with a circular rotor, which are used in trans-free-energy wind turbine
generators. A sketch diagram of the elementary magnetic circuit of the
electromechanical system and a spatial calculation model for software
simulation of the processes of magnetic conductivity change in the process of
motion of the ferromagnetic elements of the ring rotor are constructed. The
method of analytical calculation with sufficient accuracy determines only the
value of the maximum conductivity in the position of the complete arrangement
of the ferromagnetic element of the annular rotor in the slot of the stator
magnet, when there are practically no phenomena of protrusion and scattering
in the absence of magnetic saturation.

In all other intermediate coordinate positions of the ferromagnetic
elements of the rotor and in the position of the complete exit from the slot of
the magnetic conduction, the change in magnetic conductivity must be
determined by the field-by-field method with the help of software modeling of
the spatial model of the magnetic system. Experimental investigations were
carried out according to the well-known technique on the developed laboratory
stand of the physical model of the magnetic circle. The results of software
modeling and experimental results showed a high level of coincidence, which
allows us to apply these methods in the design process of constructions arc-
stator inductor generators with a circular rotor, which are found to be applied
on transmittingless wind turbines and other electromechanical systems.

Keywords: arc-stator generator, wind turbine, ring rotor, geometric
parameters, magnetic conductivity

YOK 621.313.8: 631.53.027

BMJNB MATHITHOIO Nnons HA BOAOMNOINMHAHHA
HACIHHA AYMEHIO

B. B. CABYEHKO, kaHangat TexHiYHUX HayK, OOLEHT
0. 0. CUHABCBKWMN, kaHouaaT TeXHIYHMX HayK, OOUEHT
HauioHanbHul yHieepcumem 6iopecypcie i npupodokopucmyeaHHsI
YkpainHu
E-mail: vit1986@ua.fm

AHomaujisi. Bu3dHadyeHoO eriug MazHImHO20 11oss Ha 6000roafiuHaHHS
HaciHHS1 ~ SIYMEHIO. Ha  ocHosi  nposedeHux  meopemuyHux  ma
eKcriepuMeHmaribHUx OOCITIOXeHb 8CMaHo8/IeHO, WO 8000rM0a/IuUHaHHS HaciHHS
3a repedriocieHOi 06pobKu e MazsHImHOMY rosi 3anexums 6i0 Keadpama
MazHImHoI IHOYKUJi ma weudKocmi pyxXy HacCiHHS 8 Ma2HimHOMY rorii.

lpu 3miHi maeHIMHOI iHOyKuii 6id O do 0,065 Tn, eodornoariuHaHHS
HaciHHs1 3pocmae, a rpu rnodasnbwomy ii 36inbweHHi no4YuHae 3aMeHwye8amucs.

© B. B. CasyeHko, O. KO. CuHsiscbKuti, 2017
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Akwo macHimHa  iHOykuis nepesuwye 0,130 Tn, 6o00onoanuHaHHs
3MIHIOEMBCS HECYMMEBO MOPIBHSIHO 3 KOHMPOJIEM.

HatiegbekmusHiwul pexxum obpobku mae micue rnpu mMazHimHid iHOyKuUji
0,065 Tn i weudkocmi pyxy HaciHHA 0,4/c. 3a makoz2o pexumy 06pobKu
8iOHOCHe 8000rMoafluUHaHHA HaciHHS s4YmeHro  36inbwunocsa Ha 11,1 %
[OPIBHSIHO 3 KOHMPOJIEM.

Knro4oei cnoea: mazHimHa iHOykuisi, weudkicmb pyxy 3epHa, ougby3isi
MoJ1eKyn, KiimuHHa membpaHa, 8000Mo2JIUHaHHS, SIYMIHb

AKTyanbHicTb. [ligBUWEHHS YPOXaWHOCTI 3epHOBUX KynbTyp ©0e3
3aCTOCyBaHHS XiMiYHMX 3acobiB € akTyanbHMM 3aBAaHHaM. OgHuMM 3i Wnaxis
MNOro BUPILLEHHA € 3aCTOCYBaHHSA €TeKTPOTEXHOMOTIN.

MepennociBHa 06pobka HaCIHHA 3epHOBUX KyNbTyp Y MarHiTHOMy noni Mae
nepesaru nepep iHWUMK enekTpodisanyHnmMmn metogamu. Lle BUCokonpoayKTuBHa,
eHeproedeKkTMBHa, €KomoriYHa Ta pecypcosbepiraoya TEXHOMOriA, ska Oae
MOXITMBICTb MiABULLUTN BPOXKAWHICTb CiflbCbKOrOCNOAAPCHKNX KYNbTYp Ta SAKICTb
NPOAYKLUIT.

AHani3 ocTtaHHix gocnigxeHb Ta nyonikauin. HWHi BcTaHOBNEHO, WO Nia
AiE0 MarHiTHOro Nomnsi 3pocTae LBMAKICTb XiMiYHMX | BIOXIMIYHMX peakuin, siKi
NPOTiKaTb B KINITUHAX, NIABULLYETLCA PO3YMHHICTb COSMEN | KUCMOT, a TaKoX
MNPOHUKHICTb MeMbpaH, Lo npuckoptoe andysito yepe3 membpaHy Moriekyn Ta
ioHiB [1-3]. Lle cnpusie cTumynsauii HaciHHS, pOCTYy Ta PO3BUTKY POCIIVIH.

3actocyBaHHA  TexHOnorii  nepegnociBHoi  06pobknm  HaciHHA B
MarHiTHOMy noni 3yMOBIIOE HeOOXiOHICTb BCTAHOBIIEHHS MeXaHi3My WOoro
BMIMBY Ha HACiHHS 1 BU3HAYEHHSA HaNeEKTUBHILLOIO pexnmy obpobku.

MeTa pocnipkeHHAA — BCTAHOBSIEHHS BMJIMBY MarHiTHOro nosis Ha
BOOOMOIfIMHAHHSA HACIHHA SYMEHI0.

Martepiann i mMetoaun pAocnigXeHHA. AKWO ABa pPO3YMHU  PI3HOI
KOHUEHTpaUii po3aineHi membpaHolo, sika € HEMNPOHUKHOK ANt PO3YMHEHOT
PEYOBWHU, TO BUPIBHIOBAHHSA KOHLIEHTpaLil JOCAraeTbCsa 3a paxyHOK Andoysil
MOSEeKyn BOAM B PO34MH 3 BiNbLUOK KOHLIEHTPpaLE pedoBuHN [5].

Mig gieto MarHiTHOro nons NOCUITETBCA  AUdy3ia MONekysn Boawu,
yHacnigokK 4oro, 3pocTtae BOAOMNOIMMHAHHA HaCIHHS.

EkcnepymeHTanbHi  OOCNIMKEHHS MpoBOAUNUCA 3 SYMEHEM COpTYy
«ConHuegap». HaciHHA nepewmilwlyBann Ha TpaHCnopTepi 4epe3 MarHiTHe
nosie, LWO CTBOpKOBANOCA 4oTupmMa napamMy MOCTINHMX  MarHiTiB i3
iHTepmeTaniyHoro komno3nty NdFeB, BcTtaHOBneHux napaneneHO Hag i nig
CTPIYKOI TpaHcnopTepa 3i 3MIHHOK MOSISAPHICTIO.

MarHiTHy iHOYKUiIO perynioBanyM 3MiHOK BIACTaHi MK MarHitTamm B
mexax 0-0,5 Tn i BumiptoBanu Ttecnametpom 43205/1. LWBMAKICTL pyxy
HaCiHHSA Yepe3 MarHiTHe none perynoBanu B mexax 0-0,8 m/c 3a JonomMoroto
nepeTBoproBaYa YacToTu CTPYMY.

KoHTponbHe Ta o6pobrieHe y MarHiTHOMy Moni HacCiHHA 3BaXXyBanu 0
3aMo4yBaHHS Ta nicnsa Moro 3amModyBaHHA B AUCTUIbOBaHIN BoAi npoTarom 30
xB. [MnTomMe BogonornnHaHHA po3paxosyBanu 3a popmyroto [1]:
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m._ —m
Y=—2_1.100%,
m

1 (1)

Ae m, — Maca HaciHHS (KOHTPONbHOro Ta 06pobneHoro) Nicns 3amodyBaHHS;
M4 — Maca HacCiHHS NiCrsi 3aMOYyBaHHS.

HocnimpkeHHa BANMBY MarHiTHOI  iHAYKUIT | WBWMAKOCTI pyxy Ha
BOAOMOIMNHAHHA HaCiHHA MWeHWUi Npu MarHiTHin obpobui nposoaunuca 3
BUKOPUCTAHHAM Teopil nnaHyBaHHA ekcnepuMeHTy [6]. Ak dakTopu
npunmMannca MarHitHa iHaykuis (X1) i weuakicTb pyxy HaciHHA (X2), a 3a
BUXiQHY BENMYMHY — BOAOMNOMNIMHAHHA HACIHHA MWeHWnLi.

Ha ocHoBi npoBeaeHnX 0AHOMaKTOPHUX eKCnepuMeHTIB Bynn BU3HaYeHi
3Ha4YeHHSA BEPXHbOro, HMXHLOIO Ta OCHOBHOIO PIBHIB ddakTopa, siKi CTaHOBUIN
Ana MarHiTHol iHAykuil, signosigHo, 0; 0,65 i 0,130 Tn, onsa WBMOKOCTI pyxy
HaciHHsa — 0,4; 0,6 i 0,8 m/c.

PesynbTatn gocnigxeHHA Ta iXx 06roBopeHHs. Y no4aTtkoBUN MOMEHT
Yyacy KifbKiCTb PEYOBMHW B PO34YMHaXx, po3gifieHnx mMemOpaHol, CTaHOBUTD,
BignosigHo, C1V ta C2V. B yctaneHomy pexumi nicna gudysii Monekyn soau
3 PO34YMHY 3 MEHLLOK KOHLEHTpaUuielo B po34MH 3 BinNbLUOK KOHLIEHTpaUiEto
PEYOBMHWN KOHLIEHTpALil PO34MHIB BUPIBHIOKOTLCS | CTAHOBNATb

oy oy |
VAV V-AV 2)

ae AV — o6’em Bogu, KN NPONLLIOB Yepe3 MemMbpaHy, M°.
I3 piBHSIHHSA (2) OTpMMaeMO

=(C1 —C2)V

C. +C

AV .
1772 3)

Mpouec andyasii Bogn yepes membpaHy onucyeTbCcsi 3akoHOM dika:
(C +C)dAV D
L2 =~ (C,(V +AV)=C (V = AV)),

ae D — koediLieHT audysii, M%/c;
AL — ToBWMHA MeMbBpaHu, M.
3Biacu maemo:
(C, +C.)dAV D
L2 =— 2 _((C, —C WV +(C, +C,)AV),
dt AL2 2 1 1 2 (5)

abo
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1 2 | (6)

Mpun novatkoBmx ymoBax (t=0, AVnoy=0) ue andpepeHuinHe PiBHAHHSA
Mae po3B’A30K:

-2 (7)
C -C 2
AV=_1_"2ypj1_ AL" |
C1+C2
3Bigcu BOOONOMMMUHAHHSA KIITUHW:
D t
Cc -C )
Am=pAV=—L_2p|1_ AL" |
C1+C2

(8)

[e p — rycTuHa Boaw, Kr/m®.
KoediuieHT andysii Yepes KNiTMHHY MeMbpaHy MOXHa BU3HAYUTU 3a
dopmynoto [1]:

ne ks — koedilieHT, ¢
a — MibKaTOMHa BigcTaHb, M;
E, — eHepriga akTuBauil gudyaii, [x;
k — ctana bonbumaHa, Ix/K;
T — abcontoTHa Temnepartypa, K.
Mpwn gii marHiTHoro nonsi po3mip nopu B MeMbpaHi 3pocte i byae

a+K MAB
CTaHOBUTU AL | ne B — marHiTHa iHAyKuis, KM — koeiuieHT.
Lle o3Havae, wo nig Aieto MarHiTHOro MNons Ha KiTMHHY MeMbpaHy
NiABULLYETBLCS 11 MPOHUKHICTb, TOMY 3pOCTa€e BOAOMNOIMNHAHHS:
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_ AL t (10)

EkcnepumeHTanbHO BCTAHOBEHO, WO NpY 3MiHi MarHiTHoOI iHgykuii Big 0
no 0,065 Tn, BOOONOrNMHAHHSA HACIHHS SSMMEHI0 3pocTae, a nNpu noganswomy
36inbLUEHHI MarHiTHOT iHAYKUIT noYMHae 3meHwyBaTucs (puc. 1). BctaHosneHo,
WO Npu MarHiTHin iHaykuil, wo nepesuwye 0,130 Tn, BOAONOrMMHAHHSA
3MIHIOETBCH HEICTOTHO i CTAHOBUTb AN HACiHHA A4MeHto 17 % (y KoHTponi —
9,8 %).

22
Ya
18

16

- —

14
12

10

0 100 200 300 MThH 500
B ——

Puc. 1. 3anexHicTb nuTOMOro BoaonornuHaHHA HaciHHA AYMEHI0 Big MarHiTHoOI
iHAYKUiT

3a pesynbTatamm npoBedeHoro 6aratoakTOpHOro €EKCNePUMEHTY
OTPUMaHO PIBHSAHHS perpecili, sike y (pisnyHnx BenmymHax mae surnag (puc. 2):

Y =9,836+ 298,338 —0,486v-75Bv—15628". (11)

BcTtaHoBneHo, Wo BOAONOrNIMHAHHSA HACIHHSA A4YMEHI0O MakKCuMarnbHe npu
MarHiTHin iHaykuii 0,065 Tn. Edekt marHitHOI 06pobkn 3anexuTb Big
LUBMAOKOCTI pyXy HacCiHHA, ane B Aiana3oHi weuakocten 0,4-0,8 m/c BoHa €
MEHLL iCTOTHUM pakTOPOM, HiXX MarHiTHa iHayKuis. Hankpaldi pesynstatu 6yno
oTpumMaHo npu weuakocTi 0,4 m/c.
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Puc. 2. 3miHa nMTOMOro BOAONOINIMHAHHA NpPW 06poOLi HAaCiHHA AYMeHIo
B MarHiTHomy noni

BucHoBKM i nepcnekTuBW. Ha OCHOBI npoBedeHUX AOOCHigXeHb
BCT@HOBIEHO, WO BOAOMNOIMMHAHHSA HACIHHS SSMMEHIO NPU MarHiTHin o6pooui
3anexuTb Bi4 KBagpaTa MarHiTHOI iHAYKUiT Ta WBWMOKOCTI pyxXy HACiHHA B
MarHiTHomy noni. HanegekTuBHiwWMA pexum obpobkn mae wmicue npu
MarHiTHIn iHaykuii 0,065 Tn i wenakocTi pyxy HaciHHs 0,4 m/c.
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BJIMAHUE MATHUTHOI'O NoJAd HA BOAONOINMoOLWwEHUE CEMAH
AYMEHA

B. B. CaB4eHkoO,
A. 0. CuHaBckum

AHHOmMauusi. YcmaHo8reHo 6/lusHUe Maz2HUMmHoO20 [10/I  Ha
8o0oroanouweHuUe ceMsiH SHMEHS.

Ha ocHose nposedeHHbIX mMeopemuyecKux U 3KcriepuMeHmarbHbIX
uccriedosaHull ycmaHO8/1eHO, Ymo 8000rNo2rIoWeHUe CEeMSH rpu rpedrnocesHouU
obpabomke 8 MacHUMHOM r10/1e 3a8UcUm om Keadpama MacHUMHoU UHOYKuUU U
CKopocmu O8UXXEeHUSI CEMSIH 8 MascHUMHOM rone. [lpu u3aMeHeHuUU magHUMmHou
uHOykuyuu om 0 0o 0,065 Tn eodoroaroweHUe ceMsH eo3pacmaem, a rpu
OanbHelweM ee ygernuyeHUU HadyuHaem yMeHblwambscs. Ecnu mazHumHas
UHOykuusi  npesbiwaem 0,130 Tn,  eodoricerioweHUe  U3MEHSIemcs
HECYLWEeCMB8EHHO M0 CPasHEHUK C KOHMPOIIEM.

Haubonee aghpekmusHbIl pexum obpabomku umeem mecmo npu
MazgHumHoul uHOykuuu 0,065 Tn u ckopocmu dsuxeHusi cemsiH 0,4/c. Tlpu
makoMm pexume obpabomku omHocumersibHoe 8000Mo2/IoWeHUe CeMsH
AYMeHs yeenudurnocb Ha 11,1 % no cpagHeHUK ¢ KOHMPOJIEM.

Knroyeebie crnioea: MazcHuUmMHasi UHOYKUUSI, CKOPOCMb OBUXKEHUSs
3epHa, Oudgbgpy3usi MorseKysn, Kiiemo4dHass mMembpaHa, eodornozsioujeHue,
SYMeHb

EFFECT OF MAGNETIC FIELD ON WATER ABSORPTION
OF BARLEY SEEDS
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V. V. Savchenko,
A. Yu. Sinyavsky

Abstract. The aim of the research was to establish the influence of
magnetic field on the water absorption of barley seeds.

On the basis of theoretical and experimental studies have established that
water absorption of seeds at presowing treatment in a magnetic field depends on
the square of the magnetic induction and speed of seed motion in the magnetic
field. When the magnetic induction changes from 0 to 0,065 T water absorption of
seeds increases, and with a further increase of magnetic induction begins to
decrease. It is found that when the magnetic induction greater than 0.130 T, the
water absorption does not change significantly compared to the control.

The most effective treatment regimen occurs at 0.065 T magnetic
induction and speed of the seeds of 0.4 m/s. The relative water absorption of
barley seeds increased by 11.1 % compared with control.

Keywords: magnetic induction, the speed of grain, diffusion of
molecules, cell membrane, water absorption, barley
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