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THE PECULARITIES OF DEHULLING SUNFLOWER HYBRIDS’ SEEDS IN THE
FROZEN STATE

S. TESLENKO", K. VRIUKALO?, L. PEREVALOV*
Y NTU «KhPI», Kharkov, UKRAINE

ABSTRACT The processing of sunflower is actively building momentum. The aim of research became the comparison
of the phisico-mechanical characteristics of the sunflower hybrids and defining their dehulling ability under different
technological conditions within the framework of the dehulling technology with the use of cooling. Four sunflower
hybrids were researched by us. For them were conducted the analyses defining geometrical sages. the hardness oh hull,
were defined the coefficients of dehulling and preservation of kernel and the degree of dehulling ability. The
comparison and the analysis of the findings let us draw conclusions about the reduction of the impact of phisico-
mechanical characteristics of the hybrids sunflower seeds during its dehulling in terms of the improved technology with
the use of cooling, and also practicability of using this technology for obtaining kernel without hull. A comparison was
made in the classic indicators falling in technology and in terms of improved technology using artificial cooling
exponent dehulling grew on average by 20% compared to falling in on the classical technology. It was found that the
main factor affecting the quality and quantity of falling in, in terms of improved technology performs temperature: at
lower growth observed in the degree of falling in comparison with indicators of classic technology is not dependent on
other properties and characteristics of the seed process. In this case, the variation of moisture content of seeds and the
number of revolutions of the rotor produces predictable performance and safety coefficients falling.
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B mHacrosimee Bpemst MaciionoObIBaIOLINN MOJICOJTH CUHHUKA. HanHbIit MOKa3aTelb
KOMIIJIEKC YKpauHbl OOHOBJISIET M YBEIMYHBAET CBUJIETENBCTBYET 0 BOCTPEOOBAaHHOCTH

CBOM MpPOM3BOACTBEHHBIM MOTeHIMan. Tak, IO
manaeiM - Ha  01.06.2014 1.  cymmapHble
MPOU3BOACTBEHHBIC MOUIHOCTH IO Pa3Iu4HbIM
MAaCIUYHBIM KYJIBTYpaM JOCTUTaeT &,7 MIH TOHH.

MNOACOJIHECYHUKA H, COOTBCTCTBCHHO, IPOAYKTOB
€ro Hepepa60TKI/I — Macjia, XMbIXa W MIPpOTa B
praI/IHe 1 Ha MUPOBOM PBIHKC.
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B cBA3M C 3THM, TPOBOISATCS AKTUBHBIC
pa3paboOTK B 00JaCTH CEJICKIMH €ro HOBBIX
COPTOB W  THOpUAOB Ui  TOBBILICHUS
YPO)KaHHOCTH, MACIMYHOCTH, YCTOWYHMBOCTH K
OoMNe3HsIM | 3acyXxe.

[Tpu 5TOM B HOBBIX CEJIEKIMOHHBIX COPTaxX U
ruOpugax YacTHYHO  W3MEHSIOTCS  (U3UKO-

MCXaHUYCCKHC, (I)I/I3I/IKO-XI/IMI/IHCCKI/IC n
TCXHOJOINYCCKHE CBOfICTBa, KOTOpPbIC HMCECIOT
HEMNOCPEACTBCHHOC BJIMSTHUC Ha ycCi10BUA

nepepaboTKH TMOACOMHEYHUKA, KaK MAaCIHYHOIO
CBIPBSI, B TOM YHUCJIC Ha €r0 OOpYIIUBaHUE.
N3menenus BBIIIETIEPEUNCIICHHBIX
CBOWCTB TOJICOJITHEYHUKA MOXET MPHUBECTH K
CHMXKEHUIO  A((PEKTUBHOCTU  W3BJICUCHUS
Maciia, 4TO MPOTHBOPEUHUT 3aja4aM, KOTOPbIE

CEeTrOJIHs CTaBUT nepen co0oif
Macja0J00bIBaoNIas  MPOMBIIUIEHHOCTh, A
UMEHHO — VYBEIMYEHHE BBIXOJA Macia,

CHMXXCHHUC OTXOJOB H TIIOTEPb, a TaK XKE
ce0ecTOMMOCTH MPOAYKIUH.

ean padoThl

enpio Hamel paboOTHI CTaIo CpaBHEHHUE
(hU3UKO-MEXaHUIECKUX CBOKCTB TUOPHUIIOB
MTOJICOTTHEYHNKA u OTIpeNieNneHus 170
O0pyIIMBaEMOCTH TIPH  Pa3IUYHBIX TEXHOJIO—
THYECKUX YCIOBHSX B paMKaxX yCOBEPIIEHCTBO—
BaHHOM TEXHOJIOTUH OOpPYIIMBAHUS IIOICOTHE—
YHUKA C HWCHOJB30BAHHEM HCKYCCTBEHHOTO
OXJTXKICHUS.

H310:keHr e OCHOBHOIO marepuajia

Hns  aHam3a  (U3BHMKO-MEXaHUYECKHX
CBOMCTB M HUX CpaBHEHUS B JIaOOPaTOPHBIX
YCIOBUSIX OBUIM BBIOpAaHBI HYeTHIpE THUOpUAA
MIOJCOJIHEYHHUKA!

— NK Delfi (IlIsetiniapus);

— NK Brio (IlIsefitiapus);

— Sryap F1 (®panmus);

— Yxpaunckuit F1 (YkpanHa).

XapaKTEepUCTUKHY, YKa3aHHbIE B IACIIOpTax
WCCIIeyeMBIX THOPWIOB, TPUBEACHH B TaOIU—
ne 1.

Js geTanpHOro paccCMOTpEHUs! HaMH ObUTH
BbIOpaHbI Takue QU3NKO-XUMHUYECKHE CBONCTBA
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Tabmuua 1 — XapaKTepUCTUKN HCCIIEAYEMBIX
ruOpHUIOB TOACOTHEYHHUKA

= XapakTepucTuka
Sammgr:s::f 5 Eg’m’ég
MO 3 |EZc =L PGS E|ES.o|EH
SS9 |pEEX A8 E|E LSR5
TEFX IBES59 55FS 5|85 8%

E m°E [ 2ef =% =58
NK 20- | 65- | 500- | 37,
Delfi | 198115 | 55 | 75 | 5090 | 8
NK 22- | 68 | 480- | 38,
Brio 112-116 | oy | 70 | 513 | 4
Sryap _ 21- | 62- | 500- | 41,
F1 95-102 | oy | 65 | 520 | 2
Ykpaun

! 20- | 50- | 496- | 38,
o 105108 | 53 | 60 | 518 | 0

KaKk ra0apuTHBIE pa3Mepbl CEMSHKH, TOJIINHA
00O0JIOYKH, TOJNIIMHA BO3AYIIHOH IPOCIOHKH
MEXTy O0OOJIOYKOW | SAPOM, & TaK K€ MPOYHOCTb
000JIOYKH.

IIpu MIPOBENEHUH AHATUTHIECKUX
WCCIIEZIOBAaHUN OCHOBHBIE (PU3NKO-MEXaHUIECKHE
CBOWCTBAa ONpENENSIINCh B COOTBETCTBHH C
PYKOBOJACTBOM TI0O METOJAaM WCCIENOBAHHUS W
TEXHOJIIOTUYECKOMY  KOHTPOJIIO W ydera
MPOM3BOJCTBA W  y4eTy TPOHW3BOJACTBA B
MAacJI0KHPOBOH TIpoMBITILIeHHOCTH [1, 2, 3].

Pe3ynbrathl onpeneneHns TeOMEeTPUIECKIX
pa3MepoB CeMsH ITOICOTHEYHNKA MTPECTABIICHBI B
BHUJIC BApPUAIIMOHHBIX KPUBBIX HA PHCYHKAxX 1-3.
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Kommuectso, %

Ln

IIIHpHHA CceMeHH, MM

= NK Delfi —i— NK Brio

AryapF1 =@ Vipaunckai F1

Puc. 1 — Bapuayuonnvie kpusvie pazmepos cemsn
NOOCOHEUHUKA NO WUpUHe
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Puc.2 — Bapuayuonnule kpugvle pazmepos cemsam
NOOCOIHEYHUKA NO ONuHe
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Puc.3 — Bapuayuonnvle kpusgvle pasmepos cemsu
NOOCONHEUHUKA HO MOTWUHE

UccnenoBanne o0pas3moB JaHHBIX THOPUIOB
MIOKa3aJlo, YTO T'EOMETPUYECKHE pa3Mephl CEMSH
MOJCOJIHEYHUKA HE HMEIT  CYIIECTBEHHBIX
pasuuuil mo JUIMHE W IIMpUHE. A BOT IO
tonmmHae cemeHa rubpunoB NK Delfi, NK Brio,
Sryap FlumeroT paBHOE pacnpeneineHue 4acTOThI
MOSIBJICHUS CeMsIH OJHOTO pasmepa.
Pacnpenenenne Takoro poga OnarompusTHO
BIIMSIET HA OYMCTKY CEMEHHOM Macchl OT COPHOU U
MaclIM4HOW MpHUMEcH THepell MOCTYIUICHHEM
MOJCOJIHEYHUKA Ha TPOU3BOACTBO.

OmHMM W3  HaNpaBlICHWM  CENeKIUU
ruOpUIOB  TOACONHEYHHMKA TIOCIEOHHE TOJBI
SIBJIAETCS] YBENIMYEHNE ero MaciauuHoctu. U ecnu
paHee pelleHHe A3TOM 3aJaud IbITAIUCh HAWTH
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MyTeM YMCHLIICHHUA JTIY3’)KHUCTOCTU CEMCHHU, TO C
HEAAaBHECIO BPEMCHU Oomblee MMpCATNIOYTCHUC

OTJHAIOT  HEMOCPEACTBEHHOMY  YBEIHYCHHUIO
MaCJIMYHOCTH sIZIpa.

Taxum o0pazom, JY3)KUCTOCTh
COBPEMEHHBIX TUOPHUIOB MOJICOTHEYHMKA
ycTaHoBmJIach Ha ypoBHE 20-25%, 4TO TOBOPUT O
€C CHIDKCHUM 110 CpPaBHEHHIO C JTAaHHOH

XapaKTEPUCTUKOH paHee HCIOJIb30BaHHBIX B
MPOU3BOJICTBE CEMSH, KOTOpasi COXpaHsIach Ha
ypoBHe 25-30%.

Kpome onpenmenenusi reoMeTpUYECKUX
pa3MepoB, ObUIHM MPOBEICHBI MCCICIOBAHUS JUIsI
ONpeneNeHus] TOMIIMHBI BO3IYIIHOW MpOCIoikKa,
OTAENSoNe MOpP(HOIOTHYECKHE YacTH CEMEHH
MOJICOJTHEYHUKA, a WMEHHO JIy3ry U SpO.
[TonyueHHble  pe3yNbTaThl  MPEIACTABJICHBI B
tabmure 2. Mcxons w3 TOMYYCHHBIX JAHHBIX,
MOXXHO CZeJlaTh BBIBOJ, YTO Yy THOPHUIOB
Vkpaunckuit F1, NK Brio Bo3mymiHas npocioiika
KpaiiHe ToHKa, a y TuopuaoB Sryap F1, NK Delfi
1 BOBCE OTCYTCTBYET.

YMeHbIIeHHEe, W TeM OoJiee OTCYTCTBHE,
BO3AYIIHOH MPOCIOWKKM 3HAYUTEIBHO YXYIIIAeT
CIOCOOHOCTh CeMAH K OOpymHBaHHIO. JTO
MPUBOAUT K YBETUYCHHUIO KOIWYECTBA JIy3TH,
TPYIHO OTACIMMOM OT siipa MpH OOPYIINBAHHH.
OT1o Bieder 3a coOOW BBIHOC JIy3TH B SApO, a
3HAYUT U B MPOJYKTHI €r0 MepepaboTKH — KMBIX U

IPOT; A28 721111 (5512 (S nux KadecTBEHHBIX
MoKazaresei.
Kpome YMEHBIIICHUS BO3YIIHON

OPOCIOMKM Ha  CHOCOOHOCTh  KAa4eCTBEHHO
o0pymmBaThcs BIUSAIOT W Apyrue Qaxtopsl. K
HUM  OTHOCHTICS, B  IIEpBYI0  OdYepens,
MEXaHHYECKast IPOUYHOCTh CEMEHHU.

Mexanuueckass IPOYHOCTb CEMSIH, B CBOIO
odyepenp, 3aBUCUT OT IBYX (AaKTOPOB — 3TO
OCOOCHHOCTM  aHAaTOMHYECKOTO CTPOGHHS M|
YCTOMYMBOCTh  MOP(QOJOTHYECKHX HYacTed K
MEXaHHUYECKOMY BO3JIEHCTBUIO.

Hnst OIpEaeNECHUS MEXaHUYECKOU
OPOYHOCTH CEMSH HCCIENyeMBIX TIHOpUAOB
MOJICOTHEYHUKAa OBUT  WCHONB30BaH  MPHOOP
IIMC-1. Pe3ynprarel TPOBENEHHBIX OITBITOB
NpUBEAEHBI B TabuIe 2.

W3 tabmumpl 2 BHIHO, YTO HAMOOIBIIYIO
POYHOCTH UMEIOT CEMEHa 3apyO0eKHON CeNeKINH
SAryap F1, NK Delfi, NK Brio. [Ipodnocts cemsia
oTedecTBeHHOro rudpuna Ykpaunckui F1 na 25 —
30% Hwmxke, yem Yy 3apyOexubix. C omgHOH
CTOPOHBI 3TO OJAroNpHATHO BIHUSET Ha IMPOLECC
oOpylIMBaHMs, C JAPYTOM CTOPOHBI YXYyAIIAeTCs
COXPaHHOCTh CEMSIH TMpH  TPAHCIIOPTHPOBKE,
3arpysKe Ha XpaHeHHe, XpaHeHHE U T.JI.
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Tabmuma 2 — MexaHudeckass MPOYHOCTh
UCCIIENyeMbIX THOPHIOB TIOACOMHEYHHKA MpU
Biaxxuoctu 6,0%, kr

Ha3Ba | Ycpennen | Tommu— Harmpasnenue neiictBust
HHUE Hast Ha 000— CHUJIBI
rulpu | ToNMImMHA JIOYKH,

a BO3YII— MM
oI CO HOHU o o o
JIHCY— HpOC.HOfI— JUINHE m1pu TOJIIIH
HHUKa KU, MM HE HC
NK 3

.| 3£0,8:10™ [0,43+0,013| 5,1 9,29 12,4
Delfi

NK 3

. 6+0,5-10™ [0,42+0,015| 4,8 8,42 10,3
Brio
Hgap 2+0,4-10° |0,46+0,012| 52 | 109 | 136
Ykpa

unckn | 7+0,5:10° |0,38+0,011| 3,6 39 5.2
it F1

[Ipo4HOCTH CeMSH TOACOTHEYHUKA 3aBUCHT
OoT psnma (aKkTopoB, KOTOpBIE OIMPENEISIOT WX
Mopdororndeckoe CcTpoeHHEe (MECTO IPOH3—
pacTaHus, PacMoIOXKEHNE B KOP3UHKE U T.J1.).

Ucxons u3 MIPOBEIEHHBIX BEIIIIE
HCCIIeIOBaHMI, TEOMETPUUYECKUI pa3Mep CeMSH U
TONMIMHA OOOJOYKM HE OKAa3bIBAIOT 3aMETHOTO
BIUSHUS HA TMPOYHOCTh. IJTO TOATBEPKIAAETCS
JOaHHBIMU [4—6].

O6cyxaeHue pe3yJibTATOB

CremyromyM MIaroM HUCCIENOBaHUN OBLIO
OmperneNeHne KOMNYECTBEHHBIX M Ka4eCTBEHHBIX
moKasaTeneil mporecca OOpYIIMBAaHUS —CEMSH
JTaHHBIX THOPUIOB MOJCOTHEYHHKA.

Cramus oOpymmBaHUS SBJsieTCsT 0a30BOM
nepes n3BjedeHremM mMacia[7-11].

OT TOro HAacKOJBKO TMOJHBIM Oyjaer
MPOBEZIeHO o0pyIHMBaHue, OyaeT 3aBUCETh BHIOOP
UCIIOIb30BAHMUS MTOTYYEHHOT'O sipa:

- Ui Tocienymoomeil mepepaboTku ¢
BBIJICTICHHEM Macila W MOITyYeHHEM KOPMOBBIX
XKMBIXa U IIPOTa;
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- s TOCNeAylomed mepepaboTKu ¢
BBIJICTICHHEM Maciia W MOJIy4YeHHEM MHUIIEBBIX
JKMBIXa U IIPOTa;

- Ui KOHAWTEPCKOro MpPOM3BOACTBA B
Ka4yecTBe 3aMEHUTENSI OpeXOB (QyHIyKa, MUHJIAIS,
KEIbI0 W Jp. 0Opd TPOU3BOJACTBE TCUCHBS,
KoH(eT, Kapameny;

- ISl TIPOM3BOJICTBA XajBbl, KO3MHAKOB,
JI00aBOK K XJI€000YJIOUHBIM HU3JICIUAM | T.]I..

Hdns  ompeneneHust BiAUSAHUS — (QUBHKO-
MEXaHHYECKUX CBOMCTB CEMSH MOACOTHEYHHUKA Ha
ux oOpymuBaHue HaMu Obulo  BbIOpaHa
YCOBEPIICHCTBOBAHHAS ~ TEXHOJOTHSI  OOpyIIN—
BaHUs CEMSIH IOJICOJTHEYHHKA C MCIIOIb30BaAHUEM
OXJIaXKJIeHus1, pa3paborannas Ha kadenpe TXK u
16 [12-15].

CoryacHO  HCHOJB3YEeMOM  TEXHOJIOTHH,
ceMeHa  THOpPHJOB  TOJICOJIHEYHUKA  OBUTH
NPEIBAPUTENHHO KOHIMITHOHHPOBAHBI o
pasMepaM W BIQXHOCTH, OXJQXJCHBI  JIO
OTPULIATEIBHBIX TEMIIEPAaTyp W OOpYIIEHBI IMPH
TeMIIEpAType, J0 KOTOpOW oxnaxiaanuch. s
CpaBHEeHHs ObUTH OOpYIIEHBI ceMeHa THOPHUIOB

MOJICOTHEYHUKA 0e3 OXJTKICHUS o
KJIACCUYECKOM TEXHOJIOTUH [16, 17].
OO6pymmBaHue TIPOBOTUITH OTHOKPATHEIM,
HaAIpaBJICHHBIM BIIOJb UIMHHOM OCH CEMEHHU
yaapom, Ha JIeiCTBYIOIIEH MOJIeNN

IEHTPOOSKHON cemeHopymku — 2UxHo [18].

Jns  mpoBedeHWs WCClIenOBaHWI  ObLIa
BbIOpaHa cpemHsst Qpakius CeMsiH, pa3MepoM
3,2-34MM 10 TONIMHE C€  HavaJbHBIMH
XapaKTePUCTUKAMH:

- BJIAXXHOCTH ceMsiH 6,0 %,

- BII&XKHOCTH siapa 3,7-3,9 %;

- BIOKHOCTH Jy3ru 9,6-9,8 %;
- Ty3xucTocTh ceMsiH 26—30 %.

TexHOMOTHYECKUMH TMapaMeTpaMH yCOBEp-
IIICHCTBOBAHHON  TEXHOJOTHH  OOpPYIIMBAaHHUS,
KOTOpbIE HW3MEHSINCh B XO0/A€ paboThl, OBLTH
000pOTHI  pOTOpPa CEMEHOPYIIKH, BIAKHOCTH
CeMsSH Tiepen oOOpyIIMBaHUEM, TeMIlepaTypa
CEMSH TP OOpYIIMBAHUH.

B Tabmumax 3 w 4 mpeacraBieHbB
pe3ynabTaThl  OOpyIIMBaHWA THOpHIA  CeMSH
noacoimdHeunnka NK Delfi B 3aBuUCcHMOCTH OT
TEMIIEpaTyphl TPEABAPUTENHFHOTO OXJIAXKACHUS C
Y4eTOM Pa3IMYHON BIKHOCTH CEMSH.
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Tabnuua 3 — BrnusiHue TemiiepaTypbl IPEABAPUTEILHOTO OXJIAXACHHS CeMsIH MOJICOMHEYHNKA pa3Hoi

BJIQXXHOCTHM  HAa  COCTaB  pYIIAHKH,  [OJYYCHHOW  TMpPU  KOJIMYECTBE  OOOpPOTOB  poOTOpa
cemenopymku — 20,00 + 26,670'l
< ; _ Eﬂ CocTaB pymasku, %
) 8 H = Q = ®
SEEEEEEEE = R K =8 | =T858 o S > E
10 28,53 10,45 22,1 16,65 3,22 15,26 3,79
-10 40,92 7,59 15,07 15,06 1,66 16,62 3,08
-30 42,08 8,35 11,95 16,66 1,23 17,31 2,42
20,00 -50 37,8 5,99 17,97 17,88 2,37 16,01 1,98
-70 43,97 9,57 9,93 6,32 5,84 20,75 3,62
-196 15,19 34,61 0 0 20,7 21,9 7,6
10 34,2 13,14 7,536 13,524 4,59 18,71 8,3
-10 40,76 11,61 6,52 14,33 2,86 18,5 5,42
-30 43,79 12,39 4,91 13,31 2,05 19,1 4,45
° 23,33 -50 41,07 15,86 4,63 11,53 3,48 20,16 3,27
-70 36,73 14,39 2,17 14,98 6,12 21,43 4,18
-196 11,05 35,3 0 0,94 21,89 22,36 8,46
10 26,87 19,61 2,98 9,54 7,06 20,08 13,86
-10 42,09 11,79 1,33 13,73 3,96 19,14 7,96
-30 48,64 13,45 1,4 7,75 3,06 20,04 5,66
20,67 -50 43,95 16,22 1,25 6,15 5,24 21,36 5,83
-70 37,33 19,1 1,21 5,84 6,15 22,83 7,54
-196 8,98 32,82 0 0,49 23,71 24,82 9,18
1 10 24,17 20,6 6,31 17,24 6,72 20,84 4,12
-10 29,14 16,99 6,07 15,48 5,81 21,54 4,97
-30 34,59 13,39 5,36 12,28 6,08 22,67 5,63
20,00 -50 28,25 21,39 4,56 10,07 6,37 23,08 6,28
-70 25,68 26,26 3,89 7,34 6,9 23,41 6,52
-196 8,01 36,67 0 0,85 21,98 23,17 9,32
10 19,81 26,53 5,81 10,65 6,92 21,04 9,24
-10 36,87 13,06 4,96 11,1 6,54 22,17 53
-30 35,44 16,4 4,28 7,96 7,13 22,85 5,94
23,33 -50 27,82 24,55 3,85 5,53 7,35 23,34 7,56
-70 29,13 24,05 3,12 3,86 7,84 23,83 8,17
-196 4,82 34,02 0 1,41 22,45 25,36 11,94
10 18,66 31,57 4,92 8,53 6,94 21,95 7,43
-10 21,83 32,77 3,99 6,45 7,06 22,54 5,36
-30 33,85 19,74 3,44 6,07 7,41 23,37 6,12
26,67 -50 25,19 25,41 2,97 531 8,37 24,01 8,74
-70 20,21 27,86 2,56 49 9,17 24,38 10,92
-196 3,12 31,14 0 0 24,52 26,44 14,78
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Tabnuua 4 — BausiHue TeMiiepaTypbl MpeaBapUTENbHON 00paOOTKH CeMsiH MOACONHEYHHKA pa3HON

BJIA>KHOCTH Ha 3¢ (HEeKTUBHOCTH 0o0pyIIMBaHUS npu KOJINYECTBE 000pOTOB poropa
cemenopymku — 20,00 +~ 26,670'l
KommgectBo o6oporos Temneparypa Koadpdrmmen Kosduument Crenenb 00-
BiaxxHocTts, % 4|  ceMmsH mepen COXPaHHOCTH
POTOpa CEMEHOPYIIKH, C obpymmBanmem, °C 00pyIIMBaHUS apa pymuBanus, %
10 0,64 0,91 61,25
-10 0,72 0,99 69,87
-30 0,74 0,99 71,39
20,00
-50 0,67 0,98 64,15
-70 0,84 0,91 83,75
-196 0,98 0,71 100
10 0,80 0,86 78,94
-10 0,81 0,95 79,15
-30 0,83 0,98 81,78
6 23,33
-50 0,85 0,97 83,84
-70 0,85 0,88 82,85
-196 0,98 0,67 99,06
10 0,87 0,76 87,48
-10 0,86 0,91 84,94
-30 0,91 0,98 90,85
26,67
-50 0,93 0,93 92,6
-70 0,93 0,87 92,95
-196 0,98 0,60 99,51
10 0,79 0,84 76,45
-10 0,80 0,84 78,45
-30 0,84 0,83 82,36
20,00
-50 0,86 0,83 85,37
-70 0,89 0,84 88,77
-196 0,97 0,64 99,15
10 0,84 0,79 83,54
-10 0,85 0,85 83,94
-30 0,88 0,84 87,76
1 23,33
-50 0,90 0,83 90,62
-70 0,92 0,82 93,02
-196 0,96 0,56 98,59
10 0,87 0,83 86,55
-10 0,90 0,87 89,56
-30 0,90 0,85 90,49
26,67
-50 0,91 0,79 91,72
-70 0,91 0,74 92,54
-196 0,97 0,49 100
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W3 Tabmui 3 w1 4 BUIHO, YTO UCIONIB30BAHUC
OXJIXKCHUS ceMsiH TuOpuna noacomneunnka NK
Delfi mepen oOpyimBaHueM MO3BOSIET MOTYIUTh
BBICOKHE CTeNeHH oOpymuBaHus — 10 98 % u
Ooliee B CpaBHEHWH C OOpyIIMBaHHEM IO
KJIACCHYECKOM TEXHOJIOTHU 0€3  OXJIaXJICHUS
(mmroc 10 °C), mpu 3TOM TMOJYYUTh BBICOKHE
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MOKa3aTeNy MO COXPAHHOCTH Spa, YTO Ba)KHO
IPY TIPOU3BOICTBE KOHIUTEPCKUX M3IEIUH.

B tabnuuax 5 u 6 npeacTaBiieHbl pe3yabTaThl
oOpymmBaHusg THUOpHIA CEMsIH TOACONHEYHHKA
NK Brio B 3aBHUCHMOCTH OT TeMIEpaTypbl
NPEABAPUTEILHOTO  OXJAXKACHUS C  y4ETOM
Pa3IUYHON BIAKHOCTH CEMSIH.

Tabnuia 5 — BrnusHue TemmepaTypbl MpeABapUTEIbHOM 00paOOTKM CEeMsH IMOACOIHEYHHKA pa3HOU

BIQXXHOCTH  HA  COCTaB  pYIIAHKW, TONYYCHHOW  MpH  KOIUYECTBE  OOOpPOTOB  pOTOpa
cemenopymku — 20,00 = 26,67¢™
. . Cocras pymaaku, %
= 9 A = 8 o =
= |28 |23z | £ | Tg | Z | gy | © S E°F
R B T8 | £EF >
10 27,66 9,64 21,83 16,96 4,32 15,41 4,18
-10 34,64 7,13 17,41 17,05 3,98 16,04 3,75
20.00 -30 41,83 3,12 14,84 16,12 3,72 16,96 3,41
' -50 38,74 9,43 12,07 12,53 5,14 17,91 4,18
-70 38,11 10,61 9,28 9,49 7,47 19,08 5,96
-196 12,46 31,81 4,06 6,11 17,48 19,74 8,34
10 29,92 11,95 12,47 15,18 5,21 17,34 7,93
-10 36,83 10,24 8,15 16,37 4,93 18,47 5,01
6 2333 -30 42,94 11,38 4,71 12,05 4,75 19,81 4,36
' -50 40,14 17,92 3,05 5,99 5,93 21,06 5,91
-70 39,59 19,11 1,54 3,43 7,64 22,1 6,59
-196 7,93 35,92 1,44 3,94 18,92 22,4 9,45
10 19,90 20,58 7,96 10,77 8,95 20,43 11,41
-10 32,11 13,41 7,02 9,85 7,56 20,84 9,21
26.67 -30 35,14 14,47 5,38 9,04 7,47 21,06 7,44
' -50 33,16 17,14 4,21 7,92 8,07, 21,67 7,83
-70 30,0 21,52 3,06 5,31 9,19 22,79 8,12
-196 8,32 35,58 1,27 2,19 19,42 23,59 9,63
10 20,75 25,10 8,48 13,95 7,41 18,03 6,28
-10 30,26 22,75 7,27 8,53 5,11 19,24 6,84
2000 -30 41,02 21,19 4,09 3,27 3,27 19,68 7,48
' -50 29,84 30,39 3,85 3,06 4,83 20,34 7,69
-70 24,26 33,50 3,12 2,98 7,18 20,95 8,01
-196 4,91 40,27 2,27 2,43 18,24 21,45 10,43
10 17,09 31,41 5,34 9,43 7,93 20,95 7,85
-10 35,13 17,44 4,48 6,86 7,41 21,57 7,11
1 2333 -30 33,95 21,95 4,01 4,12 6,58 22,04 7,35
' -50 24,89 28,56 3,53 4,01 7,96 23,11 7,94
-70 25,17 28,19 2,16 3,85 8,55 23,86 8,22
-196 3,54 39,99 1,09 1,34 19,05 24,05 10,94
10 14,29 34,18 4,18 6,93 8,51 24,08 7,83
-10 19,38 37,36 1,91 3,22 6,28 24,93 6,92
26.67 -30 35,54 27,60 0,08 1,47 4,42 254 5,49
' -50 23,63 33,55 0,06 1,32 7,83 25,44 8,17
-70 17,46 35,03 0,04 0,96 10,42 25,68 10,41
-196 4,25 45,54 0 0,6 13,61 2411 11,89
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Tabnuua 6 — BiusiHue TemiiepaTypbl MpeaBapuUTENbHONM 00paOOTKU CEeMsIH MOACOMHEUHUKA pa3HOH

BJIQYKHOCTHU Ha 3¢ (HEeKTUBHOCTH 0o0pyIIMBaHUS npu KOJINYECTBE 000poTOB poropa
cemenopymku — 20,00 +~ 26,670'l
KomuuectBo Temnepatypa :
Braxnocts, % | o0opoToB poropa CEeMsIH mepe 0K603(b(11):::f{i:; COEOZS}?OP:f:IG:T a CTZ?;;T(V
CEMEHOPYIIKH, C - [00pymBanueM, ‘C pyHt p Apal Pyt 0
10 0,64 0,86 61,21
-10 0,69 0,90 65,54
-30 0,72 0,92 69,04
20,00
-50 0,78 0,90 75,4
-70 0,83 0,84 81,23
-196 0,91 0,69 89,83
10 0,75 0,82 72,35
-10 0,78 0,88 75,48
-30 0,85 0,92 83,24
6 23,33
-50 0,92 0,90 90,96
-70 0,96 0,87 95,03
-196 0,95 0,65 94,62
10 0,83 0,70 81,27
-10 0,85 0,77 83,13
-30 0,87 0,82 85,58
26,67
-50 0,89 0,81 87,87
-70 0,92 0,79 91,63
-196 0,97 0,64 96,54
10 0,80 0,83 71,57
-10 0,86 0,89 84,2
-30 0,93 0,95 92,64
20,00
-50 0,94 0,91 93,09
-70 0,94 0,87 93,9
-196 0,96 0,67 95,3
10 0,87 0,80 85,23
-10 0,90 0,84 88,66
-30 0,93 0,86 91,87
1 23,33
-50 0,93 0,81 92,46
-70 0,95 0,80 93,99
-196 0,98 0,63 97,57
10 0,90 0,77 88,89
-10 0,95 0,84 94,87
-30 0,99 0,90 98,45
26,67
-50 0,99 0,82 98,62
-70 0,99 0,75 99
-196 0,99 0,71 99,4
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W3 tabmun 5 1 6 BUAHO, YTO UCIOJIIB30BAHHE
HUCKYCCTBEHHOT'O OXJIaXAEHHS CeMsSH Tubpuaa
nozaconneunnka NK Brio nepex oOpymmBannem
MO3BOJIIET ~ TMONYYUTHb  BBICOKHE  CTENEHU
oopymmBanus — 89% wu Ooniee B CpaBHEHUU C
OoOpylMBaHUEM TI0 KJIACCHYECKOH TEXHOJIOTHH
06e3 oxnaxkaenus (wmoc 10°C), mpu >ToMm
MOJYYUTh BBICOKHE TOKA3aTeNd MO COXPaHHOCTH
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sapa, 4YTO  BaXHO
KOHIUTEPCKUX U3JICTHI.

B tabnunax 7 u 8 mpencTaBieHbl pe3yJIbTaTh
oOpylIMBaHMsI THOpPHIA CEMSH TOICOTHCYHHUKA
Aryap F1 B 3aBUCHMMOCTH OT TEMIIEPATyPHI
MPEIBApPUTEIBHOIO  OXJAXKIEHHS C  y4eToM
Pa3IMYHON BIaKHOCTH CEMSIH.

IpH  TPOU3BOJCTBE

Tabnuia 7 — BinusHue TemmepaTypbl MPEABapUTEIbHOM 00pabOTKM CEeMsH IMOACOIIHCYHHKA pa3HOU

BJIQXXHOCTM  HAa  COCTaB  pYIIaHKHM, TIOJNYYCHHOM  TpU  KOJIHMYECTBE  OOOPOTOB  poOTOpa
cemenopymkn — 20,00 = 26,67¢™
o = CocraB pymaHkd, %
X = S 3 < -
: |fszz |gzE¥ 2 | 22| B | g3 | E s | £
% = £ 5 EZxH o g ) 8 o ) > B 3
= S35 |23z = | Tg | 2 g2 | © A
aa) % § 3 SN % ﬁ =
10 19,07 6,64 30,32 29,65 1,28 10,22 2,88
-10 33,9 4,92 18,6 23,78 1,56 14,58 2,66
20.00 -30 33,6 5,35 15,19 27,56 1,36 14,15 2,79
’ -50 43,28 9,55 9,09 16,66 1,67, 17,19 4,56
-70 46,9 12,76 5,06 8,17 3,34 19,59 4,18
-196 17,36 35,5 1,52 0,25 15,86 22,29 7,22
10 19,37 7,57 29,61 26,12 2,4 11,74 3,19
-10 31,62 7,69 17,33 22,48 2,61 15,31 2,96
6 2333 -30 33,41 7,77 16,85 20,94 2,74 15,46 2,83
' -50 41,11 12,6 4,86 15,41 3,03 18,24 4,75
-70 44,34 15,44 4,45 6,95 3,92 20,61 4,29
-196 13,47 36,52 1,43 0,76 16,21 23,18 8,43
10 16,27 11,87 27,11 25,78 3,17 12,56 3,24
-10 30,68 10,05 12,02 24,32 3,42 15,84 3,67
26.67 -30 33,02 9,52 11,86 21,4 3,87 16,52 3,81
' -50 40,41 14,73 8,51 7,56 4,08 19,81 4,9
-70 40,72 17,54 4,95 5,64 4,56 21,43 5,16
-196 12,7 36,7 1,12 0,18 16,74 23,44 9,12
10 13,98 13,2 7,21 36,05 5,19 20,11 4,26
-10 24,56 15,16 6,93 23,57 4,11 21,34 4,33
20.00 -30 28,22 12,26 6,15 22,3 4,48 21,96 4,63
’ -50 31,55 16,38 5,41 13,71 5,23 22,54 5,18
-70 27,11 26,03 3,17 8,6 6,47 22,71 5,91
-196 7,99 36,68 1,46 0,84 19,17 23,62 10,24
10 12,07 15,84 5,36 34,61 5,83 22,12 4,17
-10 26,62 13,81 5,21 22,11 4,71 22,83 4,71
1 9333 -30 27,73 13,52 4,93 20,64 5,21 22,95 5,02
’ -50 25,21 22,94 4,56 12,54 5,94 23,07 5,74
-70 28,73 28,59 3,06 2,77 6,81 23,11 6,93
-196 5,15 37,54 1,21 0,57 20,35 23,87 11,31
10 10,77 18,2 3,94 33,95 6,44 22,16 4,54
-10 17,3 23,94 3,26 23,3 4,57 22,56 5,07
26.67 -30 25,98 20,73 2,54 17,76 4,67 23,08 5,24
' -50 24,52 25,41 2,09 12,46 5,99 23,57 5,96
-70 23,54 35,28 1,84 1,27 7,01 23,93 7,13
-196 3,79 37,95 0,21 0,62 21,46 24,01 11,96
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Tabnuua 8 — BiusiHue TemiiepaTypbl MpeaBapuUTeNbHONM 00paOOTKU CEeMsIH MOACOMHEUHUKA pa3HOH

BJIAXKHOCTHU Ha 3¢ (HEeKTUBHOCTH 0o0pyIIMBaHUS npu KOJINYECTBE 000poTOB poropa
cemenopymku — 20,00 + 26,670'l
5 . KommuectBo oboporoB | Temmepatypa Kooddmmen Koappumment CrremeHs o6-
TIaXKHOCTB, % | pOTOpa CEMEHOPYIIKH, CEeMSIH Tiepes COXPaHHOCTH o
ot o6pymmBarmeM, °C o0pyIIHBaHHS apa pymmBaHus, %
10 0,46 0,85 40,03
-10 0,62 0,89 57,62
-30 0,62 0,90 57,25
20.00 -50 0,77 0,94 74,25
-70 0,88 0,91 86,77
-196 0,98 0,71 98,23
10 0,49 0,81 44,27
-10 0,64 0,87 60,19
-30 0,66 0,88 62,21
6 23,33 -50 0,83 0,89 79,73
-70 0,90 0,89 88,6
-196 0,98 0,68 97,81
10 0,52 0,79 47,11
-10 0,68 0,85 63,66
-30 0,71 0,84 66,74
26,67 -50 0,85 0,87 83,93
-70 0,90 0,86 89,41
-196 0,99 0,66 98,7
10 0,63 0,63 56,74
-10 0,74 0,76 69,5
-30 0,76 0,75 71,55
20.00 -50 0,83 0,79 80,88
-70 0,90 0,80 88,23
-196 0,98 0,61 97,7
10 0,67 0,62 60,03
-10 0,77 0,74 72,68
-30 0,78 0,73 74,43
! 23,33 -50 0,85 0,77 82,9
-70 0,95 0,81 94,17
-196 0,98 0,58 98,22
10 0,68 0,62 62,11
-10 0,78 0,74 73,44
-30 0,83 0,78 79,7
26,67 -50 0,88 0,77 85,45
-70 0,97 0,80 96,89
-196 0,99 0,56 99,17

W3 tabuni 7 1 8 BUAHO, YTO MCIIOIL30BAHUE
HCKYCCTBEHHOI'O OXJIAXIEHHS CeMsiH Tubpuzaa
nonconHedHuka Aryap F1 nmepen oOpymuBaHueM
MO3BOJIAET  MOJYYUTb  BBICOKHE  CTEHEHU
obpymmBanua — 97 % u Oosnee B CpaBHEHHMH C
OOpyLIMBAaHUEM M0 KIJIACCHYECKOH TEXHOJIOIHH
6e3 oxnaxaenus (rmoc 10 °C) — 40-63 %, mpu
3TOM [OJYYWUTh BBICOKME IIOKa3aTend IO

COXPaHHOCTH SIIpa, 9TO BXKHO IPU TTPOU3BOJICTBE
KOH/IUTEPCKUX U3IEIUH.

B rtabmumax 9 w10 mpencraBiieHBI
pe3ynabTaThl  OOpyIIMBaHWA THOpHIA  CeMSH
MOJICOJTHEYHNKa YKpawHckuid F1 B 3aBucHMoOCTH
OT TEMITepPaTyphl MPENBAPUTETHHOTO OXJIAXKICHUS
C YYETOM Pa3IMYHOU BIIAXKHOCTU CEMSH.
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Tabnuua 9 — BausiHue TeMiiepaTypbl MpeaBapUTENbHON 00paOOTKH CeMsiH MOACONHEUHHKA Pa3Hon

BJIQXXHOCTHM  HAa  COCTaB  pYIIAHKH,  [OJYYCHHOW  TMpPU  KOJIMYECTBE  OOOpPOTOB  poOTOpa
cemenopymku — 20,00 + 26,670'l
. oo 5 CocTaB pymasku, %
o\, o % ° 8 5 g o)
3 5o = 2z > & R 6 =3 IS O 5 g E
= 2 82 |Fog o= = s 2 p
€3 © =
10 14,12 11,21 44,05 18,08 1,16 9,59 1,79
-10 27,41 7,41 18,76 26,87 1,06 14,30 4,19
20.00 -30 36,48 5,60 14,03 22,38 0,97 16,96 3,59
-50 42,37 9,31 10,32 12,82 1,74 19,63 3,81
-70 45,75 7,53 5,10 15,12 1,79 20,26 4,44
-196 12,96 28,65 0,00 0,54 21,90 25,00 10,94
10 25,38 8,06 5,47 36,56 2,19 14,91 7,42
-10 27,82 5,80 6,01 34,94 2,03 16,71 6,69
-30 42,25 8,88 2,57 17,38 1,31 21,06 6,55
° 23,33 -50 43,28 14,44 3,16 9,34 2,83 21,35 5,61
-70 43,47 17,21 1,89 2,58 4,72 22,92 7,21
-196 8,01 28,39 0,31 0,00 25,41 23,63 14,26
10 18,43 16,08 8,43 26,46 3,66 16,43 10,52
-10 34,18 11,72 4,45 19,66 3,02 18,52 8,46
-30 39,98 13,53 2,03 15,66 2,40 20,08 6,38
20,67 -50 40,20 17,51 1,31 9,64 3,72 21,00 6,62
-70 36,48 18,58 0,95 4,15 8,23 21,37 10,25
-196 4,44 23,38 0,58 0,00 28,54 21,83 21,23
10 28,61 29,11 5,73 5,31 3,80 23,32 4,12
-10 36,64 24,16 4,63 4,13 2,66 24,29 3,51
-30 43,49 20,25 4,26 3,10 2,02 24,60 2,28
20,00 -50 40,93 22,13 3,44 2,23 3,78 24,65 2,82
-70 37,77 21,22 2,47 1,89 5,90 24,81 5,94
-196 9,31 31,92 0,42 0,00 22,85 24,32 11,17,
10 20,69 31,39 3,18 1,04 7,41 24,89 11,41
-10 46,37 16,67 1,14 2,68 2,48 23,79 6,88
-30 41,88 23,51 1,31 2,18 2,52 23,82 4,79
! 23,33 -50 30,91 32,09 0,63 0,87 6,25 24,55 4,70
-70 31,34 30,62 2,50 1,11 5,64 24,31 4,49
-196 0,00 33,00 0,22 0,00 29,25 25,28 12,25
10 16,42 32,44 2,07 0,22 9,29 24,58 14,98
-10 20,71 34,29 1,07 0,00 6,69 23,99 13,25
-30 39,22 25,87 0,59 0,53 4,06 24,42 5,32
26,67 -50 38,28 21,10 0,60 0,51 6,32 24,72 8,48
-70 36,92 16,77 0,45 0,38 8,42 24,92 12,15
-196 1,44 24,39 0,22 0,00 29,81 25,81 18,33
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Tabnuua 10 — Bausaue temiiepaTypbl IpeABapUTENbHON 00pabOTKH CeMSIH TOACOTHEYHHKA pa3HO

BJIAXKHOCTHU Ha 3¢ (HEeKTUBHOCTH 0o0pyIIMBaHUS npu KOJIMYECTBE 000pOTOB poropa
cemenopymku — 20,00 + 26,670'l
KommuectBo oboporoB | Temmepatypa Kooddmmen Koappumment CrreneHs o6-
BnaxkHocts, % | poTopa ceMEHOPYIIKH, CEeMSsIH Tepes 6D VIIHBAHIS COXPaHHOCTH Barms. %
¢t obpymmBanueM, “C Py sIpa pymt 70
10 0,41 0,89 37,87
-10 0,59 0,90 54,37
-30 0,68 0,93 63,59
20,00
-50 0,79 0,94 76,86
-70 0,83 0,94 79,78
-196 0,93 0,59 99,46
10 0,65 0,81 57,97
-10 0,66 0,80 59,05
-30 0,83 0,90 80,05
6 23,33
-50 0,89 0,93 87,50
-70 0,96 0,89 95,53
-196 0,99 0,51 99,70
10 0,70 0,74 65,11
-10 0,79 0,85 75,89
-30 0,85 0,91 82,31
26,67
-50 0,91 0,91 89,05
-70 0,96 0,82 94,90
-196 0,99 0,39 99,42
10 0,90 0,90 88,96
-10 0,92 0,93 91,24
-30 0,93 0,96 92,64
20,00
-50 0,95 0,94 94,33
-70 0,96 0,87 95,64
-196 0,99 0,58 99,58
10 0,96 0,76 95,78
-10 0,97 0,95 96,19
-30 0,97 0,97 96,51
1 23,33
-50 0,99 0,89 98,50
-70 0,97 0,89 96,39
-196 0,99 0,46 99,78
10 0,97 0,69 97,71
-10 0,99 0,77 98,94
-30 0,99 0,91 98,88
26,67
-50 0,99 0,84 98,89
-70 0,99 0,76 99,18
-196 0,99 0,36 99,78
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N3 tabmmo 9 w10 BugHO, 4YTO
WCTIONIb30BaHNE HMCKYCCTBEHHOTO  OXJIAXKICHHS
ceMsiH rHOpHIa TOACOTHEYHHKAa YKpawHckuii F1
nepen  OoOpylIMBaHMEM TIO3BOJISIET  IMONYYHTH
BBICOKHE cTeneHn oOpymmBanus — 99% u Gonee B
CpaBHEHHU C OOpYIIMBAaHHEM IO KJIACCHYECKOMH
texHonorun Oe3 oxnaxaeHus (mwmoc 10°C), mpu
3TOM  TIONYYUTh BBICOKHE TIOKa3aTend IO
COXPaHHOCTH A]pa, YTO Ba)KHO MPH MPOU3BOJICTBE
KOHJIUTEPCKUX U3MIETUU.

BuIiBOABI

Jannsle, npencraBieHHble B paboTe, AarOT
BO3MOXKHOCTh ~ CpPaBHHTh  BIUsSHHE  (pu3HKO-
MEXaHUYECKUX CBOICTB CEeMSIH TuOpUIOB
MOJICOTHEYHNKA Ha MX OOpYIIMBAaHUE B YCIOBHUSX
KJIACCUYECKOM  TEXHOJOTMM U yCOBEPIIEH—
CTBOBAHHOM TEXHOJIOTUH C HCIIOJIb30BaAHUEM
HCKYCCTBEHHOT'O OXJIaXaeHus. B pesynprare uero
MOXXHO BBIACITUTH  CIEAYIONIHE OCOOCHHOCTH
OOpyIIMBaHUS CEMSTH THOPUIOB TIOACOIHEYHHKA!

- B YCIOBHSIX KJIaCCHYECKOH TEXHOJIOTUU
00pyIITMBaHUS OCHOBHOE BIIMSIHUE Ha
KOJIMYECTBCHHBIC W KAaYCCTBCHHBIC II10KA3aTCIIN
o0OpylMBaHMA HMEIOT TOJNIIMHA  BO3AYIIHOH
IPOCIONKM ¥ IPOYHOCTH OOOJIOUKH, IPU 3HTOM
TEXHOJIOTHYECKHE napamMerpsl mpolecca
(BTOXHOCTH CeMSH W OOOpPOTHI  poTopa
CEMEHOPYIIKH) BTOPOCTEIEHHBI;

-  npu  OOpYyLIMBaHUM B  YCJIOBHUSAX
YCOBEpILIEHCTBOBAaHHOM TEXHOJIOTUU c
HCIOJIb30BAHUEM HMCKYCCTBEHHOI'O  OXJIAXKICHHUS
[IOKa3aTellb CTEIEHH OOpYyLIMBAaHMUA BBIPOC B
cpenaeM Ha 20% 10 CpaBHEHUIO C OOPYITMBAHUEM
110 KJTACCHYCCKON TEXHOIOTHH;

- B YCIOBHAX YyCOBEPIIECHCTBOBaHHOM
TEXHOJOIMU OOpYIIMBAHUS C HCIOJIB30BaHUEM
OXJIAXKICHUS BIIMSIHUE TaKoro ¢uzuko-
MEXaHMYECKOro  MapaMerpa  Kak  TONIIMHA
BO3AYLIHON MPOCIONKHN CHIKaercss Ha 86-92% 1o
CPaBHEHUIO C KIACCUYECKOW TEXHOIOrHeH, a
Iapyrue (U3MKO-MEXaHUYECKHE napaMerpsl
HUBEIUPYIOTCS;

- OCHOBHBIM (D)aKTOPOM, BIIMSIOIIUM Ha
Ka4yeCTBEHHbIE M KOJIMYECTBEHHBIE MOKa3aTeNn
o0OpylMBaHMSA, B YCIOBHSX YCOBEPIICHCTBOBaH—
HOW TEXHOJIOTMHM BBICTYIIAaeT TeMIIepaTypa: MpHu ee
CHMKCHUU HaOIro1aercst poct CTEIEHH
oOpylmMBaHHA B CpPaBHEHHH C IIOKa3aTeIsIMU
KJIACCUYECKOW TEXHOJOTMH, HE 3aBHCUMO OT
IpYyrUX CBOMCTB CeMSH U  XapaKTepUCTHUK
mporecca;

- BapbUpOBaHHE BIAXHOCTH CEMSH H
KONTM4ecTBa  OOOpPOTOB  pOTOpa  IO3BOJISIET
MOJTy4aTh MPOTHO3UPYEMBIE MOKa3aTenu
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KO3(PUITUCHTOB OOpPYIIMBAHUS W COXPAHHOCTH
Spa B 3aBUCHUMOCTH OT IIEJIEBOTO PUMEHECHUS
SJIpa MOJICOTHEYHUKA.,

CnHCoK TuTepaTypsl

1.  PykoBOACTBO MO METOJaM  HCCIIEIOBAHUS,
TEXHOXUMHUYECKOMY  KOHTPOJIIO M Y4ETY
MPOU3BOJACTBA B MACIOXKHPOBOH  TPOMBIIII—
nerHocty / Ilox o6mr. pen. B. I1. Pxexuna n A. T,
CepreeBa - JI.: BHUMXK 1965. — T.2 — 4138c.

2. PykoBOmCcTBO 1O METO/JAaM  HCCIEAOBAaHUS,
TEXHOXUMHUYECKOMY  KOHTPOJIIO MU Y4YeTy
MIPOU3BOJICTBA B MacJI0KUPOBOIi

npombinienHoctn / Ilox o6bm. pex. B. II.
P:xxexnna n A. T'. Cepreesa - JI.: BHUMX 1982

3. JlaOopaTopHBIi TpPaKTHKyM [0 TEXHOJOTHH
nepepaborku xupoB / ApytionssH H.C. - M. :
Arpomnpomusaar, 1991. - 160 c.

4, Jemun M.B. OcCHOBBI  KOHCTPYMPOBaHHUS
PYIIAIILHO-BEEUHBIX arperaToB B MacioOOHHOI
npomeIieHHocTH. M., [Tumenpomuznar, 1955.

5. Kawukun B. B. [IIpouHocTs IITOIOBBIX
000J104eK BBICOKOMACTHYHBIX CeMSTH
noacondeynuka. M2KIT, 1958, Ne9, c. 14-16.

6. W. Dedio. Factors Affecting the Hullability and
Physical Characteristics of Sunflower Achenes
Original Research Article [Text] / W. Dedio, D.G.
Dorrell // Canadian Institute of Food Science and
Technology Journal. — 1989. — Volume 22, Issue
2.—P. 143-146.

7. R. Subramanian. Impact dehulling of sunflower
seeds: Effect of operating conditions and seed
characteristics [Text] / R. Subramanian, M.C.
Shamanthaka Sastry, K. Venkateshmurthy
/lJournal of Food Engineering. — 1990. - Volume
12, Issue 2. - P. 83-94.

8. W. Dedio. Regression model relating decortication
of oilseed sunflower hybrids with achene
characteristics [Text] / W. Dedio // Canadian
Journal of Plant Science. — 1993. - Ne 73 (3). — P.
825-828.

9. Susanta Kumar Das. Effects of Impeller Vane
Configurations and Seed Size on Dehulling
Efficiency of Sunflower Seeds Using a Centrifugal
Sheller [Text] / Susanta Kumar Das, R. K.
Gupta // International Journal of Food
Engineering. — 2005. - Volume 1, Issue 3.

10. N. Miller. A Process for the Dehulling of High Oil-
Content Sunflower Seeds [Text] / N. Miller, J. B. M.
de Villiers, J. M. J. Peulen // European Journal
of Lipid Science and Technology. — 1986. -
Volume 88, Issue 7. — P. 268-271.

11. J.R. Ashes. A simple device for dehulling seeds
and grain [Text] / J.R. Ashes, N.J. Peck //Animal
Feed Science and Technology. — 1978.- Volume 3,
Issue 2. — P. 109-116.

12. Tecaenko, C. O. besnmymmuHHE SIpO COHS—
IIHUKY Ul OTPMMaHHA KOHIUTEPCHKHX BHPOOIB
[Tekcr] / C. O. Tecnenko, JI. 1. IlepeBanos, I'.
B. Caposuuumii // Ilpocpecusni mexunika ma

ISSN 2079.5459

91


http://www.sciencedirect.com/science/article/pii/026087749090021Y
http://www.sciencedirect.com/science/article/pii/0377840178900391

13.

14.

15.

16.

17.

18.

MEeXHON02IT Xap1osux sUpoOOHUYME PeCmMOPAHHO2O
eocnodapcmea ma mopeieni. — Xapkis, 2013, —
Bum. 2 (18). — C. 84-91.

MepeBanos, JI. U. HoBas TexHomorus oOpy—
UBaHUsA ceMsH mnoacoiaHeunnka [Teker] / JI. H.
Ilepeanos, E. H. IIusenn, A. B.
Moncyiimanka, C. A. Tecnenxo // Macnoocu-
posoit komnaexc. — 2012, — Ne 1. — C. 47-49.

Taradaichenko, Mariia. Optimal parameters of
sunflower seeds dehutling process with freez
[Texcr] / Mariia Taradaichenko, Leonid
Perevalov, Sergiy Teslenko, Irina Pakxomova //
Inzynieriar aparatura chemicz. — 2013. — Ned4. — C.
374-375.

Tecienko Bnusaue yCIOBUHN
o0pymHIBaHUs BBICOKOMACIHYHOTO
MOZICOJTHEYHNKA Ha TIIepexoJi BOCKOB B Macio
[Tekcr] / C.A. Tecaenko, A.A. Herpeba, E.II.
Bprokaino, I'.B. Capouuunii, JI.U. IlepeBasioB
Il Bocmouno-Esponetickuil  JicypHan nepeoosuix
mexnonocut. - 2014. —T. 1, N. 10(67). - C. 41-47.

Koneiikopckuii B.M., Hdanmapuyk C.H.,
I'ap6y3oBa I'.W. u ap. TexHomorusi mpou3BoOJCTBA
pacturenbHbiX Macen. — M.: Jlerkasg u nuineBas
npoM-Tb, 1982. —426c.

PyKOBO)]CTBO 0 TEXHOJOI'MM TIOJNY4YCHUS U
nepepabOTKU PACTUTENIBHBIX Macen U xkupos / [lox
pen. A. T'. Cepreesa.: JI., 1975. — T.1. — Kuwura 1.
—726c.

Iar. 17430 Yxkpaina, MKW B02B 3/00, 3/02.
Hacinnepymka-2 Ixno / Ixumo M.IL.; 3asBHEK i
NIaTEHTOBJIACHUK XapKiBChKHI JIep>KaBHUH
nomitexHiuHuid  yHiBepcurer. — Ne 95042099;
3asBi. 27.04.95; onyon. 16.10.2000, Bromn. NeS.

C.A.

References

V. P. Rzhehin i A. G. Sergeev Rukovodstvo po
metodam  issledovanija,  tehnohimicheskomu
kontrolju i uchetu proizvodstva v maslozhirovoj
promyshlennosti L.: VNIIZh 1965, 2, 418.

V. P. Rzhehin i A. G. Sergeev Rukovodstvo po
metodam  issledovanija,  tehnohimicheskomu
kontrolju i uchetu proizvodstva v maslozhirovoj
promysh—lennosti / - L.: VNIIZh 1982,
Arutjunjan N.S Laboratornyj praktikum po
tehnologii pererabotki zhirov - M.: Agropromizdat,
1991. - 160.

Demin L.V. Osnovy konstruirovanija rushal'no-
veechnyh agregatov % maslobojnoj
promyshlennosti. M., Pishhepromizdat, 1955.
Kljuchkin V. V. Prochnost' plodovyh obolochek
vysokomaslichnyh semjan podsolnechnika. MZhP,
1958, 9, 14-16.

W. Dedio, D.G. Dorrell. Factors Affecting the
Hullability and Physical Characteristics of
Sunflower Achenes Original Research Article,

10.

11.

12.

13.

14.

15.

16.

17.

18.

BICHUK HTY «XIII» Nel4d (1123) 2015

CEPIA: "HOBI PILIIEHHA B CYYACHHUX TEXHOJIOI'TAX"

Canadian Institute of Food Science and
Technology Journal. — 1989. 22, (2), 143-146.

R. Subramanian, M.C. Shamanthaka Sastry,
K. Venkateshmurthy Impact dehulling of
sunflower seeds: Effect of operating conditions
and seed characteristics. Journal of Food
Engineering. — 1990. - 12 (2), 83-94.

W. Dedio. Regression model relating decortication
of oilseed sunflower hybrids with achene
characteristics, Canadian Journal of Plant Science.
—1993. - 73 (3). 825-828.

Susanta Kumar Das, R. K. Gupta. Effects of
Impeller Vane Configurations and Seed Size on
Dehulling Efficiency of Sunflower Seeds Using a
Centrifugal Sheller, International Journal of Food
Engineering. — 2005, 1 (3).

N. Miller, J. B. M. de Villiers, J. M. J. Peulen. A
Process for the Dehulling of High Qil-Content
Sunflower Seeds, European Journal of Lipid
Science and Technology. — 1986, 88 (7), 268-271.
J.R. Ashes, N.J. Peck. A simple device for
dehulling seeds and grain, Animal Feed Science
and Technology. — 1978, 3 (2), 109-116.

S. O. Teslenko, L. 1. Perevalov, G. V.
Sadovnichij. Bezlushpinne jadro sonjashniku dlja
otrimannja  konditers'kih  virobiv, Progresivni

tehnika ta tehnologii harchovih  virobnictv
restorannogo gospodarstva ta torgivli., 2013, 2
(18),. 84-91.

L. I. Perevalov, E. N. Piven’, A. V.

Popsujshapka, S. A. Teslenko Novaja tehnologija
obrushivanija semjan podsolnechnika,
Maslozhirovoj kompleks. — 2012, 1, 47-49.

Mariia Taradaichenko, Leonid Perevalov,
Sergiy Teslenko, Irina Pakxomova Optimal
parameters of sunflower seeds dehutling process
with freez, Inzynieriar aparaturachemicz. 2013, 4,
374-375.

S.A. Teslenko, A.A. Netreba, E.P. Vrjukalo,
G.V. Sadovnichij, L.I. Perevalov Vlijanie uslovij
obrushivanija vysokomaslichnogo podsolnechnika
na perehod voskov Vv maslo, Vostochno-
Evropejskij zhurnal peredovyh tehnologij. 2014,
10(67), 41-47.

Kopejkovskij V.M., Danil'chuk S.1., Garbuzova
G.l. i dr. Tehnolo-gija proizvodstva rastitel'nyh
masel. — M.: Legkaja i pishhevaja prom-t', 1982,
426.

A. G. Sergeev Rukovodstvo po tehnologii
poluchenija i pererabotki rastitel'nyh masel i
zhirov.: L., 1975, 1, Kniga 1, 726.

Pat. 17430 Ukrayina, MKY V02V 3/00, 3/02.
Nasinnyerushka-2 Ikhno / Ikhno M.P.; zayavnyk i
patentovlasnyk Kharkivs'kyy derzhavnyy
politekhnichnyy universytet. — Ne 95042099;
zayavl. 27.04.95; opubl. 16.10.2000, Byul. Ne5

Haoiiuuna (received) 12.03.2015

92

ISSN 2079.5459



