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AHoTAauis. [TpuBeneni pe3ysbTaTu
EKCIIePUMEHTANIHUX ~ JIOCHIJDKeHb IIpolecy — cemaparil
HACIHHS COHSIIHHMKY NpH HOro MepeMillieHH] mij i€
MOBITPAHOTO IMOTOKY. HaBeneHol 3alekHOCTI, SKi
3B’s13a7M KOS(II[IEHT PO3MOLTY 1 CIIOKUBAHY MOTYKHICTh
13 TIoJjaueI0 HACIHHA 1 IIBHIKICTIO TMOBITps. BupimenHs
KOMIIPOMICHOI 3aJad4i, a came MiHiMi3amis HOTYXHOCTI,
IO CIIOKUBAETHCS EKCIEPHMEHTAIBHOI0 YCTaHOBKOIO,
IIpU MaKCHMaIbHOMY 3HaYeHHI KoeilieHTa po3moaiy i
[oJ1adi HACiHHS TPHU3BENN J0 PAliOHAIBHUX DPEXMMHHUX
napameTpiB 3a3Ha4EHOI0 MPOIECY.

Kuilo4uoBi cJjioBa: COHSIIHWK, HACiHHS, cemaparlis,
PO3MIiIEHHS, TOTIK, EKCIIEPUMEHTAbHI JTOCIiIKSHHS.

IHocTanoBka npodjaemMn

Jlo Benmkux mepeBUTpAaT HACIHHEBOTO Matepiany
COHSIIHMKA Ta ICTOTHOTO 3HIKEHHIO BpOXKaHHOCTI
CUIBCBKOTOCTIOAPCHKOT TIPOJTYKIT MIPU3BOIUTH
He3aJoBiIbHA sKicTh Hacinus [1]. CoproBa umctoTa B
3aJIOKHOCTI BiI KyJIbTypH TIOBHHHA CKJIAJaTH LIS
eJITHOTO HACiHHA ONIHHUX KyIbTyp (emiTa, cymepelira)
3rigHo mitounx cranmaptis 99,6-99,9 % [2].

AHAaJIi3 oCTaHHIX JOCTiIKEeHb

3agauero cenaparlii HaCIHHs COHSIIHHUKY 33 ITHTOMO]
Baroro (urineHicTIO, (akTypi) 3BOAMTBCS OO WOTO
KamiOpyBaHHS 3a TeOMETpHYHUMH po3mipamu  [3].
3’SBISETHCS 1BI 3MiHHI: APYCHICTH 1 NIIBHICTb.

Bimomo, mo mpu OXHAKOBiM MATOMIN Ba3i HACiHHA
MEHILOI MacH i BIUIMBOM HOBITPSIHOTO IOTOKY JIETHTh
J1aJ1i, a HaCiHHA O1IBIIOT Macu — OJIMKUE.

OxpiM 1FOTO, B 3aJEKHOCTI Bil HANPAMKY
Opi€HTAIlil HACIHUHU J0 BEKTOPY IIBUAKOCTI TOBITPSHOTO
NOTOKY 3’SBJISIETBCSA MAPYCHICTh, IO NPH3BOJHUTH MO
BHUIIAIKOBOI TPAEKTOPIil pyxy Hacinuuu [4].

I[Ipu TpuBanmOMy BIUIUBI TOBITPSHOTO IOTOKY
HaciHHA 3aiiMe HaUIIIIe aepoJMHAMiYHE ITOJIOKCHHS
TIPH IKOMY CIIOCTEpIiraeThest HafiMeHmwii omip [5].

[ToTik mMOBITpPS TOBHHEH MAaTH  PIBHOMIpHY
CTPYKTYpY, SK IO €miopi IIBMAKOCTI, Tak 1 3a
napamerpamu TypOyJieHTHOCTI [6].

Buxonsun 3 BuIECKa3aHOTO HEOOXiTHO IPOBECTH
eKCIIepUMEHTANIbHI  AOCIIUKEHHsT TpolLecy —cemaparil
HaCiHHS COHSIIHHMKY NPH HOTO TMepeMilleHH] M Ii€lo
MTOBITPSTHOTO TIOTOKY.

Mera aocjigKeHb

[MigBumeHHs e(pEeKTUBHOCTI MPOIEeCy PO3MLTCHHS
HACIHHS COHSIIHUKY TiJ{ Ji€I0 TOBITPSHOTO MOTOKY
IUIAXOM OOTPYHTYBaHHS MOTO PEKUMHHX ITapaMeTPiB.

Pe3yabTaTn nociigxedb

ExcniepuMeHTaIbHI TOCIHIUKEHHS TPOBOAWIIMCS Ha
yCTaHOBII i3 023010 aepOAMHAMIYHOTO cemaparopa cepil
«Anmmasz»  (BupoOHmmTBa UIl II®  «Arportex»).
KOHCTpYKTUBHO-TEXHOJIOTIYHA CXeMa Ta 3arajbHHi
BUIJIS €KCIIEPUMEHTANILHOI YCTAaHOBKH IIPEJICTABICHO HA

puc. 1. [ns 3a0e3meyeHHS TII€BHOI IMOJa4i HACIHHI
BUKODHCTOBYETBCS ~ BiAkajmiOpoBaHa  3aciiHKa,  siKa
00MEKye BXigHY TPOAYKTHBHICTh. 3ajaHa [ojadya

HOBiTpH BCTAaHOBJIIOETBCA 3a JOIIOMOI'O0 4YaCTOTHOI'O

neperBoproBada  (Danfoss VLT Micro Drive), a
KOHTPOJIIOETBCSI 3~ BHUKOPHUCTaHHSM  aHeMOMeETpa
(Benetech GM-816).

Buxinaum MaTepiaom pu MPOBEACHHI
CKCIICPUMCHTANBHAX  JOCHI[DKEHb  OymM  HaCiHHA
COHAMHUKY copTy [Ipomereit, cenekmii IHCTHTYTY

omiitnux kynetyp HAAH, siki Oynm BimkamiOpoBaHi 10
¢dpakmii 3,2-3,4 Mmm. OmuH AOCHI TPOBOIUBCS IPH
MPOIYCKaHHI 4Yepe3 eKCIEpUMEHTAIbHHUN 3pa30K OJIOKY
nogayi 100 kr HaciHHA.

dakropaMu Ul €KCHIEPUMEHTAIBHUX JIOCIIDKEHb €
HIBUJKICTh mojaavi moBiTps V 1 momaya HaciHHA Q.
InrepBasm 1 piBHI BapilOBaHHS JaHUMHU (aKTOpamu
CMIBMaJal0Th 3 TEOPETHYHUMH (Tab. 1).

B sxocti kpuTepiiB onTumizamii Oyso MPUHHATO:
CIIOXXHMBAHY TOTYXHICTh — P, KBT 1 koedimieHT po3nomimy
-9.

[loTyXHiCTh, IO  BHUTPAYAETBCA  NPHBOIOM
BEHTHJISITOPA, BUMIpIOBAJiacsl 3 BUKOPHUCTAHHSIM OJHIET 3
JIOJIATKOBUX  (YHKIIM  YacTOTHOrO  II€pPeTBOpIOBava
Danfoss VLT Micro Drive.
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Puc. 1. KoHCTpYKTHBHO-TEXHOJOTIYHA cXeMa (a) Ta 3aranbHUi BUTIAA (0) eKCHEPUMEHTAIBHOI YCTAHOBKU IS
nocnimpkenns: 1 — OyHkep; 2 — BiOposoTOK; 3 — reHepaTrop Kackajay IMOBITPSHUX CTPyMEHIB; 4 — BEHTWIATOD; S5 —
cemnaparliiina kamepa; 6 — 30ipHUKH (pakiiii; 7 — 3a0ipHUK MWy 1 Jierkol ¢pakuii; 8 — 3aciiHka; 9 — yacTOTHHI

neperBoptoBay 10 — anemomeTtp.

Tadamua 1. PiBai Bapiauiii (akTopamMy YHCENBHOTO MOJENIOBAHHS IIPOIECY TIEPEMIIlEHHsS HAaciHHA B

MOBITPSIHOMY TOTOII].

®daxropu
PiBHi Bapiamiit EdexTuBHmil giamMmeTp INonmava HaciHHS IIBUAKICTH TOBITPS
HacinHs Dy, MM Q, xr/c V, m/c
Bepxuiii piBess (+) 7 0,09 25
OcHoBHuii piBens (0) 5 0,06 20
Hyokwuiii piBess () 3 0,03 15
Iurepsan Bapianiii Gpakropis 2 0,03 5

Tak sik 3amadero cemaparlii HaCiHHS COHSIITHUKA TPH
HOro mepeMilleHH] IIiJ Mi€l0 IOBITPSHOTO IOTOKY €
posmineHHss Ha S5 Qpakuii (BUKOHaHi, HEMNOBHICTIO
BUKOHAHi, rojie sapo, MycTi 1 mwi), TO Ha
EKCIIepUMEHTAIbHIM YCTaHOBIII BHCTaBJIEHO 5 3abipHUX
obnactei.

Ipu xoXXHOMY JOCTiI s KOKHOT 3a0ipHOT 00macTi
BU3HAYAECTHCS (bpakuiiHuIX CKJIaJ 3T1IHO
3arajJbHONPUAHATOI0 METOIUKOK [7] 1 po3paxoByeThCs
BIIITOBITHUHA KoeQiIieHT po3moaiTy 0, SIKUH
BU3HAYAETHCSI HACTYMHMM 4YHWHOM. Hexail BXigHUiA
MaTepian HeoOximHo po3minmuta Ha N dpaxmiid, Tomi
KUTBKICTh 3a0ipHUX OONacTell MOBHHHO NOpiBHIOBATH N.
Jlist koxxHOT 3a6ipHOT 001acTi BU3HAYa€eThes (PpaKiiiHui
CKJIaJl HACIHHEBOi CyMIilll, SIKMH MaTeMaTHYHO MOXKHA
NPEACTaBUTH y BUMIIAI KBajpaTHOT MaTpuii NxN:

W, Wy Wi
w w w
21 22 2N
M)
Wi Wy, Wi
Jie Wij — MacoBa o1 ¢pakuii i B 3a0ipHUKY j:
W, = 5 -100%° @)

i=1 j=1

m;j — Maca ¢paxmii i B 3a0ipHUKY j.
KoeoimienT  posmominy O  BH3HAYAETBCA  SIK
HaiOibIIa cyMa )lial“OHaJ'ILHI/IX eneMeHTiB Marpuii (1):

Zwkk , Zwk(kﬂ)’ Zwk(k+N—1)’

S = max kNl )

Zw(k+l)k L Zw(k+N—1)k
k=1 k=1

ExcrniepuMeHTalIbHI JOCIIIKEHHS OyJIM IPOBEJIeH] 3a
D-ontumansauM  muiaHoM  bokca-Benkina — apyroro
nopsiaky aias 2 ¢akropis (9 mocnmimiB) y TpHpaszoBii
noBropHocti.  OOpoOka  pe3ynbTaTiB  JIOCHIKEHb,
NPOBEICHUX METONOM MaTeMaTH4HOro  (HaKTOPHOTO
IUVIAHYBAaHHS  CGKCIICPHMEHTIB,  BHKOHYBAJIHCh 32
JIOTIOMOTOI0  KoMII'toTepHOi mporpamu  Mathematica.
MatemaTiyHa MOIETb BH3HAYAETHCA IO  OLHOMY
KPHUTEPI0 ONTHMI3aIlii.

Otpumana MaTeMaTH4Ha MOJIeNb BIUTMBY
JOCTIKYBaHUX (PAKTOPiB Ha KOCQII[IEHT PO3MOALTY O
MaJia BUTJISLI:
5=6,07089 — 29,1437 Q + 2,62933 V - 0,0501251 V2.(4)

Amnanizytoun piBHsAHHS (4), MOKHa CTBEpKYBaTH,
mo Ha KoeQillieHT pO3NOoAlLy ¢ BIUIMBAIOTh BCi
Bumiesragani dakropu. Ilpm 1mpoMy 3i 30iTBIICHHIM
IIBUAKOCTI TOBITpS V  30UmbIIyeThcss 1 KoedimieHT
posmoxiny o. A mpu 3 30UIbIIEHHSIM Hoxadi HaciHHS Q,
KoedilieHT posmomiry o 3MeHmyeTbcs. [ padiuna
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iHTEepHIpeTamis OTpUMAaHO1 eKCIepUMEHTANBHOT
3aexHoCTi (4) mpencTaBicHa Ha puc. 2.

"'\‘y'..
15
Puc. 2. 3anexHicTe koedillieHTa po3moaily & Bif
moadi HaciHHA Q 1 MIBUIKOCTI MOBIiTPs V.

MaremaTtnuna MOJ€CJb  BIUIMBY L[OCJIiL[)KyBaHI/IX

(dakTOpiB  Ha  MOTYXHICTh, IO  CIIOXKHUBAETHCS
€KCIIePUMEHTAILHOIO YCTAaHOBKOIO, MaJjla BUTJIAL;
P =-2,35556 + 0,199111 V. (5)

I'padiuna inTepmperamisi oTpuManoi 3anexuocTi (5)
npencraBieHa Ha puc. 3. AHamisyroum piBHsHHS (5),
MOKHa  CTBEPD)KYBaTH, IO Ha IIOTYXHICTb, MIO
CIIOKMBAEThCA ~ EKCHEPHMEHTAIBFHOI  YCTaHOBKOIO,
JHIHHO BIUTMBAE TUTHKH MIBUIKOCTI TOBITPS V.

L

v
15
Puc. 3. 3anexuicte noTykHOCTI P, 110 croxu-
Ba€ThCA EKCIIEPHMEHTAIBFHOI0 YCTaHOBKOIO, BiJl IOJadi
HaciHHg Q 1 IIBUAKOCTI MOBITPS V.

3aBmaHHAM BHPIMICHHS KOMIIPOMICHOI 3amadi Oyina
MiHIMI3alisl  mOTykHOcTi P, 1m0  crHoKUBaeThCs
€KCIIePUMEHTAIIFHOI0 YCTaHOBKOIO, NP MaKCHMaJIbHOMY
3Ha4YCHHI Koedilienta po3moainy & 1 mojadi HaciHHg Q,
TO0TO:

8(Q,V) — max,
P(Q,V) — min, ©)
Q — max.

Bupiniennst 3agaui (6) 3a 1011OMOro0 IpOrpaMHOTO
makery Mathematica mnpu3BenM 10 ONTHMAaIbHHUX
TEXHOJIOTIYHAX PEXHUMIB TIPOIECy cemapamii HaciHHI
COHSIIIHMKY TpH  HOro MepeMillleHHI Mg Ji€ro
nmoBiTpssHOro motoky: Q = 0,09 xr/c, V = 15 w/c,
6=31,6 %, P =0,63 xBrT.

BucHoBku

1. B pesymbpTaTi eKCHEPUMEHTANBHUX IOCIIIKCHD
mpoIiecy cemapariii HaciHHSA COHSIIHUKY TIpH HOTO
MepeMilieHHl i [i€f0 TOBITPIHOTO TIOTOKY OyIo
BCTaBJIIEHO 3aJIOKHOCTi, SAKi 3B’s3amm  KoedimieHT
posmoainy & 1 crmoXuBaHy MHOTYXHICTh P 13 mopauero
HaciHHsg Q 1 HIBUAKICTIO OBITPs V.

2. BupimeHHS KOMIpPOMICHOI 3ajayi, a came
MiHIMI3alisl  MOTyXHOCTI P, 1m0  crnoxuBaeThes
EKCIIePUMEHTAIIFHOI0 YCTaHOBKOIO, ITPU MaKCHMaJIbHOMY
3Ha4YeHHI KoedimieHTa po3momity O 1 Mmojavi HACiHHS
Q mpmsBenmu o0 HacTymHuX 3HadeHb: Q = 0,09 xr/c,
V=15wm/c, 6=31,6 %, P=0,63 xBT.
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OKCIIEPUMEHTAJIBHBIE NUCCJIEJJOBAHU A
HPOLECCA PA3JIEJIEHNA CEMSH
NOACOJIHEYHUKA T10 JEMCTBHUEM

BO3AYIIHOTI'O ITIOTOKA
3. b. Anues
AHHOTaNMA. [IpuBenenst pe3yNbTaThl
JKCIIEPUMEHTAIBHBIX HCCIIeTOBaHUN npotecca

cemapanuy CeMsH IMOICOTHEYHHUKA IPH UX MepEeMeIIeHIH
moj JAeWUCTBUEM BO3IYIIHOrO TmoToka. IlpuBeneHsl
3aBUCHMOCTH, CBS3aBIIHE KOYPPHUIMEHT pacmpeaesieHus
U TOTPeONIeMyl0 MOIIHOCTh C Tofadeil ceMsH H
CKOPOCTBIO BO31lyXa. Pelienne KoMIpoMUCCHON 3a1a4H, a
WMEHHO MHHUME3AaIUA  TOTPeOIsIeMoil  MOUTHOCTH
IKCIIEPUMEHTAJILHOW YCTaHOBKOW, MPU MaKCUMaTbHOM
3HAYCHUU KOI(PQPUIMCHTa pACHPEACICHUS W IOJa4H
CeMSH TPHUBEIM K  PAIMOHATNBHBIM  PEXKHMHBIM
napaMeTpoB YKa3aHHOTO Ipoliecca.

KiiloueBble  ciioBa:  MOJACOJIHEYHUK, CEMEHa,
cemapanus, pasjeleHue, MOTOK, HKCIEPUMEHTaIbHbIE
HCCIICTOBaHHUS.

EXPERIMENTAL RESEARCH OF PROCESS
OF SEPARATION OF SUNFLOWER SEEDS UNDER
ACTION OF AIR FLOW
Aliyev E. B.

Abstract. The results of experimental studies of the
separation of sunflower seeds during their movement
under the action of air flow are presented. Dependences
are given that relate the distribution coefficient and power
consumption with seed supply and air speed. The solution
of the compromise problem, namely, the minimization of
the power consumption by the experimental setup, with
the maximum value of the distribution coefficient and
seed supply, led to rational regime parameters of this
process.

Key words: sunflower, seeds, separation, separation,
flow, experimental studies.
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