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The absolute mass of seeds and fiber flax harvesting

The paper is aimed at enhancino the efficiency of fiber flax mechanized production through introducing
promising technologies of harvesting which provide for obtaining the maximum yield, long fiber count and high-
quality seeds by its absolute mass.

On the basis of the references cited the paper highlights the investigations into the empirical distribution
of the absolute mass of seeds of fiber flax which is harvested under its green, early yellow, yellow and complete
ripeness. Consideration is given to the range of variations in the absolute mass of seeds, its arithmetical mean,
average quadratic deviation and the coefficient of variation. The authors determine the correlation of average
quadratic deviations of the asymmetry coefficients, as well as the excess related to these coefficients. On the
basis of the calculations and with respect to the value of y-square of Pirson criterion one can prove the
insignificance of the differences between empirical distributions and the standard law. When applying the
peculiarities of the standard distribution one can reveal the probability of obtaining seeds with appropriate
absolute mass which determines its sowing quality. The paper also generalizes the information related to
reaching the appropriate phases of ripeness with respect to the number of days beginning from the green phase.
The authors specify the character of the quantitative changes in the absolute mass of seeds and in the absolute
and relative humidity of seeds boxes expending on the phases of fiber flax ripeness with respect to the number of
days beginning from the green ripeness which makes it possible to determine the corresponding method of
harvesting and the organization of flax harvesting process.

Depending on the duration of fiber flax harvesting process the change in the absolute mass of fiber flax
seeds is presented by the equation of moderated ascending logarithmic function, and the absolute and relative
humidity of seed boxes — by the equation of lines with negative angle coefficients.
fiber flax, absolute mass, phases of ripeness, harvesting, days, regularity
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TeopeTnuHe AOCHIKEHHS KOHYCHOTO CTa0lI13aTopa
MOTOKY CHUIIKOTO Mareplajgy YCTaHOBKH O€3IMepepBHOI
J1i IS 3aBaHTAKECHHS CUTIKUX MaTepialiiB

OTpuMaHi 3aJIeKHOCTI IIBHKOCTI PyXy CHIIKOTO MaTepialy M0 KOHyCHOMY cTa0ii3aTopy 3alle)KHO Bif
BEJIMUMHM KyTa KOHYCA, BIJICTaHI BiJ KOHYCHOro crabimizaropa M0 3aciiHKM KiamaHa 1 KoegilieHTa TepTs
CHIIKOTO MaTepiamy, 3a30py MDK TOpIIeM MaTepialompoBOAa i KOHYCHHM CTaOUTi3aTOpOM, TOBIIMHHU IIApy
CHITKOT'O Martepiairy, 110 CXOJUTh 3 TOBEPXHI KOHYca.

KOHYCHHI cTadinizaTop, ycTaHOBKA, CHIIKMII MaTepiaj
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Teopernueckoe HccJeA0BaHMe KOHYCHOIO CTa0M/IM3aTOPa IOTOKA ChINYy4Yero MaTepHaja YCTAHOBKH
HeNPepbLIBHOIO JeiCTBUS IS 3arPy3KH CHITYYHX MaTepHaJIOB

[Tosy4eHHbI 3aBHCUMOCTH CKOPOCTH CBIIIy4ero Marepualia MO0 KOHYCHOMY CTaOWiInM3aTopy B
3aBHCHMOCTH OT BEJIMYMHBI YIjIa KOHYCa, paCCTOSHHS 10 3aCIOHKH KJlanaHa U KodQQUIIMEeHTa TPEHHUS ChIITyYero
MaTepHaa, 3a30pa MeX/y TOPLIOM MaTepHUAIONPOBOA M KOHYCHBIM CTaOMIIN3aTOPOM, TOJIIUHBI CJIOS CHITYYero
MaTepuaa, YTO CXOIUT M0 MOBEPXHOCTU KOHYCA.
KOHYCHBIH cTa0MJIM3aTOP, yCTAHOBKA, ChINMYYUil MaTepual

ITocTanoBKka mpodjeMHu. YCTaHOBKHM Oe3nepepBHOI [ii MalOTh psJ IepeBar nepen
YCTaHOBKAMH 3 IMKJIIYHOIO Moaueio (HU3bKi €HEPreTHYHI BUTPATH, BUCOKA MPOAYKTUBHICTb,
MEHIIIA MaTepiajOeEMHICTh TOIIO) [1], TOMy BIOCKOHAJICHHS YCTaHOBOK Oe3mepepBHOI il €
aKTyaJgpbHOIO 3amadero. KoHycHHMiE cTalimi3aTop MOBHHEH CTa0LIi3yBaTH IOTIK CHITKOTO
MaTepialy Mo Maci nepea HaAXOMKEHHIM /10 TOIUThUMX MaTpyOKiB

AHaJi3 ocTaHHIX AociailzKeHb i myOjikamiii. ABTOpaMy NMPOBEACHO OCIIIKEHHS
cTaluii3aTopa, BUKOHAHOTO Yy BUIJISAI BOPOHKH, OOIPYHTYBAaHO MOCTaYaJIbHUM HPUCTPIH 1
OOIpyHTYBaHO MPOIYKTHBHOCTI ycTaHOBOK OesmepepBHOi mii [1,2,3]. Po3B’sA3KOM CXOKHX
3a/1a4 TaKOX 3aiMaIMCh 1HII gocmigauku [4,5,6].

IlocTanoBka 3aBaanHsi. BpaxoByrouu Te, 1m0 KOHYCHUN CTaOUII3aTOp € CKJIaJI0BOIO
YaCTUHOIO KOHCTPYKIIIi NePCHEKTUBHOI YCTAHOBKU Oe3mepepBHOI i1, BUHUKIIA HEOOXIHICTh
y JOCII/KEHHI B3aEMO/IiT TIOTOKY CHITKOTO MaTepiaiy | KOHYCHOTo cTabinizaTopa.

Takum unmHOM HEOOXiAHO OyJlI0 MPOBECTH TEOPETHYHE MAOCHTIIKEHHS BIUIUBY
napamMeTpiB KOHYCHOTO cTadilizaropa Ha IIBHIKICTh CXOJDKEHHS CHIIKOTO MaTepiany 3
KOHyca 1 TOBIIMHU WIApy MOTOKY CHUIIKOTO MaTtepiaiy, II0 HAaIXOOUTh 0 MOIUIbYUX
(BMBaHTa)XyBaJIbHHUX) HATPYOKIB.

Bukiiag ocHoBHoro marepiaay. KonycHuii craGinizaTop 3abesmneuye cralimi3alito
MOTOKY CHITKOTO MaTtepiaiy o Maci.

[ToTik cumkoro Marepianxy Micis BUXOAY 3 OTBOPY OYHKEpa 3IMCHIOE BUTbHE TaIHHS
JI0 B3a€MOJII1 3 MOBEPXHEIO0 KOHYCA 1 B MOJAIBIIOMY MPOXOANUTH Yepe3 KUTBIIEBHIA 3a30p MiX
TOpIIEM MartepiamonpoBoaa i KoHycoM (puc.l) i micis CXOMKEHHS 3 KOHyca HaaXOIUTh J0

HOJUTBYMX MAaTPyOKiB MOCTAYaIBbHOTO MPHUCTPOIO.
= ?

2
e e N TR e A
f./”' /

Ilr- I — 1
- ,i
g A L% 4
/'\\:r"‘ T = /
| I b i /
| LA Y -
' \a’\ ' / 2
) ¥

g W

1 - OyHkep; 2 — 3aciiHka, 3 — MaTepiaonpoBij; 4 — KOHYCHHUI cKaT; 5 — NoAUIbuMiA HaTpyOoK

Pucynok 1 — Po3paxyHKoBa cxeMa KOHYCHOTO CTa0i1i3aTopa py BUIBHOMY MaJiHHI CUIIKOTO MaTepiay 3
BUXIJTHOT'O OTBOPY OyHKEpa
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BusHaunMo MIBUIKICTH 1 TOBIIMHY MIAPY CHUIKOTO Marepiany, 110 CXOAUTh 3 KOHYcCA.
Po3paxynkoBa cxema npuBeneHa Ha puc.l. Bick koopannaT OX mpoBoIMMO Yepe3 BEPIIUHY
KOHYCY, sKa 3HAaXOAWThCS Ha BiacTaHi h Bim BuximHOro orBopy OyHkepa. Bice OXj
HampaBJIsIEMO TIO TBipHIN KoHyca. BuOupaemo 1OBiNBbHY MaTepianbHy TOYKY A Ha BXOJI B
MaTepiajonpoBiy 1 MPOCTIAKYEMO 3a 11 pyXOM I10 TOBEPXHI KOHYCA.

Cnovatky MarepiaibHa TOYKa 37iiicHIOE BilbHe majinHsa (nanka AB). Ilortim
BiJI0yBa€THCS yaap 1Mo MOBEPXHI KOHYCHOTO cTabimizaTopa B To4ili B, mani — pyx mo moBepxHi
koHyca (manka BC).

I B nouamxosuii momenm V, =V, =4V} +2gh

ne V,— MBHUIKICTP BHUXOAY YAaCTUHKHM CHIIKOTO MaTepially 3 BHUXIZHOTO OTBOPY

OyHKepa,
h — BiacTanb Bij BUXiZHOTO OTBOpa OyHKEpa 0 BEPIIMHUA KOHYCA.
1I Pyx no nanyi AB
3 3aKOHy 30epeKeHHS eHePTii
Vy = V2 +2g- AB = V¢ +20xtga, (1)
ne OA=X.
111 Yoap 6 mouyi B

[IBUAKICTE TICTS yaapy
V, =Vgsina (2)

IV Pyx no nanyi BC onucyetbest nudepeHiialbHuM piBHIHHSIM

dv .
V—=g(sina— fcosa), (3)
dx,
ne f — xoedilieHT TepTs MaTepiaay Mo MOBEPXHI KOHYyca.
PiBustHHA (3) pO3B'SI3yeTbCA MHpH MOYATKOBIH YMOBI V (x,,) =V, (TyT X -

KoopauHata x1 B Toulli B). Buznauaemo mBuakicts B Tourti C:

V. = \/V12 +2g(sino — f cosa) (X, — X5) - (4)

Bpaxosytoun, mo X,; = X/ COSQL, X, = /COSOL, MOYKEMO 3aIHCATH

Ve =V +2g(r - x)(tga— f) . 5)

BukopucroBytoun 3anexHocti (1) i (2), ogepxkyemo:

Vg = Jsin? a(VZ +2gxtga) + 29 - (r — x)(tg e — f)

abo

Ve =y29(f —0,55in 200)x + 2g(tg o — f)r +V, sin’ o . (6)
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Vcepez[HeHa H_IBI/I,Z[KiCTB oo YCiX TOYKaAX, M0 MMOMMaJgar0Th HA ITOBCPXHIO KOHYCA (J'IaHKa

0C):

Ve, = Ir%jxvC (x)dx = %Mzg(f —0,5sin 20)x + 2g(tgo.— f)r +V,>sin? audx . (7)
0 0

[IpoinTerpyBaBIn, OTPUMYEMO

5 3 5
o = [3(ar +b)2 —5b(ar +b) + 2b4] ®)
e
a=2g(f -05sin2a),b=2g(tgo— f)r+V,’sin’a. (9)

Ha puc.2 HaBeseHi po3paxyHkH, siki 3po0iieHi 3a popmysamu (6) i (8). Sk i cimig Oyio
OUIKYyBaTH, 3HAWICHE yCepETHEHE 3HAYCHHS 3MIIIEHE B CTOPOHY IIBUAKOCTI JIJISl X, ONM3BKUX
nor.

1.36 T T T

134 e e 0o e o 0 s 0 0 0 0 0 @
Ve
VCy
eeee o, i
M/cex

5 | | |

1 0.02 0.04 0.06

X, M.
Pucynok 2 — 3anexHicTh IBUIKOCTI V¢ BiJ BEIMYMHH X Ta yCEPEIHEHE 3HAYEHHS MBUAKOCTI Ve,

opu f =0,6; 0 =1/4V, =15 m/c;r=0,073 u

BusHauyaeMo MBHKICTh CXO/UKEHHS CHIIKOTO Matepiany 3 konyca V. Po3p'a3apiuu
nudepennianbHe piBHAHHA (3) 3 modaTkoBOO yMmoBoW V(X,.) =V, aHamoriyao

MonepeaAHbOMy OTPUMYEMO

V, = V& +29(R-r)(tga— f) . (10)
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Pucynok 3 — 3aekHicTh IBUIKOCTI CXO/KEHHs CHIIKOTO MaTepiaiy 3 konyca Vj i

TOBIIMHM apy A MOTOKy CHIIKOTO MaTtepiaiy, IO CXOAUTh 3 KOHyca, Bif o

Ha puc.3-5 HaBeneHo Tpadiku BIUIUBY HapaMeTplB CTa61J113aTopa (a, Vo, f — nus.
puc.1l) Ha MBHUIKICTH CXOJDKEHHS CHITKOTO Marepialy 3 KOHyCa 1 TOBLIMHY IIapy MOTOKY
CHITKOTO MaTepiaiy, 0 HaJIXOAUTh JI0 NOALTPYHX (BHBAaHTAXyBaJIbHHX) ITATPYOKIB.

ToBmMHYy IMIapy CHOKOro Mmarepiaixy, [0 HAAXOAUTh M0 MOAUILYMX NaTpyOKiB,
BU3HAYAEMO 13 CITIBBIJHOIIECHHS:

SV =S,V (11)

Je S, — oA BUXiTHOr0 OTBOpPY OyHKepa,
Sg — IUIOIIa Mapy CUIIKOr0 MaTepiaiy, IO CXOJUTh C KOHYCA.

SQ =2nR-A y
e A — TOBIIMHA 1rapy CHUIIKOI'o MaTepiaﬂy.

2,3 31

2,25 30,5
¥ .
o 2,2 30 =
= =
2 315 295 ¢
o
= 2,1 g I
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m

1,95 27,5

1,9 27

1,3 1,4 1,5 1,6 1,7 1,8 1,9
VO’M/CEK.
-— -Viﬂ' A

PucyHok 4 — 3ajeXHiCTh MIBUJIKOCTI CUIIKOTO MaTepiaity v, 1 TOBIIMHM MIapy A TOTOKY CHIKOTO

MaTepiaiy, [0 CXOUTh 3 KOHyca, Bix Vo
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Pucynok 5 — 3a71eKHICTD IIBUIKOCTI CHIIKOTO MaTepiaiy v, i TOBLIMHY Iapy MOTOKY /A CHIIKOro Marepiany,

IO CXO/IUTHh 3 KOHYyCa, BiJl Koe(illieHTa TepTs CUIIKOr0 MaTepiany 1o moBepxHi konyca f

mr? -V, =2nR-A-V,, (12)
2
_ Yy (13)
2R-V,

HIBUAKICTD CXOMKEHHS CHUIIKOTO MaTepialy 3 KOHyca YCTaHOBKU Oe3nepepBHOI aii €
TOJIOBHUM TapaMeTPOM TEXHOJIOTIYHOIO IPOLIECY 3aBAHTAXEHHS CUIKUX MaTepiajiB T.s.
3a0e3meuye TpoIec pyxy 1 BIUIMBAE HA MPOAYKTHBHICTH Ta, B 3aJ€KHOCTI Bi KOHCTPYKIIi
YCTaHOBKH, Ha 3aIIOBHEHICTh 00’ €Ma TapH, B SIKy (acyeTbcs CUIIKME Martepiai. biipin Bucoka
MIBUJKICTh 3a0e3neuye Kpalll mapaMeTpyd TEXHOJIOTIYHOIO TNpOLECy 3aBaHTAXEHHS 1
3aroBHEHHS 00’ eMa TapH.

MaxkcumanbHa TOBIIMHA MIapy HOTOKY CHIIKOIO Martepialy 3 KOHyca YCTaHOBKH
Oe3nepepBHOT J1ii 00MEXKYEThCS PO3MipaMH 3aBaHTAXKyBaIBHOTO MAaTpyOKa sIKi, B CBOIO Uepry,
3anexarhb BiJl pO3Mipy KiaraHa TapH, B sIKy (acyeThCsl CUIIKUN MaTepial.

BucHoBku.

1. IIpu 36inblIeH] KyTa HaXWIy MOBEPXHI KOHyca J0 FOPU3OHTANIl @ Ta MOYaTKOBOI
HIBUJAKOCTI Vo, IIBHUIKICTH CXOMKEHHS CHIIKOIO Marepialy 3 KOHyca 30UIbLIYETbCS, a
TOBIIIMHA IIAPY MOTOKY CHITKOTO MaTepiaiy, 0 CXOAUTh 3 KOHYCa 3MEHIITY€EThCS.

2. 3HayHUi BIUIMB Ha IIBUJKICTb CXO/KEHHSI CHUIIKOIO MaTepiayly 3 KOHyca 1 TOBLIMHY
mapy MOTOKY CHITKOTO MaTepiaiy, IO CXOAMTh 3 KOHyca, YuHUTh f. ToMy mpH BETHKHX
3HAYeHHSAX KoedillieHTa TepTs CHUIIKOrO Marepialy IO TIOBEpXHI KOHycCa, HEOOXiTHO
MOBEPXHIO KOHYyCa IMMOKPUBATH MaTepiajaMy 3 MAIMMU 3HAYCHHSIMH KOe]illieHTa TepTsI.

3. LIIBUAKICTh CXOMKEHHS CHIIKOI'O MaTepialy 3 KOHyca YCTaHOBKU Oe3nepepBHOT il
€ TOJIOBHUM TIapaMETPOM TEXHOJIOTIYHOTO TMPOIECY 3aBAaHTAXECHHS CHUIKHX MaTepialliB T.s.
3a0e3neuye MpoIec pyxy 1 BIUIMBAE HA MPOAYKTHBHICTH Ta, B 3aJ€KHOCTI B KOHCTPYKIi
YCTaHOBKH, Ha 3alIOBHEHICTh 00’ €Ma TapH, B SIKY (pacyeThCsl CHIIKHIA MaTepiall.
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4. BimnoBimHO  poO3paxyHKiB, PEKOPEHIOBAHUMH  I1apaMETPaMH  YCTaHOBKH
Oe3nepeprHOi aii €: V ; >2 m/cek., Vo>1,4 m/cek., o >1 pax., A <50 mm., f<0,6.

Cnucok nitepatypu

1. IMTar. (11) 109488 Vkpaina, MIIK B65B 1/04, B65B 1/06, B65B 1/18 (Vkpaina). YcraHoBka
OesmepepBHOi il IS 3aBaHTAXKCHHS CHUIKHX MartepiamiB y kimamanHi Mimka / Opurraka O. B.,
Kpasuos A. O., AptioxoB A. M., Opumaka B. O.; 3asBauk 1 mnareHrorpumau Opumaka Oxer
Bonogumuposud . — Ne 2201315037 ; 3asBn. 23.12.2013 ; ony6u. 25.08.2015, Bron. Ne 16.

2. Opumaka O.B.  OOrpyHTyBaHHS IIOCTaqaJIbHOTO IIPUCTPOIO YCTAHOBKM Oe3mepepBHOI Tl Juis
3aBaHTaXeHHs cunkux matepianis / O.B. Opumaka, B.1. I'yiyn, A.M. Aptioxos // 3aramsHoaepKaBHHIA
MDKBIZIOMYHH HAyKOBO-TeXHIUHUI 30ipHUK «KOHCTpyIOBaHHSA, BHPOOHHIITBO Ta EKCIUTyaTallis
cimpepkorocogapebkux Mamme». — Kiposorpan: KHTY, 2014. — Bum. 44. — C. 41-48.

3. Opumaka O.B. TeopeTnuHe MOCHTIKEHHS YCTAaHOBKH Oe3MepepBHOI Mil JUIsl 3aBaHTAKEHHS CHITKHX
marepiainis / O.B. Opuinaka, B.B. T'ongapos, B.O. Opumaka, A.O. Kpasios // 36ipHUK HayKOBHX Tparlb
KHTY «Texnika B  CUIbCHKOTOCIIOJAPCHKOMY  BHPOOHHIITBI, raiy3eBe  MalIMHOOYAyBaHHS,
aBTomaruzauis». — Kiposorpax: KHTVY, — 2012. — Bum. 25, 4. 1. — C. 54-60.

4. Opwuiaka O.B. AHani3 NpoJyKTUBHOCTI yCTaHOBKHM Oe3MepepBHOT il /Uil 3aBaHTa)KCHHS CHITKHX
marepianie [Tekcr] / O.B. Opumaka, B.O. Opumaka, A.M. AptioxoB, A.O.Kpasuos // Bicauk
Yxpaincbkoro BijtinenHst MixknapoHoi akaneMii arpaproi ociti. — Bun. 1. — 3anopixoxs: HBK Inarep-
M, 2013.- 220 ¢. — C. 169-175.

5. Bacmibes H.®. CoBeplieHCTBOBaHHE TEXHOJIOTHH (PaKIHOHHONH 0OpaOOTKM 3epHOBOrO MaTepuaia B
yenoBusix 3abaiikanbs [Teker] : aBToped. mumc. ... kama. TexH. Hayk: crer. 05.20.01 / H.®. Bacuses. —
Vinan-Yp, 2006. — 24 c.

6. BacusnbkoBebkuit O.M. Po3po0Oka KoHCTpyKIii Ta 00TpyHTYBaHHSI TapaMeTpiB BiALEHTPOBOTO PEIIITHOTO
cemaparopa 3epHa [Tekcr] : muc. ... kaua. texH. Hayk / O.M. BacunbkoBebkuii. — Kiposorpaz, 2001. —
164 c.

7. Hecrepenko O.B. OOrpyHTyBaHHSI TapaMeTpiB JKUBHIBHOTO MPUCTPOIO IJIs 6araTopiBHEBOrO BBEICHHS

3epPHOBOTO MaTepiany y BepTHKaJIbHHH mHeBMocenapyrouunid kaHan [Tekcr] / O.B. Hecrepenko, JI.I.
Herpenko, C.M. Jlemenko, O.M. BacunbkoBcbkuii, C.5. T'onyapoBa // 3306ipHHK HayKOBHUX CTarei
"Cinbebko-rocnogapebki Mammunan'. — Bur. 34. — JIynek: JIHTY, 2016. — C. 92-103.

Oleh Oryshaka, Assos. Prof., PhD tech. sci., Vasily Gutsul, Assos. Prof., PhD phys.&math. sci., Anatoly
Artiuhov, Assos. Prof., PhD tech. sci.

Kirovograd National Technical University, Kropyvnickiy, Ukraine

Theoretical investigation of the cone of free-flowing material flow regulator installation of continuous
action for loading free-flowing materials

The resulting dependence of the speed of the free-flowing material in the feed device from the height of
the free flight, the coefficient of friction, angle of inclination of the side walls of the receiving receiving hopper,
as for the case of fixed position receiving hopper, and for the case of circular motion of the funnel for different
values of the angular velocity.

When you increase the angle of the surface of the cone to the horizontal o and V, the speed of descent
of granular material from the cone increases, and the thickness of the layer of bulk material flow that is coming
off the cone decreases.

A significant impact on the speed of descent of granular material from the cone and the thickness of the
layer of bulk material flow that is coming off the cone f has.

For large values of the coefficient of friction of the granular material on the surface of the cone, the
surface of the cone to cover the materials with small values of the coefficient of friction.
conical stabilizer, units, free-flowing material
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