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1 BOpOHEKCKHH TOCYIapCTBEHHBIN YHUBEPCUTET HEKEHEPHBIX TEXHOJIOTHH, p-T Pesosmonuu, 19, r. Boponex, 394036, Poccust
Pedepar. B cratee pa3paboTaHa U CIpOEKTHpOBaHAa MajnorabapuTHas JWHHA MO TepepaboTke 3epHa cadiopa, B KOTOpoi
HCIIONB30BaHO 00OpYyAOBaHHE MOBBIMICHHOW 3()()EeKTHBHOCTH, pealn3yioliee INPOrPECCUBHBIE MPOIECCH € IPHMEHEHHUEM
COBPEMEHHBIX (DH3MYECKHX METOZ0B 00paboTKH. J[aHHAs JUHUS BKIIOYAaeT B ceOs KOBIIOBBIH 3yeBaTop (HOpHUS), MPUEMHBIH
OyHKep, BO3/YLIHO-CHTOBOW CEHaparop, MHpPOMEKYTOYHble OyHKepa, Tpuepa (OBCIOTOOTOOPHHK U KYKOJICOTOOPHHK),
KaMHEOTICJIUTEIbHYI0 MAllMHY M CenapaTop JJIs BBIACIEHHS NPHIEIHNKA ITHPOKOINCTHOTO, ITHEK, IPOMEXYTOUHBIH OyHKep,
LIENTYIINIBHAS MAIIMHA, MAacJIONpPECChl, YCTPOMCTBO ISl Oca)aeHus macia (OTCTOMHHMK), Hacoc, pamHbIi (uisTp. HccnenoBan
mporiecc oOpyIeHnus Ha OUIH(OBAIbHON SKCHEPUMEHTATbHON yCTaHOBKE, B KOTOPOH pa3pylIeHHe MOKPOBHOTO CIIOSI 000IOUKH
MIPOUCXOAMNT 3a CUET TOTO, UTO HANPSDKCHHE Ha CKaTHE B 30HE BO3AEHCTBHUS MPEBBIMIAET Ipeen yupyroi aehopmanun 000I09KH
3epHa. lIpoBeseH cUTOBOW aHamm3, B pe3ynbTare KOTOPOTo OBUI M3y4eH TIpaHYIOMETPHYECKHII COCTaB I10JaBaeMOro Ha
IPECCOBaHME YacTHIl ceMsH cadiopa, IpU 3TOM ISl XapaKTEPUCTHKU T'PaHYJIOMETPUYECKOTO COCTaBa CHIPHS, COCTOSILETO U3
YacTHIl HENIPAaBWIEHOH (OPMBI, NCIIOJIB30BAIM HOHITHE YKBUBAJICHTHBIH AnaMeTp. B pe3ynbpTare MpoBeNeHHBIX IKCIIEPHMEHTOB
ObLIa TOJTyYeHa 3aBUCHMOCTh SKBHBAJICHTHOTO JTaMeTpa YacTHUIl OT AuaMeTpa cuT. Tak Kak Ha CTEHNEeHb OTXKHMa ceMsH caduiopa
OTPOMHOE BIIMSHHE OKa3bIBAET BIQXKHOCTH HCXOMHOTO MPOAYKTA, HOITOMY OBUIH HPOBECHBI AKCIIEPUMEHTAIBHBIE HCCIIEIOBAHHS
MIPECCOBAHMS C PA3IHYHBIM BJIATOCOAEPKAHUEM CEMSH, a TaKXKe ¢ JoO0aBIeHUEM Iy3rH. M3 aHamms3a rpadu4ecKux 3aBUCHMOCTEH
OBLT yCTaHOBICH IUANa30H ONTHMANIbHON BIAXHOCTH ceMsH cadiopa 8,5-10%, obecneunBaromuii HAUMEHBIIYIO OCTaTOYHYIO
MacIMYHOCTh U, CIEI0BATEIbHO, HAMOONBIINIT BEIX0J Macia. Takxke yqanoch 3HAYUTENHHO MOBBICHTH 3()()EKTHBHOCTH OTXKHMA
Macia ImyTeM 100aBIeHus B ceMeHa cadiopa IpeABapUTeIbHO 00PYIIEHHON Ty3TH, YTO MO3BOJIMIO HOIYyYUTh JKMBIX C OCTaTOYHOM
MaCIMIHOCTBIO B 12% mipu hopripeccoBanuu U 10 6% NpU OKOHYATEIHHOM OT)KUME.
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Development of a method and technology for obtaining vegetable oil
from safflower seeds
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Summary.The article is designed and engineered compact line for processing grain safflower, which used the equipment of the
increased efficiency, implementing progressive processes with application of modern physical methods of treatment. This line includes
bucket Elevator (Noria), a receiving hopper , the air-sieve separator , intermediate tank, Trier (osgoodby and qualitronic), stone-
dividing machine and separator for separation of Caucalis lappula, screw conveyor, intermediate bunker, peeler, oil press machines,
the device for the deposition of oil (the sump), pump, frame filter. The process of collapse in the grinding pilot plant, in which the
destruction of the epithelial layer of the shell is due to the fact that the compression stress in the impact zone exceeds the limit of elastic
deformation of the shell of the grain. Conducted sieve analysis, which was studied granulometric composition fed to the compression
of the particles of safflower seed , in this case to characterize the granulometric composition of the raw material, consisting of particles
of irregular shape, used the concept of equivalent diameter. As a result of the experiments was the dependence of the equivalent particle
diameter from the diameter of the sieve. Since the degree of extraction of safflower seed are hugely influenced by the moisture source
of the product, was therefore carried out experimental studies of compaction with different moisture content of the seeds , and with
the addition of Luz-Ki. From the analysis of graphic dependences were established a range of optimum moisture safflower seed
8,5--10%, providing the lowest residual oil content and hence the greatest yield of oil. Also managed to significantly increase the
efficiency of extraction of oil by adding safflower seed pre-milled husks, which allowed to obtain cake with a residual oil content of
12% when you multiply pre-pressing and to 6% at the final extraction
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BBenenue

B Hacrosiiee BpeMsi aKTyaJIbHBIM SIBIISIETCS
BOIIPOC TPOU3BOJCTBA PACTHTEIBHOTO Macia
METOJIOM IpeccoBanmsL. [Iponecc mpeccoBanms xa-
pakTepusyeTcs OONBbIINMHU YACIbHBIMH 3aTpaTaMu
SHEPrHH, a BOIPOCHI PAIIMOHAIBHOTO PACXOIOBAHMS
TOIUIMBHO-YHEPTETUYECKUX PECYpPCOB MpUOOpe-
TaroT BakHOe 3HaueHwe. [losTomy cromt 3amada
CO3/IaHUsI U OCBOCHUSI MIPOTPECCUBHBIX MPOLIECCOB
C TIPUMEHEHHUEM COBPEMEHHBIX (PU3HUECKHX METO/IOB
00pabOTKH, MPOSKTUPOBAHUS M CO3/aHUS HOBBIX
TEXHOJOTHH W 00OpyHOBaHWS MOBBIIICHHOMN
addexruBrocTH [1].

OcHoOBHAfl YacTh

Hamu Obia pa3zpabotaHa U ClIpOSKTHPOBaHA
MajiorabapuTHasl JUHHS IO TepepaboTke 3epHa
caiopa, KOTOpasi BKIIOYAaET B ceOsi KOBIIOBBIi
aneBarop (HOpHs), MPUEMHBIN OYHKEp, BO3ILYIIIHO-
CHTOBO#l cemaparop, MPOMEKYTOUHbIE OyHKepa
(Ha puCyHKe He moKa3aHo), Tpuepa (0BCIOrooToop-
HUK M KyKOJEOTOOPHHUK), KaMHEOTACTUTEIbHYIO
MalIiHy ¥ Cerapatop JUlsl BhIICTICHUATPHICTTHAKA
HIMPOKOJMCTHOTO, LTHEK, MPOMEKYTOUHBI OYHKED,
ICNYIINIbHAS MAIllMHA, MAaCJIONPECChl, YCTPOii-
CTBO JUIA OcCaKaeHus macia (OTCTOWHHK), HAcOC,
pamubIit GpusTp [2].

HcxomHas 3epHOBasi CMECh MOCTYIAET B HO-
PHIO M TPAaHCIOPTHPYETCS B NPUEMHBIA OYHKEp.
W3 mpuémHoro OyHkepa 3epHOBas Macca PaBHO-
MEpHO MoaéTcsl B BO3AYILIHO-CUTOBOI cenapaTop.
Bo3nyniHo-CHTOBOI cemapaTtop OYHMINACT 3SPHO
OT KPYIHBIX, MEJIKHUX H JIETKUX MTPUMECEH.

3epHOBasi CMeCh C CEMEHAMHIIPHUIICTTHHKA
[IMPOKOJIMCTHOTO, MHHEPAIbHBIMH H APYTUMH
[IPUMECSIMU TIOCTYNAET CAMOTEKOM B IIPOMEXKY-
TOuHBI OyHKep. M3 mpomexyTroyHoro OyHKepa
3epHoBasi Macca caduiopa nogaércs B Tpuepa.

B Tprepe-0BCorooToopHIKE KOPOTKUE 3epHa
" IpUMECH ,ZU'H/IHOf/i MCHBIIEC JUaMCTpa A4YCCK 3axXBa-
TBIBAIOTCS] UIMH M TIOJAHUMAIOTCS BBepX. Ha otkoM
CEMCHa IIonq JleﬁCTBI/IeM CHJIBI TSPKECTHU BbIIIAAAIOT
U3 SYECK M HAIPABISIOTCS B IIHEK, O KOTOPOMY
OHM BBIBOJATCA I10 JIOTKY W3 IWJIMHAPA. I[,TII/IHHBIG
CeMeHa, YaCTUYHO TOTa/1asi B STYCHKH, HE yIep)KHBa-
FOTCSI B HUX 1 BBINIAJIAI0T, HE IOXO/I 110 JIoTKa. [lanee
OHHU TIEPEMEIIAIOTCS BIOJb OCH IIMHAPA M HIYT
CXOJIOM IO STYCHCTOM TIOBEPXHOCTH.

Takum 06pa3zom, U3 3epHOBOM CMECH BBIJIE-
JSIFOTCSL 36PHOBKH OBCIOTA. 3aT€M 3¢pPHOBasi CMECh
MOTaIaeT B TPHEP-KYKOIeoTOOpHUK. B Tpuepe-ky-
KOJICOTOOPHUKE  3€pHOBas CMECh  HPOXOHUT
OYHCTKY OT KOPOTKHX TpuMeceii — Kykoss.Cemena
KYKOJISI JTY4IIIe 3aMOJHSIOT STUYSHKU 1 CBOOOTHO BbI-
MaJIat0T U3 HUX HaJl JJOTKOM TOTJia, KOTJ1a IUJIUHJP
OyzneT BpalathCsi C OIPEAETICHHOM CKOPOCTHIO,
a OCTaJbHBIC YACTHIBI TEPEMEIIAIOTCS CXOI0M
BOJIb OCH IiitHHpa [3].
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Janee 3epHOBas  CMeCh, OYHMIICHHAS
OT KPYIHBIX, MEJIKHUX, JIETKUX, [UIMHHBIX (OBCIOT)
U KOpPOTKMX (KyKOJb) MpUMECEH MOCTyIaeT
B KAMHCOT/ICJTUTEIIbHYIO MAIIIUHY.

B KaMHEOTIeNUTEeIbHOM MaIlInHE TPOUCXO-
JUT BBHIIEJIEHAE MHHEPANbHBIX YacThIl (KaMHEiR)
u3 3epHOBOY cMmecH. Takum oOpas3om, mocie cena-
PHUPOBAaHUS B KAMHEOTICIUTESIHHON MAIMHE 3ep-
HOBasi CMECh MOCTYNACT B MPOMEKYTOYHBIA OYH-
Kep (Ha cxeme He MmoKa3aHo). M3 mpoMeKyToIHOTro
OyHKepa 3epHOBas CMECh TOJAETCS B MPHEMHOE
YCTPOWCTBO BHOpOCenapaTopa Uil BbIACICHHS
npuIenHuka. B BHOpocenapaTope MpHUICITHAKOOT-
OOpHHKE, 3ePHOBasI CMECh M3 MPUEMHOTO YCTPOHCTBA
YaCTHIIBI TOTAJIAF0T B KAHAIIBI CEMTAPHPOBAHUSI, 00pa-
30BaHHBIC  3UI3aro00pa3HBIMH  OTPAKATEISMH,
3aKPEIUICHHBIME HA COPTUPOBAJIBHOM CTOJIE Cerapa-
TOpa JUIs BBLICICHUSIIPULICTTHAKA ITUPOKOJIUCTHOTO.
B kananax cenapupoBaHusi, 00pa30BaHHBIX 3UI3ar000-
Pa3HBIMH OTPaKATEISIMU B TIPOLIECCE BHOPOYIAPHOTO
CaMOCOPTHPOBAHUSI PA3ICIISFOTCS cadiop U MPHUIIETT-
HUK IIUPOKOJIUCTHBIN. Jlasee caduiop HampapisieTcs
HOpHMEH W MIHEKOM B MICJIYIIWIbHBIE MAIIHHBI,
B KOTOPBIX TIPOMCXOIUT OOPYIICHUE CEMSH C LIEITBI0
MOBBIILIEHHUS CTENIEHN OTXKKMMa Macia [4].

B nanHo#i paboTe ObUT UccIe0BaH MpoLece
OOpyIIeHUsT Ha SKCIEPUMCHTAIBHON yCTaHOBKE.
CymHoCTh  MeTOma OOpYIICHHS —3aKIF0YacTCs
B TOM, YTO CEMCHA ITIOMAaBIINE Ha BPAIIAIOIIUICS
HIDKHANA pa0o4uii OpraH — MITU(OBAIBHBIA KPYT
¥ C TIOMOIIBIO IIEHTPOOCIKHOM CHIIBI 3aTaCKMBACTCS
B 3330p MEKIY T'OPH30HTAIBLHO PACIHOI0KCHHBIM
BCPXHUM HCIIOJABWIXHBIM W BpallaromuMcCsd MIJIH-
doBanbHBIMU Kpyramu. [Ipu MpoXOoXICHUHU 3epHa
MEXY NUIM(OBATBHBIMUA KPyTraMH M IPOUCXOAUT
paspyiieHre 000JI0uKH 3epHa. Ilepemerniascy OT
HeHTpa K nepudepun Kpyra, 3epHO OCBOOOXKa-
eTcs OT ImeNyXxH. PaspylieHne MOKPOBHOTO CJIOS
000JIOUKH MPOUCXO/TUT 32 CUET TOTO, YTO HAMPSDKESHUE
Ha CKaTHe B 30HE BO3JCHCTBUS IMPEBBIIIACT MPEIEIT
yIIpyToii AetopMariuu 000I0UKH 3epHa [5].

[Tocre mIeTymIeHUsT MPOBOJWIA CHUTOBOI
aHaJIu3, B pe3yJIbTaTe KOTOPOro ObLT M3yUeH rpaHyJio-
METPUYECKHUI COCTaB IMOJIABAEMOT0 Ha MPECCOBAHUE
YacTuIl ceMstH caduiopa (prcyHOK 1) pa3smMepbl 4acTHil
MONTYYeHHBIX  (pakmnuii  OrpaHWYeHbl  pa3Mepamu
OTBEPCTHIA UCTIONB3YEMbIX B aHAJIU3E CHT.
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Pucynok 1. I'panynoMeTpru4ecKkuii COCTaB IT01aBaeMOT0
Ha IIPEeCcCOBaHKE YaCTHI] CEMSH cadiopa

Figure 1. Particle size distribution applied to the
compaction of particles safflower seed
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JItst XapaKTepUCTHKH TPaHyJIOMETPUIECKOTO
COCTaBa ChIPbsl, COCTOSIIIEr0 W3 YaCTHI[ Hempa-
BUJIbHO# (DOPMBI, HCITOIB30BAITH TIOHSATHE YKBHBA-
JICHTHBIM Iuametp. B pesynbTaTe MpOBEICHHBIX
IKCIIEPUMEHTOB OblTa TMOJydeHA 3aBHCHUMOCTH
SKBHUBAJICHTHOTO JTHAMETPA YaCTHI] OT UAMETPa CHT.

Hanee cemsira cadiopa MOCTYMamT B HAKO-
NHUTEBbHBIN OYHKEp U 1M0/1a MOaeTCs B ITHEKOBBI
Mmacmomnpecc [6, 7]. Ha cremenp oTKuMa ceMsH
caiopa OrpOMHOE BIIMSIHAE OKa3bIBACT BIAKHOCTb
HCXOJTHOTO TIPOJIYKTa, KPOME TOTO TOBBICUTH BBIXOJ
Macja MOKHO noOaBieHueM ny3ru [8, 9]. Ananu-
3upys rpaduyecKkue 3aBUCUMOCTH (PHUCYHOK 2),
ObLJT yCTAHOBJICH THANAa30H ONMTUMABbHO BIaXKHO-
ctu cemsH cadiiopa 8,5-10%, obecrneunBarommii
HAUMEHBIIYI0 OCTATOYHYI0 MACIMYHOCTH W, Clie-
IOBaTeNbHO, HambOombImuii BeIXOX Macia [10].
Takke 3HAYMTEIBHO CHH3UTH OCTATOYHYIO Mac-
JMYHOCTh TI03BOJSIET J00aBICHHE B CEMCHa
caduiopa TpPEIBAPUTEIBHO OOPYIIEHHOW JIy3TH,
YTO TMO3BOJIACT MOJYYUTHh JKMBIX C OCTATOYHOU
MaclIMIHOCTEIO B 12% mpu QoprpeccoBanum u 10
6% npu okoHYaTenbHOM OTKHME [11].

OmxuMaeMoe Macjo, cojaepikaiiee B cebe
TBEP/IbIe YACTHUIIBI TPECCYEMOT0 MaTepHaa, KOTo-
pble BBIHOCSATCS MOTOKOM Yepe3 3eepHbIC IIEITH,
MOCTYIAeT B TOIOH CTAaHWHBI M HANpPaBJISACTCS
Ha 04KMCTKY. JKMBIX MOCTymaer Ha ynakoBky [12].
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Pucynokx 2. 3aBHCHMOCTB OCTaTOYHOH MaCIHYHOCTH
JKMBIXa OT JIY3)KHCTOCTH MCXOJHOTO MPOIYKTA

Figure 2. The dependence of residual oil content jmy ha
from husk original product
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