, 1994 u 1995).[IpoMbmneHHasa anpobfaluvsl pazpaboTaHHOH
TexXHOJIOMY TpoBeaeHa Ha [lemaHCKoOM 3SKCMNepuMeHTalIbHOM 3aBoie 1o
MPOUZBOACTEY CrelUUalJibHEX KOMOMKOPMOB M PEreHEepPUPOBAHHOI'O MOJOKa.

Ovenugauuy. [lo pesyapTaTraM MUCCHIeOOB&HUA ONyOJUMKOBEHO ue-—
THpe Hay4yHHe paboTH, B TOM 4McJe OoOH&a CTaTha B xypHane 'Xapuopa
i nepepofHa npomucnoBicTs' .

O6reM M _CTPYKTVDA PABOTH.- ﬂuécepTauun COCTOMT W3 BBEJEeHMSA,
NaSTHU '1aB, OCHOBHBIX BbBOIOB M MpeasyiOXeHWH, JIMTEepPaTyphl U TMpUIOXe—

Hui. Pabora usnoxena Ha 140 cTpaHMUAaX MAUMHONWUCHOI'O TEKCTa M CO-—



;nepoT 186 pucyuxorB, 14 Tabnuu ¥ npuinoxeHuss. CrMCOK JMTEpaTypPh
cocTOUT U3 137 MCTOUHMKOB, B TOM uucie 35 MHOCTPEHHBIX.

Ha szaumTy BHHOCATCH CJAeayollMe HAYVUHHE II0JIOXeHMs, MNoAay4dYeHHHEe
nuuﬂé ABTOPOM:

- TEeXHOJOIHMUYECKUM Crocot KOHAMLIMOHMPOBASHMS PaCCHITHEX KOMbGM—
KOPMOB MNMepel CPaHyAMpPOBaHWeM, BAKMOUSOIMACE B KOMOMHMPOBSHHOM
WCMNONb30BAHMM HACHIEHHOI'0O M CYXOI'0 rnapa Anst yBJaxHeHUMs WU Harpesa
PACCHITHOI'O KOMBUKOPpMAE ;

~ [8HHbHE O BJAWSHMM KOHIWUMOHMPOBaSHMS Ha (U3UUECKHe CBOWC—
TBa, XUMUUECKUH COCTAB U CS8HMTAPHOS KAUEeCTBO KOMOGMKOPMOB;

- pes3yJILbTATH T[IPOMHIIEHHOM anpofauuu paspab0TaHHOM TeXHOJOo-
I'MM PAHYJIMPOBaAHWA KOMOBMKOPMOB;

- PEe3VYJBTAaTH OHUOJIOrMUECKOH OLeHKM M BS00TEeXHMUYECKUX  MCIHTa-
HUM PaAHY/IMPOBAHHEX KOMOMKOPMOB, IOABEPTHYTHX MpelBapHUTe/lBHOMY

KOHOWUMOHUPOBAHUI .
CONEPXAHME PABOTH

Bo BBenenuu o60CHOBaHA& AKTYANBHOCTL Npobinembi. B nepsBor rna-
Be NpUBENEeH O0630p JMTEPATYPHHX M [NATEHTHHX HCTOUHMKOB 10 npobae-
Me COBeplIeHCTBOBAHUA TEXHOJIOTMH [TPOUM3BOACTBA I'PAHYJIMPOBAHHBIX
KOMBUKODMOE , OXapaKkTepPU30BaHE ClNOoCO6H I'PaHY/IMPOBaHUSA KOMOMKOPMOB,
pacCMOTPeHH MyTU obecrneueHuss BHCOKOI'O KaudecTBa I'PAHYJT U CHUXEeHUS
VAEeNBHHX DHEPpro3aTpaT H8 MUX nojiydeHue.lzyuernuio TEXHOJNOUU TMPOH3-—
BOACTBA I'PAHYJIMPOBAHHEX KOMBUKOPMOB MOCBATWIM CBOM pPaboTH Takue
OTeuecTBeHHHE M 3apybexHne yuyeHHe,kak: Apromesuu A.0.,Barmep H.,
Batictux ['.A., 'pumaes U.T., HNapmanbpsad [1.M., Knaccen [1.B., Kyuumn-
ckac 2.M., JlueBep P.,0Ocob60e B.U., dperep, 10.J1. ,Yamnxka U.K., Yepua-
e H.II. m ap. AHanu3s MX paboT, a TAKKE aHaIM3 MNpobJseMbl MNOBHIIEHWUS

a3bbeX TUBHOCTH T'PAHYIMPOBAHMSI KOMBWKOPMOB TO3BOAWIM paspaboTaThb



nporpaMMy HCCNEenOoBAHUSA, ONMUCAHME KOTOPOM TIpUBeneHO BO 2-H rna—
Be (puc.l1l).B paboTe HCNONL3IOBANM OGNEUM3IBECTHHE M CrelMaJIbHHE Me-—
TOAOB UCCNIENOBAHHMHM, CpenM KOTOPHX Takue COBPeMeHHHEe MeTon,kak WK
-criekrpodoromMeTpus, 3JiekTpodopes U Ap. DKCMNepUMEeHTH NPOBOIWIM B
HECKOJMBKMX TNOBTOPHOCTHAX, & MX Pe3VJLTATH obpabaTHBallM, WCNOJNbL3YHA
MakeT NpUKJIAnHEIX nporpamv- Ha IBM PC/AT 386.

B TpeTnell rsiaBe MnpuBeneHO 3KCIEpPHUMEHT&aJIbHOe 060CHOBaHMEe CO—
BEPUIEHCTBOBAHWA TEXHOJIOI'MH PaHYJMPOBSHHMA KOMOHUKOPMOB. KMaMeHsHHe
BEJIMYMHE MATEPHAJILHOI'O T[IOTOK& KOMOMKODPMOEB TPOMCXOAMT TpyU o6pa-
fOTKE MX MapoM B CMECHUTEJIe T[pecca-ICpPaHyAATOpPa, [IPM  OXJaxdeHuH
BOSAVUWHHEM [10TOKOM M IPM CHUTOBOM KoHTpone. CocrTaBneH MaTepUasibHBIM
NMOTOKOBHIM r'pad THUNMUHOM TEXHOJOIMUECKOW JIMHMM W HA OCHOBAHUH
aHaJ M348 TITH KOMOUMKODPMOBHX 3ABOOOB YCTaHOBHEHO; UTO BEJIMUMHE To-—
TOK& MYYHHMCTOM ®paxuvK, HYRIZaUeNncda B NOBTOPHOM  [PaHYJIMPOBAHMH
cocraBnseT okojso 12,1...21,0 %. Wz—3a »Toro cHuxaeTcH GaxTUUEC—
Kass MpoHsBOAWMTEJIBHOCTE MPECCOBHX YCTAaHOBOK. OnpeneneHue yAeJIBHBIX
3aTPaT 2JIEKTPOIHEPI'MM HAa npouecc I'PaHyJMPOBASHUA,TIOKaA3&as10, UTo
npy repecyeTe HAa PAKTHUECKYI® NMPOU3IBOOMTEJIBHOCTL TEeXHOJIOIMUECKOH
NVHWK VIEeJBbHHE BaTPpaTH 3JIEKTPOPHEPI'MHM BO3PACTaT Sonee, udyeM Ha
20 %. T.e. cCHUXeHUEe KPOUMMOCTHM T'PSHYJI MOXET MNPUBECTH HE TOJIBKO K
VIAYULIEHUI0 KadecTBa I['PEaHVIMPOBAHHHX KOMOMKOPMOB,HO M CHHXEHMIO
VAEJILHBIX SHEPro3aTpaT Ha MNpouecc I'PAHYJ/IMPOBaHWS M [MOBHIISHUIO [1PO—
M3BOOWUTENILHOCTHM Ipecca-I'PaHyNnsaTopa .

BesanuMHa MyuHHCTOM GpaklMH B NEpBY oudepelb 3aBUCHUT OT KpOo-—
WMMOCTHM I'P8HYJI, H& BEeJIMUMHY KOTOPOM 60JblI0e BIUAHWE OKAZHBaEeT
croco6t MoAroTOBKM KOMOBHMKOPMA K rpaHyNnMpoBaHMi.B xonoe sxcrnepuMeH-
TANBHEX MWCCJEeOOBAHMM HaMHM YCTaHOEBJEeHa Ppa3JiMuHas BeauudHa LaBle-—
HUA MNpPeccoBaSHWA PACCHITHOO KOMEUMKODMA OOHO'O M TOLO K& peLenTa,
HO MNOArOTOBJIEHHOI'O HECKOJbKMMHM cnocobamu. [lpeccosBanuow noaseprany

KOMBUKOPM s Kyp-Hecyumek Tuna [1K1-18 co cpenHvM pasmepoM UYaACTHL
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0,52 MM. [lanmble npusBeneHs B Taba.l.
Tatnuua 1.
PesysnbraTh onpenenenus namsneHus npeccosaHus u KPOIMMOCTH
CPaHYJl KOMOMKOPMOB, TOATOTOBJEHHHX Pa3JIMUHEMU OMoco6amMu
Cn owe o6 [ Hasnenue | KpoummocTs
IOArOTOBKM KOMOBMKOpPMa | npeccosanua, Mlla | rpanya, %
Hexonumit  xoM6ukopm
(w3125, %, 1 5521.2C..) 33,5 27,0
YBrnaxHeHHE KOMBUKODM
(w=17,0 X, (t=21 % ) 22,i2 vy
Harpersit xoMBukopM
(w=12,5 %, t=70 °C ) 19,1 15,7
[lponapeHHblt KOMBUKOPM

(w=17,5 %, t=70 °C ) 13,5 10,8

Kax BuaHo, wHauBonbuwee nasrieHue [MPecCcOoBaHUA HabAOASEeTCs npM
PPEHY/MPOBAHWK  HCXONOHOI'O KOMOHMKOPMA&,& HAWMEHBUEeEe MPU CPaHyIUpo-—
BAHMH ROMBMKOPMA, MOABERPCHYTO'O MPenBapUTesbHOMY KOHOULMOHMPOBa —
HUIO napom.T.e.nansa noBbWEeHHS 2PPEeRTUBHOCTH TEXHOJOI'MM TPAHYJIIUDO—
BaHWA HeobXouMa MpenBapUTesbHas 06paboTKa PaCChITHOIO KOMBUKOP—
Ma napoM. OgHaKO cymecTBYOWAS TEXHONOTUS CPaHy/IMPOBAHUS npeayc-—
MEBTPUBAET KPATKOBPEMEHHYI 06paboTKy KOMOGMKOPMA MAPOM, UTO ITPUBO-—
AXUT K HEePaBHOMEPHOMY PpachnpeiesieHuio Tenss W BJarM, a =TO B CBOK
ouUepelr CHUX&SeT MPOYHOCTL PaHYJ M MNOBHUAST SHEProsaTpaThl Ha UX
nonyuenre. B xXome rpaHynMpoBaHMS KOMBMEODPMA OOHOI'O U TOMO Xe pe-—
UernTa, HO C PasJIMUHOM CTereHb onﬁoponHOCTu 6BUIO YCTAHOBJIEHO , UTO
KOSDDULIMEHT HEONHOPONHOCTY pAacrpenesieHus Bharu NIPAMONOPUMOHA —

JIeH KOSPPULIMEeHTY HeOOHOPOAHOCTH KOMBMKODMA [0 cocTaBy(puc.2) ,uTo
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Puc.2. 3BaBuvcuMOoCTh KOo20dULIMEHTA HEeOOHOPOOHOCTU pacrnpenelnie-—
HUS BJary B nponapeHHoM kombukopme (Vow) oT ero ne-

ogHopoAaHocTH no coctaBy (Ve kK/K).

XOPOWO ONMCHBaETCH YpaBHEHUEeM:
Volw) ‘=957 ' 89% Yeurrx) £ 6,7 %y £1)
roe Ve({w) - koadbbuuMeHT HEOOHOPOAHOCTH paclipelelsieHusa BJIaru
B MPOrNapeHHOM KOMBUKOpME, %;
Ve(k/x)- kosbdbUuMeHT HeoOHOPOOHOCTH HCXOOHOI'O PaCCHITHO-
I'o KOMBUKOPM&, %.
CnepoBaTeNnpHO, HeobxXxoauMMa TeXHOJor'Mueckasl onepauvsda, KoTopas Mnos-—
BONMJIA 6B O6ecrneudThs pabBHOMEepHOe PpacrnpenelsyieHde Tersia W BJaarv B
xoM6uKopMe . K TakuM ornepauusiM B 3epHONepepabaTHBaKler NMpOMbIUIEH—
HOCTH OTHOCHT KoﬂnuuHOanosaHne, T.e. BHIOEepxuBaHue 06paboTaHHOTIO
NPOOYKTA MpH ONpelesIeHHHX YCJIOBUSY IS BHPABHMBAHUS €ro CBOHCTB.

B xone ucclenoBaHMM PECCHITHOM KOMOMKOPM MpenBapUTesIbHO YBIaXHAJIHM
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HacCHUleHHEM [e&pOoM OO0 NoCTHUXEeHMs BhaxHocTu 15,0...18,0 ¥ 1 Broep-

XUB&JIM B TEPMOUI3OJIMPOBAHHOM EMKOCTH,HarpeBas CYXMM TiapoM N0 TeM-—

nepaTypu 60...90 °C B TeuyeHue 5...90 wMmuH. HUsaMeHeHMe

DPUEMUYe CKUX

CBOMCTEB I'PaHysl Cc auameTpoMm 4,7 MM npuBeneHo B Tabn.2. Kax BMAOHO,

Tabmuua 2.

$dusuyeckue CBOMCTBA FPaHVIMPOBAHHEIX KOMOMKODPMOB

PexuMul xoHOULIMO—

nHoEa3z3aTe AN

|nn0TH00Tb|osmeunaﬂ|yron*,]xpomu-|npoxon

|eCTeCT|MOCTb,|(CHTO d.

12 mv), %

HUPOBaHUA
BnaxHOCTb|TeunepaTypa|rpaﬁyn, |Macca,
% | e | K©/M3 | xr/m3
15,1 80 1070 595
15,2 70 1100 600
15,3 80 1110 611
15,3 90 1150 620
16,2 60 1100 617
16,2 70 1120 618
16,3 80 1150 625
16,0 S0 1200 830
; iy Y, | 60 1240 618
17 .0 70 1290 630
17,4 80 1320 635
17,2 90 1370 640
18,1 60 1270 628
18,1 70 1280 6845
18,4 80 1300 650
18,3 90 1300 663
KOHTPOJIL
17,5 70 1310 625

| oTrOCE |

41 14,9
41 13,1
38 13787
35 10,7
43 Sl
43 8,5
41 7,3
39 6.5
46 7,4
45 5.9
44 4.5
44 3,9
49 10,9
48 10,1
44 8,9
43 9,0
44 85T

31.4
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IPY TIOBBIIEHMM TEMIEPATYPH Har'peBa TINpPecCyeMOM CMecH TpPU OOHOM M
TOM Xe BJSXHOCTHM KPOUWMMOCTL ['PE8HYJI U BeJIMUMHA NpOoXoZla uepe3s CHUTO
C OUBMETPOM OTBEPCTMM 2 MM YMEHBLIAKITCH,JIOTHOCTE I'PAHYJl YyBeJIMuM-—
BaeTCcs, BO3pacTaeT M obHbeMHAS MACCA I'PaHyJl, & YI'oJl eCTECTBEHHOI'O
oTKOCa yMeHbmaeTcsi. HauMeHbmas XpouwMMOCTE I'PAHYJ1 M MHUHUMAaJIbHOE
KOJIMUECTBO MYWYHHMCTOM OpakuMM oOTMedeHH TPH [PaHYJUPOBaHMM KOoMOU-—
KOpM&E , yBJIaXHeHHoro no 17 ¥ v HarpeToro no TeMllepaTyph 80..-90°b,
OOHAKO BHOEPATE PAUWCHAJIBHHE PeXuMEl MpPelBAPUTENIbHOO KOHIOMLIMOHW-
POB&HMA IO 3THUM TNOKA3ATENAM HEeBO3MOXHO 6e32 yuyeTa HU3MEeHEeHMH nuTa-
TeNbHOM LUEHHOCTH KOMOUKODMOB.

06 usMeHeHMM OGMOXMMMUECKUX CBOMCTE KOMOBMKOPMOB B Iipolecce
KOHAMUMOHHUPOBAHHMA M TMNOCJERYUEDND I'PAHYJIUMPOBAHUS CYIOWIM 10 U3MEHEe-—
HUI0 NepeBapuMoOcTH 6enkoB (in vitro) M no cogepxaHMio OCHOBHOM He-—
3aMEeHUMON M Haubonee TepMOJABUIIBHOM aMMHOKMCJIOTH —JIM3WHA .Pesynb-
TaTh NpuBeneHn Ha puc.3. M puc.4. Kax BugHO, B pesayiabTaTe KOHIU-
LUMOHWPOBAHHUA [EePeBaAPUMOCTh OEJIKOB KOMOMKOPMS PaCTEeT,HO noche ob-
paboTku B Teuenue 30...40 muH zamenngercsa. [loBumweHue TeMrepaTyphl
KOHAUUMOHUPOBaHUA ¢ B0 C gmo 9000 BEeleT K MNOBHUWEHU lMepeBapuMOCTH
6eJqIKOB, HO NPU TemrnepaType HarpeBa KoOMOUKOpMAa 90°b B TeueHue 40
M BoJiee MUHYT MPOUCXOAUT [laXe CHUXEHUE NepeBAPUMOCTH 6eJIKOB ouye-
BMOHO H3-3&8 MNpPoTekaHUus peakuuud Mahapa.UTo xe xacaeTCs COIepxXaHus
HEe3aMEeHHMMOM 8MMHOKMCJIOTH JIM3MHE, TO YBeJUUEeHHEe OIUTEeJIBHOCTH KOH-
AAUMOHUPOBaHUSA KOMOHMKOPMOE MNPM OOHOM M TOW Xe TeMnepaType NpUBO-—
AWJIO K CHUXEHUI COJEepXaHUA JIM3WHA, lNoBolleHue TemrepaTypu ¢ 60 "o
no 90 °C VCKOPSJIO NpolLecc paspyueHusa JusauHa (puc.4.).

YuuThiRasi, 4YTO rnepeBapHMMocTh 6eJIKOB KOMOHMKOPMOB MaKCHMAJIbHA
NPy KOHOMULIMOHWPpOBaHMKM B TeueHue 40...50 mMuH npu TemneparType 80..
70 °C, CTerneHb AEKCTPUHM3AUMM KpaxmaJsa [MOCTOAHHO, XOTA M 3KCro-
HEHLIM&8NIbHO , BO3DACTAET,a HAaVUMEeHBUME NOTEepH JIM3UMHAa B Npeleyiax Us-

MEHEHMUS PEXUMOB HABMOASKTCS MNPH KOHOWMUMOHWMPOBAHMKM B Tedenue 30



" s

%0 06 ¥ 0o 08 -€ _
90 04 =2 fDg 09 ~I s¥uHedoduHOMMAWHON edAredeuna]
BRAOAMQWOX . BWAOHNQWOA
BUHBEOAMHOMIUTHON MLOOHIXBLMKI0TOdL BMHBEOAdMHOMIMIHON WLOOHIISLMKIOTOdll Lo
40 (If) BHMEMI BMHBRASW0D 9LOOWMOME®BL'PH'OMJ  ([]) S0NKEQ WioOoWMdBESdel 44OOWMOMEBE*E*OU]

04 09 09 87 41 0¢ 0l 0 04 00 0§ ov 08 ©¢ 0I 0

0I‘0 . 1 og

020

2
wmmwmwo

030 . 001

*d°0°B BH & -ﬁ % .E



_14_
...40 wMuH npu Temnepatrype 70 C,palMOHANBHHMM MOXHO CUMTATEL Cle—
AyoumMe PeXMMH: BJIAaXHOCThL npeccyemMoM cmecu 17...17.,5 %, Temnepa-
Typa cmecu 70...80 C,npoOoonxuTenbHOCTh KOHAWLMOHMPOBaHUA 40 MUH.
Tem 6onee,uro npu obpaboTke KOMOUKOpPMa B TeueHue 40...50 MuH npu
Temrieparype 70... 80 C npoucxXoouT NpPakTUUYECKH NOJHOE obessapaxm—
BaHUE KOMOUKOPMOB.

Pacxon HacHmeHHOr'O napa Ha YBJIAXHEHWEe M UYaCTUYHLEIA Harpes, a
TaKXe PacXol CyXOI'o llapa Ha Har'peB KOMOMKOpMa 6nuiM  onpenesieHs
paccyYeTHHM NnyTeM M cocraBuaM: 28 kr/T u 15 Xr/T cooTrBeTCcTBEeHHO,
4YTO B CYMMEe MEeHbIlle, UYeM pacxod rnapa , pekoMeHayemui [lpaBuiavu -
S0 278 /T

s KOHOMUMOHMPOBAHMS KOMOMKOPMOB MOXHO MCMNOJbL30BaATH XapoB-—
HU Tuna X-68 , KOTOPHE MNPUMEHSIIOT B MACJO-3KCTPAKLMOHHOM T[IPOU3—
BOoACTBA I oS5pafoTKM MATKU nepen oTxvMoM Macna. OHM MOTYT 6HTH
YCTaHOBJIEHE BMEeCTO OYHKepoB HAaA IpeccaMu-rpaHynaTrTopamMu. XapoBHSA
X-68 wumeer 6 uasHOB ¢ BHYTpeHHMM IuaMeTpoM 2100 MM M BHCOTON 528
mM.[Ipu 3arpyske xombuxkopmom cjoem 300 MM ( npv yoaoBuM epeMemm—
BaHWS) B TAKOM XapoBHe noMemaeTcd 3,5 T pacCHNHOro KoOMOMKOPMa C
ob6bemMHOM Maccor 520...550 xr/mM3 ( npu roBemIeHHON BAaxHocTH). [lpm
NMPOU3BOAUTEJNIBHOCTHM Npecca-rpaHyaaTopa 5 T/u BpeMs npebuBaHUA T~
KOr'0 KOJMUecTBa KOMOMKOPMa B XapOBHE cocTaBiadeT Kak pazs 40 MuH.

Monenuvpys ycnosusi B nabopaTOPHOM KOHAMUMOHEpPE, 6OHIO yCcTa-
HOBJ/IEHO, YTO YAOBJIETBOPUTENBHAS OJHOPONHOCTBL YBJAXKHEHMA KOMGM—
KOpMa MOXeT OHTEL OOCTUIHYTAa NPU MMUHMMAJIBHOWM 4YaCTOTEe BpalleHWs ne-—
peMeuMBapuero ycrpoHeTsa 15 muu —1, MpM 3TOM yAOeJsibHHEe 3aTpaTH
3NEeKTPO3HEePIrvM OhJIM MHMHMMAJIBHBEIMH .

B pesyneTaTre 6nuia pa3paboTaHa YCOBEPUWEHCTBOBAHHAS CXeMa
TEeXHOJIOMUEeCKOr'o rnpolecca T'PAaHYJIMPOBS8HUA KOMEHMKOPMOB C [PHUMEHe-—
HMEeM KOHAMUMOHMPOBaHUS (puc.5.), B COOTBETCTBMM C KOTOPOH pac-

CHIMTHOM KOMOUKODPM riocJie BHAEJIEHUMS Cay4darHHX (2) ¥ MeTalJIOMAI'HUT—
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['panyns
(B crnagm )
HaCHmeHHb
nap P = 0,3 Mia
s + = 130 °C
(’,.—- 28 rr/T

cyxo# P = 0,I5 Mia
2P 4 - I35-140 °C
c}= 15 gr/r

pPaccHMHOR
KOMOKKODM

ot

Puc.5. Cxema TexHONOTHUYECKOrOo npouecca IpaHyAKPOBaHUA
KOMGHKODMOB C NpPEeNBAPUTENbHEM KOHOUIIMOHHDOBAHUEM:
1,10~ HOpMa: 2-CrRaNbNEpPaATOp;3=- MATHUTHH{ cenapa-
T0p; 4-6yHrep: O-cmecurenn; 6-KOHIUUUMOHED; 7-NH-
raTenb; B-npecc-~rpaHynasTop; 9- oxxanurenb; Il-
npoceuBaTens
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ﬁmx (3) npumeceit o6pabaTHBANM HACHWEHHHM MNAPOM C [aBJIEHUEM 0,3
Mﬂa npy pacxone 28 xr/T B cMmecuTene npecca-rpasynsTopa (5) B Te-
yenue 10...16 c,3aTeM HANPABIASIAM B TEPMOM3OJMPOBAHHLI BEPTUKAI B~
HHH KOHOMUMOHEeP (6), Kyda noaaBaJM cyxoil (penyuMpoBaHHEN) rnap ¢
nasnenyeM 0,15 Mlla u TemnepaTypoit 135°C npy pacxone 15 xr/v.Hnu-
TEABHOCTE 06patoTku cocrasBnsna 40 mua. Ha Buxone ua KOHOWULIMOHE Pa
PaGCCHITHOW KOMOMKOPM uMeJs BJaxHocTh 17,0...17.5 % wu TEMINEepPaTypy
70...80%°C. nlocne DPaHyMMpoBAaHUA (8) rIpaHy/as oxjaaxpaau (8) wu
KOHTpOJIMpOBanM Ha cuTe (1ll) ¢ AvaMeTpoM OTBEPCTHUM 2 MM.

B npouzsBomcTBeHHEX yeaoBMaXx [lemaHCKOro BKCMEepPUMEHTAIBHOLO
KOMOMKOPMOBOI'C 3&BOAa 6OhUlA NMPOBEeAEHA INPOMLIUIEHHAS anpoSauusa pas-—
PaboTaHHOW TEeXHOJNOI'MM MPU PALUOHANBHHX DPeXuUMax. AHAMUS3 abhdbexTUB-
HOCTH T'PAHYJIMPOBBHHSA KOMOMKOPMOB [IOKA3AJ, UTO MPOUSBOAUTENBHOCTH
npecca-rpaHynATopa Bo3pocna Ha 20,3 %, yaensHHe B3aTpaTH SNeKTpo-
SHEePruM CHU3MAMCE Ha 18,2 %, pacxon napa yMeHbuMNCH Ha 38,68 %,
KPOUMMOCTE ['PAaHYJA CHMU3MWJack Ha 66,9 %, npoxoa 4yepes3 CHUTO C OU—
aMeTpoOM OTBEpCTHMH 2 MM yMmeHbumncs 67,2 % (ra6n.3.). T.e. npensa-

Tabnuua 3.
SO KTUBHOCTE CPAHYAMPOBAHUS PACCHIMTHBIX KOMBHUKODPMOB
loxazarTenu | KOM®SG6UZKODPM
| KOHTPOJILHEIM [ OTBITHHIMA
llpousBoaUTENBLHOCTE Npecca,
T/U 4,53 5.45

Yoenpune sarpaTH ®nexrT-

POBHEPI'VH , KBT*q/T 23T o) Lo
Pacxon napa, xr/T TH 46
KpouwvmMocTe rpanyn, % 14.8 4.9

[Mpoxon uepes euto d.2 MM, % 305 30,0



ST SO
PUTEJIBHOE KOHIOMLMOHMPOBa&HHME KOMOMKOPMOB MPUBEJIO K  CYUECTBEHHOMY
rNnoBHUEHWI0 30DEeKTUBHOCTHM TEXHOJOTMUECKOr'0 IMpouecca WX 'PaHyJIUpOo-—
BaHus. M3yueHre XMMHMUECKOI'0 COCTAB& KOHTPOJIBHOI'O M OINBITHOI'O KOM-—
6MKOPMOB TOKas3aso, 4To B o6paboTaHHOM KoMbukopMme Ha 12,1 % BO3-—
poCcJsIO coaepxaHMe CcaxXxapoB, UTO CBA38HO C OEeCTPpYyKUUen uacTH yrJe-
BONOB B BuUAe kKpaxmana (Ttabn.4.). Us-3a conepxamerocs B KOMBUKOpP—
Tabnuua 4.
HzMernenre XUMMUECKMX CBOMCTB KOMODHUKOPMOB B [Ipolecce
NnpeaBapUTESIbHOI'O KOHOMLIMOHHMPOBAHWSA
MoxaszsarTenmu | KOMB6EUEKODPM
| KOHTPONBLHHMA | OTIHITHHIA

————— — i~ — i o— — . T o o . o Tt o, o o . S o o T Tt S i S U P e S i e . T e P e e ki i e i B T

Conepxanve, %

CHPOTO MPOTEeHHa 12,4 12.5
CHIPOM KJIETUYATKH 3.9 3,9
caxapos 33 ",
KpaxMmana 46,7 44,8
CHIPOV 30JIH 4,6 4,6
CHIPOI'O XHPa 19 )
UHIUEKUTOPAa TPUIICHMHA, /KD 0,60 013
[lepeBapumocTh Benka, (in vitro), % 71,8 86,9

M& COeBOT'O WpOoTa B KOHTPOJBHOM obpasue Habmonasicsl NOBOJIBHO BHCO-
KM VPOBEHB HMHIUMOUTOPA TPUMNCHUHA — OOHOI'O U3 AaHTHUIIMTATEeJIbHBIX Be-
wecTB COM. B OMHTHOM KOMOMKOPME COIEepXaHue HWHIUMEWUTOpa TPUlcUHAa
PE3KO YMEeHBUIMJIOCh. Boz3pochna Ha 21 % nepeBapuMocTb beJsIKOB. B pe-
3yJABTaTE I'PAaHYJIMPOBaHUA KOMSMkOpMOB no pas3paboTaHHOM TEeXHOJIOI'MU
MPOMCXOOUT HEKOTOPOe CHMUXEeHMEe KOJIMUECTBa PACTBOPHUMHIX (Ppakuui

fpenka, UTO CBUIOETENBLCTBYET O ero 4YacTU4YHOM [»eHaTypauuu u Gonee

Ll /73 £ ..
| . OmAXT |

™ 8 o - i



BEICOKOHM TepeBapHMocTH.B oTO6paHHEIX oO6pasuax 6vlJ OrnpeneneH oJIHBII
AMHUHOKUCJOTHEIM COCTAB 6eNKoB KoMburopMmoB (Tatn.5). lorepn amumo-
KMCJIOT ObBlJIM HEe3HaYWTEeJIbHEMM M He rnpeBnwany 10 %.

Tabnuua 5.

[TosHBIM aMUMHOKMCJIOTHHNM COCTAB 6GEJIKOB KOMEMKOPMOB

N |]AMuHOKMCAOTa | KOoOMbBMUMEKOPM
| ] KOHTPOJIbHBIH | OTEITHLIM
1. Tpunrobax 03117 0,;88-% 0,11/ 0,94
2. Jinzun 0,47/ 3,78 0,427 3,60
3. T'neruanH 0,874 217 0,25/.2:14
4. Ammuax 02171508 022871, 80
5. Aprumnun 0,71/ 5.79 0,69/ 5,92
6. AcnaparvHoOBas KHUCJIOTA 0,90/ 7524 0867, 8B8
7. Tpeonun 0,47/ 3,78 0,43/ 3,869
8. Cepun 0,850 b,23 0:597.5,08
9. T'myTaMuHOBAas KHCAOTA 2. 867/21,46 2:58,22.21
10. Mponun 11140 8.82 1,04/ 8,92
11. nuumn 0,62/ 4,98 0,59/ 5,06
12. Anauuu O B8y el 42 Q1657/. 4,89
13. Baaun 0,73/ 5,87 0,75/ 6,43
14. MerTuonun 0.217 1,69 023/ 1,80
15. U=onetiuuH 0.56/ 4,50 0,537/ ¢, 56
16. Jehuun n,88/ 7,15 0,904 7 ;72
17. Tuposun 0,35/, 2481 0,337 2,83
18. QenunanaHuH 0,65/ 5,23 0,88/ 5,06
CymMmmMa aMHMHOKMCJIOT 12,44 11,686
¥ - B yMdcauTesle — CcOoOepXaHWe aMHMHOKHMCJIOTH B pacuyeTe Ha ab-—

COJIOTO-CYyX0O€ BelleCcTBO, B 3HEeMeHaTese — B % OT CYMMH.
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CanuTapHO-MMKPOBMOIOrMUECKME M TOKCHUKOJIOIMUECKHMEe UcCienosa-—
HUS KOMBUMKOPMOB 6rUM npoBeneHs B natopaTopusax Onecckoi o6s8CTHOM
caHsnuacraduuu (Taén.6.). HoBasa TexXHOJNOMA TO3BOJNAET [OJYHYaATDH
KOM6MKOpPMa 60Jlee BHCOKOIO caHMTapHOro kauyecrsa. Tak, ofmas obce-
MEHEHHOCTh KOMBUKOPMOB MUKPOOPraHU3MAMU IIpY I'PAHVJIMPOBASHUM T10
OBHYHOM TeXHONOI'MM VMeHbBImMnachk B 3,15 paza a npy  PalHyJIMPOBAHUH
o pas3paboTaHHOM TexHosorvd —-B 9,3 paza.Tarkue MUKPOOPIaHM3EMEH , KAK
E.coli,Bac.cereus u ruJiecHeBbe I'PUMOB NMPUMCYTCTBOBAJIM B KOHTPOABHOM
KOMBUKODPME , B OrBTHOM KOMOUKOPME OHM BHSABJEHH He ObiM, 4UTO CcBUOe—
TeNbCTBYEeT O MOBHUEHWW CaHWTAPHOIO KaudecTBa KOMOUMKOPMOB. Pesynb-
TATH TOKCHUKOJOI'MUECKOH OLEeHKH TNMOATBepIUIM BO3MOXHOCTBE MCIIONb30—

Tabnuua 6.

CaHMTAaPHO-MUMKPOBHMONOIMUECKUEe MOoKasaTesM KOMBUKOPMOB

MokxkaszarTenu | B 0O M BWiND s
| MCXOOHBM | KOHTPOJNIBHENY |  OMBITHHIM
Obmas obceMeHeHHOCTb, KJ/T 9500 S0 10 1020

BakTepuu rpynne Kumeu-—
HOM nanouxku 1,0 HE BLIABJ. HE BHABJ. HEe BLISABJ .
E.coli 10,0 0,010 0,001 HE BHHBJ.

[laTorenHue sHTEePOBAKTEDPUH,

B T.4. canpMoHenmu 25,0 HEe BHABJI. HE BHABI. HE BHHABJ.
St. aureus 10,0 He BbISABJI. HE BHIABI. HE BHABJI.
Bac. cereus, xoia. 4300 1200 HEe BHSBJ.
lMnecueene rpubm 1,0, rA/T 7500 30 HEe BHSABM.
Opoxxu 1,0 , kn/r 1200 HE BHABJ. He BHABI.

BaHWA [NaHHHEIX KOMBMEKOPMOE AN 6es30rnacHoOro KOpMJAEeHMS XHMBOTHBIX H
noayuyeHus "'yucTHX' TMpoOayvKTOB TIMTaHMHA.

B 1996 roany B nepuon ¢ 12 ceHTabpsa no 22 OKTADBPA crheuvasmc-



TaMM oOTHAeNia KOPMOBHIX CPelCTB U KOPMJIEHUA CeNb

xuBoTHEIX AO JloymMeHa Ha 6a3e CO6CTBEHHON CBUHOBONUECKOM depMer rpH
VUaCTHHM CrneuvasIMcToB Kadelph TeXHOJOI'MM KoMbukopmMoB Opnecckxom ro-—
CYOapCTEEHHOM aKaleMHMM INUUEeBHX TEeXHOJOI'MHA 6l [poBeneH Hayu-—
HO-XO3SAWCTBEHHLI OMNHT [0 ONpefesIeHUMK 300TeXHUUECKON 3bdekTHUBHOC—
TH KOMBUKOPMOB, BepaboTaHHHX Ha [lellaHCKOM 3KCMNepUMeHTAaTLHOM 28—
BOOE . 300TEeXHUUYECKYI0 OLUEeHKY [DOBOIMJIM B CPaBHUTEJILHOM OIHTE HA
NMOpPOCATAX-OTHEMBIIAX KPYIHOM ©6eJioM rnopoasl B BO3PACTE OKOJO 3-X
MecsiueB. Brwio oTobpanHo ase rpynnua XMBOTHHX rno 40 rosioB B KaXIAO0M.
CpeHeCYTOUHLI MPUPOCT XMUBOM MACCH B OMHTHOM CPYINe XUBOTHHIX 6bUT
Ha 10,1 ¥ Bume, ueM B KOHTpPONBHOM rpynne.llpoMepw Tens Takxe CBU-
AeTeNbCTBOBAJIM O JIYUlIEM POCTE MNOACBMHKOB B OMNBITHOW rpyrrne . Pac-
X0 KOPMOB, NnoTpeblieHHHX XUBOTHRIMM BO BPE&MH OMNHTa B pacueTe Ha 1
KI' MIPUPOCTa XWBOW MACCH B ONHTHOM rpyrne 6o Ha 9,2 % HUXe, ueM
B KOHTPOJILHOH rpynrie.

KanuranksHbe BRoxeHuss, HeobxXonvMee 008 MOAEPHUI&LMM ONHOM
TEXHOJIOI'MUECKONW JMHUM [CPASHYJIMPOBAHMA C MPUMEeHeHUeM KOHIMUMOHUDPO-—
BAHUA cocTaBiasiT 57000 rpuBeHL, CPOK OKYNaeMoOCTH He NpeBhuaeT

OOHOI'O Trona.

OBIME BHBOOHN W MPEAJIOXEHWA

1. YcranmoBneHo cyuUecTBEHHOS BAMSHMUE criocoba MOArOTOBKHM pac-
CHIMHHX KOMBUKOPMOB HA 30beKTHUBHOCTE TEXHOJIOI'MUECKOr'O rnpouecca HMx
CPAHY/IMPOBAHUA . MHHMMAJIbHBIE »OapBJIEHME T[PECCOBAHHUA M KPOWKMMOCTb
C'PaHYJT HAOMoOawTCs MpU I'PAHYAMPOBEAHMM KOMOMKOPMOB € BJAXHOCTER
17,5 % v TemnepaTypo# 70‘0, yTO gocTUraeTcs o6paboTKOM KOMOBUKOD-
Ma napoM. OgHaKO cymecTByllMe CrnocobH KOHOMLMOHMPOBAHMS PaCChIl—
HBIX KOMBMKOPMOB OTJIMUAKTCH BLHCOKMMU VAEJBHEMHM 3aTpaTaMM TeryioBoi

U BJIEeKTpHUUEeCKOMn SHEePIrvu, UTO cOoepxuBaeT HUX HHPOKOoEe HCIIoNIb30B8Ba—



-

e~

HHUE TpHU TIPOU3BOAC VOB HA NPOMHIUIEHHHX MpPeIrpUaTHsSIX -

2. AHanuswnameﬁuaahHOPG norokoBoro rpada cyuwecTByoULENl Tex—
HOJIOI'MU Ppanynupenénug KOMBMKOPMOB rnoxkaszan, qyro 12,1...21,0 %
I'PAHYJMPOBAHHEMX KOMGWMKOPMOE B BHIOE MYUHHCTOW OpakuMu 1ocTynaetT
Ha& MOBTOPHOE CPaHY/JMPOBAHME, CHHX&S MNPOM3BOJAUTEJIBHOCTE MPEeCCOBLIX
YOTAHOBOK U VBEJIMUMBAS VAeNBHEHE 3HeprosaTpaThH He MeHee, u4YeM Ha
2G°%.

3. OcHOBHOM TIPMYHMHOW CHUXeHMS 3PPeXTHMBHOCTH TEXHOJOI'MHM I'Pa—
HYJIMPOBaAHUA SBASIeTCH HEONHOPOAHOCTH TEervloPU3HUUeCKHUX csoﬁcTB pac—
CHIMHHX KOMAMKODPMOB M3—-38 KPATKOBPEMEHHON M HepaBHOMEpPHOM obpa-
6O0TKM UX napoM. YCTAHOBJAEHA MNPsMONPONOPUHOHANIBEHAS B3aMMOCBA3b
MEeXIlV HEeONHOPOAHOCTHK PACCHIHBIKX KOMOMKOPMOB W HEOOHOPOOHOCTHIO
pacrnpenesieHys BJAM focje o6paboTKu KoMmMbukopMma napoM. ['paHysivpo-
BAHME PACCHMHHEX KOMOMKOPMOE € KO3DPMLMEHTOM HEeOOHOPOOHOCTH bHonee
10 % HeuenecoobpPAasHO.

4. llpennoxeHa TEexXHOJOIMUECKas oOrepaulusi AJMUTEeJILHOO KOHIOWUM—
OHMPOBA&HMS PACCHIMHHX KOMBMKOPMOB, B COOTBETCTBMUM C KOTOPOH pPac-—
CHIMHOM KOMOMKOPM IOOBEPranT KpaTKOBPEeMEeHHOMY NponapMBaHW, & 3a8-
TeM BHAEPXWUBAKT B BEepPTHUKAJILHOM TEPMOM30QJIMPOBAHHOM KOHIOMUMOHEepe
NpPY rOCTOSHHOM TEepeMellMBaHUM M ToONOrPeBAHMM CYXHMM IapoM.

5. KoHOMUMOHMPOBAaHWE T[MPUBOAMT K U3MEHEeHMI0 He TOJIbKO PU3Mu-—
YECKUX, HO M OMOXMMMUECKMX W CAHWMTAPHHX CBOMCTB KOMOMKOPMOB.
Tax, nepesBapuMocTs 6enkoB (in vitro) Boz3pacTaeT M OOCTHUIAET MaxK-
CUMABJBHEX SHaUSHWI rnpu anurensHocTH obpatorkd 40...50 MMH 1pH
TeMnepaType 80-..9000, NoTepu AMHMHOKWUCJIOT He npessmanT 5...7 %,
HO IMpU YBeJIMUEeHMM TeMnepaType 06pabOoTKH Oo 90°C H TPOAOJNXRUTENb—
HoCTH 06paboTku cesme 50 MMH MoTEpM AMUHOKMCIIOT, OCO6eHHO JIM3MHA
peE3KO BO3pacTswT M cocTaBisioT bonee 10 %. CreneHe AEKCTPUHUSALMHA
KpaXMana BOSPACTAST DKCMNOHEHLUMAJBLHO [MPU VXECTOUYEHUM DPeXUMOB 06—

paboTKH.



6. Onpenenenu PALHMOHAJIBHBIE DPEeXHME ROHIMUMOHUPOBAHNS pacobr—
HHX KOMOGMROPMOB nepep IPPBHYIMPOBaHUEM - PaAcxXon napa B nponapusa—
Tene 28 kxr/T(P=0,3 Mla, t=130 °‘C), pacxon napa B KOHAMLUMOHEepe 15
EETENUEO S Ml e 195-140°0)  mimsiionri ‘el SR LR SR e
nepaTypa cMmecu 70..-80°C, NMPoaoNIXUTEeNBHOCTE KOHIMUMOHMPOBaHug 40
-..50 wMuH, MBKCHMAJILHAS BHCOTS cnﬁq KoMbuKOopMa 0,3 s 4YacToTa
BPAlIEHMsT rnepeMemMBamero ycTporcTsa KOHOuUMOHepa 15 mun-%.

7. Mpombminenrasg anposbaimga PaszpatoTaNHOro TeXHCJIOI'HYEeCKOro
criocoba KOHOMUMOHHM POBaHUS KOM6UKOPMOB Nnokasana, yro NpUMeHeHue
ANUTENBLHOrO KOHIMUMOHMPOBaHUS NPUBEsIO X  yBeauuenuo npou=BoaoM -
TeNLEHOCTU NPEeCCOB-IPaHYNIATOPOR Ha 20,3 %, cuuxenwmo VOeNnbHHX sar—
PAT SNEeKTPoO3Hepruu ma 1I8;2°%: CHUXEHUI pacxona naps Ha 38,68 %
CHUXEHMWIO KPOMMMOCTH Panyn Ha 66,9 %¥. Tarxum ob6pasomMm, npeaBapy—
TeJIbHO® KOHAMUMOHMPOBAaHMUe KOMOUKODPMOB NMpuBogum K  cywecrseHHOMYy
NoBsmeHu adhdherTUBHOCTY TEeXHOJIOI'MM uXx CPaHYJIMPOBaHMS .

8. Ananus SHoxuMMye cxux CBOMOCTB obpaboTaHHoro KOMBUKOpPMa
Nnorazan, uro KOHIMUMOHMpPOBaHMEe ero NMPH  paspaboraHmix PexmuMax

OPUBOOUT ¥ NOBLUEHHIO KOPMOBOL UeHHOCTHM. Tak, COOEePXaHUEe MNPOCTHX

8POB yYBeJUUMIOCH ne-I2719%, nepesapuMocTs 6eAKOB (in vitro)

BOspocsia Ha 21,0 %, TOTePH Ausuus He npeesmasyu 10,6 ¥%. Obmas o6-
CEMEeHeHHOCTE MUKPOOPIraHuaZMaMy VMEHBIIMIACH Bonee, uem B 9 pas.

KT€PHHU IPyIIre: KHIIeUHOH NAJIOYKH, naToreHHLe SHTepPOBaKTepPHUM i

THAKSJIBIX MeTasnsIoB rMogRazana, yro OHM He IIpeBbaoT HOPMEI, 3 MBIIBAK ,

abnarToxcun Bl H 3eapaJieHOH He OBHapyXeHH .






AuoTauis

Ka6yn HyppeniH. BnocxoHaJIeHHA rexHoJIOril BHMpPOGHMUTBA T'PaHY™
JIBOBAHMUX KOMGiROPMiB. Ouceprauis Ha 3006yTTHA HAYKOBOI'O CTYNEeHA
RaHAMOaTa TEeXHiuHMX HayK 348 crieniansHicTio 05.18.02 - TexHOJIOrisA
sepHOBUX, 6060BUX, RKpyn~ sSHUX npoaykris 1i xom6ikopmis, Oneceka
nepxaBHa akajaemis XapuoBUX mexHonorii, Oneca, 1996. JaxunaeTbCs
4 HAYXKOBHX PpPOoGOTH, aki MicTaTe TEOPEeTHYHHE Ta eKcrnepUMeHTaNbHe
OB PYHTYBAHHS AOBI'OTPUBAJIOTO KOHAOWL1OHYBaHHHA koMbikopMiB HacH4e—
HOW TA CYXO1 TMapoo rnepei PaHYJIOBAHHAM. BoTAHOBJIEHO, WO Taka 06—
po6ka crpuae pisBHOMipHOMY nepepo3noainy Tenna i Bosiorm B KOMBi-
KopMi, mo NpUuBOOMTE /10 SHMXEeHHS NMUTOMUX BUTPaT sHeprii. BuBUeHO
BIJIME KOHAWU1OHYBaHHS HA bizuunHi,6ioxiMiuni Ta caHiTapHl BIacTH-
BocTi xoM6ixkopmy. Po3pobrieHo BOOCKOH&JEHY TexHoNOriK I'PpAHVJ/IIOBAH™
Hsa KOMBiKOPMiB, npoBeneHi il npoMMc/iOBa anpobauisa Ta apoTexHiuHl
BUNpOHYBaHHA ob6pobnesnx xombikopMiB.

KnouoBli cnosa: xoM6ikopM, KOHAWLIOHYBAHHA, CpaHyYIOBaHHA

Kabul Nurredin. The improvement of the technology of com—
pound feeds pelletting. The thesis for competition of academic
deg- ree as a candidate of technical sciences 0N specialty
05.18.02 - the technology of cereal grain, bean and feedstuffs,
the Odessa State Academy of Food Technologies, Odessa,1996.The 4
scientific works are defended. They deal with the theoretical
and theexperimen- tal basis of long-term condition of compound
feeds by saturated and dry steam. Such treatment rises the
homogeneity of warmth and moisture distribution in compound
feeds. 1t proves lowering of specific expenditure of enérgy.
Physical, biochemical and sanitary properties of compound fegds’
were studied. The improved tehcnology of compound feeds
pelletting was elaborated and tested in industry.

The key words: compound feeds, conditioning, pelletting.



