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Annomauusn

Bsedenue. Huzkas 4MCTOTa 04eca CEMEHHBIX KOPOOOUEK PaCTEHHH JIbHOYOOPOYHBIMHU Ma-
IIMHAMH SBIISIETCS TPOOJIEMOI B TEXHOIOTUYECKON OIIepalliy IIPH YOOpKe JIbHa-JONTYHIIA.
AHanu3 KOHCTPYKIHil rpeGeHOK 0UeChIBAIOIINX YCTPOHCTB TO3BOJUII BHISIBUTH OCHOBHBIC
HEZOCTAaTKH, He MO3BOJISIOIINE B MOJHOM 00beMe 00eCTeYnTh arpoTeXHUIECKne Tpedo-
BaHUA IPH YOOpPKe JbHA-JONTYHIIA, TI03TOMY MPEUIOKeHa HHHOBAIIMOHHAS KOHCTPYKIHS
CHEMHOI IpeGEeHKH U1l OTHOPOTOPHBIX JKATOK OapabaHHOrO THUMA.

Lenv uccneoosanus. OnpeneanTb YUCTOTY odeca CTedel IbHA-T0ITYHIa IPH 04ece Ha
KOPHIO Chb€MHBIMH O4ECHIBAIOIINMHE I'peOEHKaMK OTHOPOTOPHOTO OYeChIBatoIero 6apadaHa.
Mamepuanet u memooui. VI3roTOBIEHA SKCIIEPUMEHTAJIbHAS YCTAHOBKA, KOTOPAsi II03BOJISET
CMOZICNTIPOBATh MPOLECC o4Yeca JbHA Ha KOPHIO IPeOCHKaMU OJJHOPOTOPHOTO OYECHIBAIO-
miero 6apabana. 3a mepuoz ¢ 2018 mo 2023 rox ObUTH McCIeTOBaHEI H 000CHOBAaHBI KOH-
CTPYKTHBHBIE IIAPAMETPbI U PEKHMBI pabOTHI OYECHIBAOIIETO yCTpoiicTBa. Pazpaborana
METOMKA HPOBEJICHHSI MHOTO(AKTOPHOTO SKCIIEPHMEHTA 10 ONPEASICHHIO YHCTOTHI 0ueca
JIbHAa-JI0JITYHI[A OYECHIBAIOIINM yCTPOHCTBOM OapabaHHOTO THIIA C pa3MEICHHBIMU Ha HEM
CbEMHBIMH TPEOCHKAMH.

Pesynomamut ucciedosanus. TIpencTaBIeHbI pe3y/IbTaThl KAMEPAIBHBIX PAa0OT M0 OT/IEICHHIO
CEMEHHBIX KOpoOouek OT cTebIeil IbHa-0ryHIa Ha KOPHIO ChEMHBIMH 0Y€CHIBAIOLINMI
rpeGEeHKaMH C LeNbI0 ONPEACICHUS KauecTBa oueca. YCTaHOBICHO, YTO YHCTOTA O4yeca
pacTeHuii IbHa-IONTYHIIa Ha KOPHIO COCTaBIAET 10 99,2 %.

Obcyscoenue u 3axrouenue. TIpu odece pacTeHH bHa-10NITYHIa copra Hagexaa Ha KOpHIo
CHEMHBIMU TpeOeHKaMI OTHOPOTOPHOTO OapabaHa B JaOOPaTOPHBIX YCIOBUSIX OBLITH H3yYEHEI
(bu3MKO-MexaHnYeCKue CBOiicTBa cTeOeil, OnpeeneHb! ONTUMAIIBHBIE PEXKUMBI PabOThI
odechIBaroNIero 6apadaHa, KOTOpbIe 00eCIEeUnBAIOT YHCTOTy odeca crebieil Boime 98 %,
YTO COOTBETCTBYET arpOTEXHUYECKUM TPEOOBAHHAM, IPEBSBIACMBIM K IbHOKOMOAHHAM.
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YCTaHOBOYHBIH 3a30p, OYECHIBAIOMNIT Oapaban

Kongpnuxkm unmepecog: aBTopbl 3asBISIIOT 00 OTCYTCTBUH KOH(IMKTA HHTEPECOB.

QDunancuposanue: pabora BBINOIHEHA TIpU nojyiepikke MuHoOpHayku Poccnu B pamMkax
Tocynapcrennoro 3aganus ®I'BHY OHIT JIK (Ne FGSS-2022-0005).

bBnazooapnocmu: aBTOpHI BBIPAXKAIOT O1aroflapHOCTh PEIEH3EHTaM 32 LIEHHBIE 3aMeYaH s
U NPEJUIOKEHUs], C/IeIaHHbIE [IPU PELICH3UPOBAHUM CTAaThH.

Jna yumuposanus: Pe3ynbTaTbl KaMEpaIbHBIX padOT MO OTACICHHIO CEMEHHBIX KOPO-
60ou4eK JIbHA-JI0JITYHLIA IPH OYeCce Ha KOPHIO IPeOCHKaMH OZIHOPOTOPHOTO OYECHIBAIOLIETO
Oapabana / C. B. ConoBbéB [u ap.] / NmxeHepHbIe TexHOIOTHH U cucteMbl. 2024. T. 34,
Ne 3. C. 350-369. https://doi.org/10.15507/2658-4123.034.202403.350-369
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Abstract

Introduction. The low purity of combing flax seed balls with flax harvesters is a problem
for the technological operation when harvesting fibre flax. The analysis of the comb de-
signs of the combing units made it possible to identify the main disadvantages that do not
fully meet the agrotechnical requirements for harvesting fiber flax. An innovative design
of a removable comb for single-rotor drum-type harvesters is proposed.

Aim of the Study. The study is aimed at determining the purity of combing the standing
fiber flax stems using a single-rotor comb-dresser with removable combs.

Materials and Methods. There has been made an experimental setup to simulate the pro-
cess of combing standing fiber flax plants with combs of a single-rotor comb dresser.
During the period from 2018-2023, the design parameters and operating modes of the
combing unit were investigated and justified. There has been developed a technique for
conducting a multifactorial experiment to determine the purity of combing fiber flax using
a combing drum-type unit with removable combs.

Results. The results of laboratory studies on the separating flax balls from the standing
fiber flax stems by removable combs are presented to determine the combing quality. It has
been found that the purity of combing fiber flax plants is up to 99.2%.

Discussion and Conclusion. When studying the technological process of combing Na-
dezhda standing fiber flax plants the with single-rotor drum removable combs, the physico-
mechanical properties of the flax stems were studied in laboratory conditions, the optimal
operating modes of the combing drum were determined, which ensure the purity of the
stems above 98% that meets the agrotechnical requirements for flax combines.

Keywords: removable combing comb, flax, combing purity, installation gap, combing
drum
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Beenenue. Haubomnee TpyroeMKIM U 3aTpaTHBIM HPOLIECCOM B JIbHOBOJICTBE SIBIIS-
eTcst yOopka, Ha JIOJI0 KOTOPOH, B 3aBUCHMOCTH OT MPHHSATON TEXHOJIOTHH, IPUXOAUTCS
65—-80 % 3arpar Tpyna, 5575 % nenexnbix 3arpat u 10 40 % 3aTpar 3HEPrUN.

OnHO¥1 13 OCHOBHBIX TEXHOJIOTHYECKHX OTlepaluii mpu yOopKe JbHa~I0NTyHIA SIBIIsI-
€TCs OT/ETICHIE CEMEHHOM 9acTH — KOpoOoUek oT crebieii. Ouec BIMseT Ha TIOKa3aTeTn
MOTEPH CEMSTH M COJIOMBI, BBIXO/ M Ka4€CTBO BOJIOKHA, COCTaB BOPOXa, TPYIOEMKOCTh
1 SHEPTOEMKOCTh MPOIIECCOB €T0 CYIIKH U MepepaboTKH.

[Ipomecc oveca pacTeHM JTbHA-TONTYHIA 3aKIIOYACTCS B OTICICHHH CEMEHHBIX
KOpOOOYEK OT CTEONEH, TPU ITOM MEXaHMYECKHUE BO3IEHCTBUS OYECHIBAIOIINX Pa0OINX
OPraHOB Ha CJIOH cTeOelt MPUBOIAT K Ie(hopMaIii CEMEHHBIX KOPOOOUYEK C UX YaCTUY-
HBIM WJIH MTOJTHBIM Pa3pyIICHHEM.

Jo nauana 2000-x rr. B Poccun u benopyccun neH-gonryHen npenMyIecTBEHHO
yOupaiu mpy MOMOIIH JHbHOYOOPOYHBIX KOMOAHOB. [laHHAsI TEXHOJIOTUS UMeTa Pl
HEJIOCTATKOB. AHAJIM3UPYsl MHOTOJICTHUE UCIIBITaHUs JibHOKOMOaitHa JIK-4 Ha marmm-
HOCTPOUTEIBHBIX CTAHILUAX, ONMPEICIIIN, YTO O0IINE HEBO3BPATHUMEIE TIOTEPH CEMSH
COCTaBJISIIOT B cpeiHeM 6,63 %, 4To BBIIIIE JOMTYyCKAEeMBIX 110 arpOTEXHIUUYECKUM TPeOo-
BaHusAM HOpM. HeOoubinast mupuna 3axeara (1,52 M) u pabodast ckopocThb (10 7 KM/4)
CHIDKAIOT MPOU3BOAUTENHHOCTE arperara o 1 ra/d. [To coBpeMeHHBIM MEpKaM 3TO He
JIOTTYCTUMO, TaK KaK MPUXOAUTCS YBEITUYUBATh CPOKH yOOPKH, KOIMYECTBO 3aJeHCT-
BOBaHHOH TEXHHKH W YEJIOBEYECKOTo pecypca. Kpome 3Toro, Ha BEIXO/IE MBI ITOITydaeM
JIFHOBOPOX C CEMEHAMHU, KOTOPHIH HY)KAaeTcs B AalbHEHIIel nepepadoTke.

TexHonorus yoopKu JIbHA-IONTYHIIA METOIOM OYeca Ha KOPHIO UMEET PsJ] JOCTO-
MHCTB Iiepes yOopKoi IbHOkoMOaitHOM. Vcronb30BaHre CEpUIHBIX 36pHOYOOPOUHBIX
KOMOaiHOB faeT 00JbIION 3KOHOMUYECcKHH 3(p(eKT 3a cueT yxoaa OT y3KOHAIpaBIeH-
HOU JTbHOYOOPOYHON TEXHUKH W TIO3BOJISIET MOMYYUTh IEPBUYHO OUYHILEHHBIE CEMEHA.
[TpumeHeHue cepuiiHBIX OUECHIBAIOIIMX KATOK C MIMPUHON 3axBaTa oT 4 10 8 M obec-
MIEYMBAET BHICOKYIO TIPOU3BOTUTEIHHOCTD U TTO3BOJISIET 3HAYUTEIBHO COKPATUTH CPOKH
yOOpKH, YTO OYECHB AKTYaJILHO NPH IJIOXUX NOTOTHBIX YCIOBUSIX.

B aroii cBs3u 3a1a4a 10 000CHOBAHUIO U pa3padOTKe Mallo3aTpaTHOM 1 3 PEKTHB-
HOM TEXHOJIOTHH YOOPKH JIbHA ITyTeM Odeca pacCTCHHUH Ha KOPHIO CEPUIHBIMU JKaTKaMH,
KOTOpBIE arperaTupyeTcs ¢ 3epHOyOOpOUHBIM KOMOAWHOM, SIBIISIETCS aKTyaJIbHOM.

ArpoTtexHrdeckne TpeOOBaHus K MPOIleccy oueca Ha KOPHIO NICHTHIHBI TpeOoBa-
HUSM, TIPEIBSBISEMBIM K JTbHOYOOPOUYHBIM KOMOaliHAM: CEMEHHOW MaTepuai (BOpox)

352 Texnonoauu, mMawunsl u 060pyooeanue


https://doi.org/10.15507/2658-4123.034.202403.350-369

Vol. 34, no. 3. 2024 ENGINEERING TECHNOLOGIES AND SYSTEMS '

JIOJDKEH OBITh OTIEINICH OT PACTeHUH ¢ YMCTOTOM He MeHee 98 % u conepkaHueMm myTa-
HUHBI He Ooniee 3 % [ 1], mocie Bo3aeicTBUsI paboYHX OpPraHoB JIbHOYOOPOUHOM TEXHUKH
CTEONU TOJKHBI COXPAHSTh CBOIO LIENIOCTHOCTh M MIPUPOIHYIO IPOYHOCTH [2].

Lenp uccremoBanus 3aKI0UAETCS B ONMPEICIICHUH YHCTOTHI oueca cTedei ibHa-
JOJITYHIIA [IPY 04€CE Ha KOPHIO ChbeMHBIMU 04EChIBAOLIUMU IPEOCHKAMU OHOPOTOPHOIO
odeckIBarolero 6apadana.

00630p JuTeparypsbl. THHOBAIMOHHBIN crtoco0 yOOpKH JIbHA-IONTYHIA pa3pado-
tan ®T'BHY ®HI] coemectro ¢ [TAO «Ilen3mari»'. HoOBU3HA TEXHUYECKUX PEIICHUI
MOATBEPIK/ACHA ITaTeHTOM Ha n3obpereHue Ne 2693728 [3].

JanHbIi c11oco0 MO3BOJSET OCYLIECTBIISTH IEPBUUHYIO OYUCTKY CEMSH HENOCPE-
CTBEHHO B Ipolecce YOOPKH JIbHA, a TAKKE MPOU3BOAUTE (POPMUPOBAHME JICHTHI U3
OYECaHHBIX CTeOJIeH TONepeyHbIM TPAHCIIOPTEPOM U €€ pacCTHil Ha JbHuie. [Ipous-
BOJICTBEHHBIE HCIIBITAHMUS JAHHOTO CIIOC00a MOKa3ajlH, YTO 04eC PACTCHUH HE B ITOJTHOM
Mepe YAOBJIETBOPSIET arpOTEXHUYECKUE TPEOOBAHUSL, MPEIbSBIsEMbIC K TbHOKOMOaHAM.
370 00yCIIOBIICHO TPUMEHEHNEM CEPUITHBIX 0YeChIBAIONINX rpebeHoK. MHOTO(YHKIN-
OHAJIBHBIN arperar, COCTOSIINI U3 3epHOYOOPOYHOTo KoMOaiiHa, 0CHALICHHOTO OYeChI-
BAIOIIEH JKaTKOH ¢ TepeOWIbHBIM anmaparoM, IPeCTaBICH Ha PUCYHKeE 1.

L A da - . Ry st

Puc. 1. O6uwmii Bua MHOroyHKIIMOHAIBHOTO arperara
Fig. 1. General view of the multifunctional unit

Hemounux: dortorpadus caenaHa aBTOPOM IMPH TOJEBBIX HCIBITAHUAX WHHOBAIIMOHHOTO CIIOCO0a
yOopku nbHa-10NTYyHIA Ha moiisix «lllekcHay, [llekcHuHCKOTO paiiona, Bomoroackoii oomactu B 2019 1.

Source: the photo is taken by the author during field testing of an innovative method of harvesting
fiber flax in the fields of “Sheksna”, Sheksninsky district, Vologda region in 2019.

! OuechiBatomas karka «O30m» [OnexrporHsiii pecypc]. URL: https://penzmash.ru/root/tehnicheskie-
harakteristiki-zhatki-ozon. (zara oOpamtenus: 25.01.2024).
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AHanu3 KOHCTPYKIIMI 0YECHIBAIOIUX TPEOCHOK MTO3BOJIUI BBISIBUTH OCHOBHBIC HE-
JIOCTAaTKU, KOTOPBIC BIUSIOT HA YHCTOTY O4eCa M HE 00CCIICUMBAIOT arpOTCXHUUECKUC
TpeOoBaHUsI IPU YOOPKE JIbHA-A0NTYHIIA [4—6].

N3Becten pabounii opran 1jisl O4eChIBaHUS BEepXyIlIeK pacTenwuii [7] (puc. 2).
OH comepxut 0apabaH, Ha KOTOPOM JKECTKO 3aKPEIUICHbI KPOHIITSHHBI, COSINHCHHBIC
C OYCCHIBAIOLIUMH TAJIbI[aAMH TUTACTUHAMU ITOCPEACTBOM OOJITOBOTO HIIH 3aKJICTTOYHOTO
coenuHeHU [8]. OUechIBAIOIINE MATBITHI PEACTABIIIOT COOOH IITACTHHBI C H30THYTHIM
npodureM.

OCHOBHBIM HEJJOCTATKOM JIAaHHOTO YCTPOUCTBA IPH YOOpKe TyOSHBIX KyJABTYp JbHA-
JIOJTYHIIA SBIISIETCS HA3KAsl YMCTOTA 0Yeca CEMEHHBIX KOPoOoUueK, 00pa3oBaHNE HAMOTOK
Ha MeCTa KPEIUICHUS OYECHIBAIOIINX MAaJbIEB, a TAKXKE IMOTEPH B MECTaX KPETUICHUS
OYECHIBAIOIIUX MANbIIEB ¢ OapabanoM [8].

Puc. 2. Pabouuii opran ajst oueca BEpXyILIeK pacTeHHI
Fig. 2. Working body for combing the tops of plants

Hcmounuk: coctasieHo 1o [8].
Source. is compiled from [8].

U3zBectHa rpedenka (puc. 3). OHa nMeeT BUJI IUIACTHHBI C U30THYTHIM MPOQUIIEM,
OCHOBaHWE KOTOPOH CITY>KHT ISl KPETUIEHUS TPEOSHKH ¢ OYEChIBAIONUM OapabaHoM
MOCPEICTBOM OOJITOBOTO COCIMHEHUS,  OTOTHYTAsI 4acTh SIBIISIETCS paboueid MoBepXHO-
CTBIO, KOTOpasi UMEET MPOpe3b JIJIsl 0Ueca CEMEHHOM YacTH pacTeHUui. J{Jis )KeCTKOCTH
rpeOCHKH YCTaHOBJIECHKI pedpa [9].

OCHOBHOH HETOCTATOK TAHHOM TPeOSHKH 3aKITF0YAaeTCs B TOM, UTO MPOPE3H He 00ec-
MEYMBAIOT CBOOOHBIN BBIXOJ PACTCHUH U3 HHUX, B PE3YJIbTATE YEr0 MPOUCXOINT 3aKIIU-
HUBAHHUE U OTPBIB BEpXHEH 4acTH. DTO MPUBOIUT K IOTIOJHUTEILHBIM SHEpro3arparam
npolecca oueca, HAMOTKaM cTeOJiel Ha oYechIBaloInii 6apabaH U 3HAYUTENBHBIN OTXO0]
cTebneii B mytanuny [ 10]. PabGouwii 3a30p rpeOCHKH BBITIOIHEH 10 BCEH JTMHE OOKOBHHBI,
MO9TOMY TIPH TPAHCIIOPTUPOBKE CEMSH MTPOUCXOIAT MOTEPH.
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Puc. 3. I'pebenka
Fig. 3. The comb

Hcmounux: cocrasneHo no [10].
Source: is compiled from [10].

Ha ocHOBaHWY BBHIIIEH3TI0KEHHOTO MOXKHO CIIENIaTh BBIBOA O TOM, YTO NMPUMEHsIe-
MBI€ BBIILIEONICaHHBIC TPEOCHKH HE B TIOJIHOW MEpe YAOBIECTBOPSIIOT arPOTEXHUUECKUM
TpeOOBaHMSM U HE TIO3BOJISIOT MOJTHOCTHIO 00ECIIEUUTh YUCTOTY O4Yeca JIbHa-I0JTYHIIA.
D10 00ycnaBIuBaeT HEOOXOAUMOCTh ONPEACICHHS ONTUMATIBHBIX KOHCTPYKTHBHBIX
pa3MepoB U PEKUMOB PabOTHI OYECHIBAIOMICTO aNapaTa MHOTO(YHKIIHOHAIEHOTO
arperara JJisl oueca pacTeHHUH JIbHA Ha KOPHIO, JJISl Yer0 HaMH U ObUIO TIPOBEICHO Ha-
CTOSIIIIEE UCCIIEI0BAaHHE.

Marepuanbl U MeToAbI. JIabopaTopHBIE UCCIIENOBAHUS TPOBOAUINCH COTIIACHO
MeTOoJIaM M MCTIBITAaHUSIM KOMOaiHOB 1 TibHOKOMOatHOB, 'OCT 33734-2016 [11].

s pemenust mocraBieHHoH 3ana4un Ha 6aze ®I'BHY ®HI JIK B nepuox ¢ 2018 o
2023 r. IpOBOAMINCH TEOPETHUECKHE HCCIIESIOBAHNUS TIPOIlecca oveca JIbHa-I0NTYHIA
Ha KOPHIO OYECHIBAIOIINM ycTpoiicTBoM OapabanHoro tuna [2]. Ha nux ocHoBanuu
oTpeesieHbl OCHOBHBIE KOHCTPYKTHBHBIE ITapaMeTphl pabouero opraHa CbeMHOH oue-
CBIBAIONICH rpeOCHKH: MIMPHHA YCTAHOBOYHOTO 3a30pa — 5 MM; ONTUMalIbHAs JJIMHA
3y0a odeckiBaroriell rpedeHku — 110 MM [12]. Takke onpenencHpl TEXHOJIOTHISCKUE
PEKHUMBI: CKOPOCTh JIBMXKEHUSI arperara — 5 KM/, TPy 4acTOTe BPAIEHHS OUeChIBAIOIIe-
ro 6apabana 6,16 ¢™'. OnpezieneHa 3aBHCHMOCTb YCTaHOBKHU OYEChIBaIOIIEro OapadaHa
OT PACTIOJIOKEHHUS] CEMEHHBIX KOpOOOYEK pacTeHH JIbHA-IONTYHIIA.

Ha ocHoBannm mpoBeIeHHBIX HAYYHBIX H3bICKAaHUH MPEIOKeHa KOHCTPYKIUS CheMHON
rpeOeHKH TSI OMHOPOTOPHBIX JKaTok OapadanHoro tuma [13]. CreMHas odechIBaroias
rpebeHKa mpeacTaBiIseT CO00i N30THYTYIO O yIiioM 90° mtacTiHY, OCHOBaHNE KOTOPOH
CITY’)KUT JUTS KpeTUIeHHs TpeOSHKH K ouechiBaromeMy Oapabany. OTOrHyTas IOBEpXHOCTh
UMEET MPOPE3U U 3yObs, IPU STOM IPOPE3H BHITIOTHEHEI HA PACCTOSIHUU ¥4 OT BEPIIIH-
HBI 3yOBEB 0 JTMHUM U3rM0a MIaCTHHBL. 3yObs HMEIOT 3a0CTPEHUE CBEPXY IS BXOJa
B PAaCTHTENBHYIO Maccy U (POPMUPOBAHHUS CIIOS, Jajiee IEPEXOAIT B IPSAMOH MPOQHIIb,
Ha KOTOPOM MPOUCXOAUT MPOLECC oueca, U INIaBHOE PaCIInPEHUE Y OCHOBAaHHUSI, KOTO-
poe MO3BOJISIET YCTPaHUTh 3aKIIMHUBAHUE PACTCHUH MEXIY 3yObsIMH B 0OeclieuuBaeT
yMEHbIIIEHHE 3Hepro3arpar npoiiecca odeca [2]. B To sxe Bpems mpope3b BHIIIOIHEHA
HE 110 BCel JIIMHE OOKOBHUHBI TPEOCHKH, UTO TIO3BOJISICT TPAHCIIOPTUPOBATh CeMeHa 0e3
norepb. CheMHas ouechIBarolas rpedeHka n300pakeHa Ha PUCYHKE 4.
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Puc. 4. CpemHas rpebeHKa JUIsl OTHOPOTOPHOH OYECHIBAIOIIEH KaTKku OGapabaHHOTo THIIA
Fig. 4. Removable comb for single-rotor drum-type combing harvester
Hcmounuk: cxema cocTaBiieHa aBTOPOM cTaThy B iporpamme Kommnac-3D v17.

Source: the diagram was compiled by the author of the article with the use of Compass-3D v17
program.

Ha 6aze ®I'bHY ©®HI] JIK u3roroBiena rabopaTopHas yCTaHOBKA, KOTOPast TO-
3BOJISIET MIPOU3BECTH KaMEpaJIbHbIC HCCIICTOBAHUS IO OTIPEIIEIICHHUIO KA9eCTBA YACTOTHI
odeca pacTeHUH JTbHA-IONTYHIIA HA KOPHIO CheMHBIMH TPeOCHKAMU, YCTAHOBICHHBIMH
Ha OYechIBalOIIel xarke 6apabanHoro Tuma. JlaboparopHasi ycTaHOBKA IpeICTaBICHA
Ha PUCYHKE 5, TEXHUYECKHE XapaKTEePUCTUKHU MPEICTaBICHbI B TabmuIe 1.

Tabnuua 1
Table 1

TexHHYecKHe XapaAKTePHCTHKH JIA00PATOPHOil yCTAHOBKH
Technical characteristics of the laboratory installation

Ne n/mt Xapakrepucruka / Characteristic 311\{/? HCHHE /
eaning

1 JuameTp odecsiBaromero 6apabdana 1mo odechBarOIIM Ipederkam D, m / 0,75
The diameter of the combing drum according to the combing combs D, m.

2 Komngecto psanoB rpebeHok Ha Oapabane z, mt. / The number of rows 8
of combs on the drum z, pcs.

3 Yacrora BpaleHus odechiBaroniero 6apabdana n, ¢!/ The rotation speed 0-10
of the combing drum n, ¢!

4 JluneiiHasi CKOPOCTh 3a)KUMHBIX-TPAHCIIOPTUPYIOIIUX peMHel V, m/c / 0-2,5
Linear speed of the clamping and transporting belts V, m/s

5 KonuuecTBo psaoB pactenuid, mt. / Number of rows 1
of plants, pcs

6 Jlmana3oH peryMpoBKH BBEICOTHl yCTAaHOBKM pacTEeHHUH JIbHA-IONTYHIA, M / 0-0,9

The range of adjustment of the height of the installation of flax plants, m.
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Pwuc. 5. O6mmit Bux 1abopaTopHOH YCTaHOBKH:
1 — 3HepreTH4ecKas yCTaHOBKA UL IIPUBOJIA TPAHCIIOPTEPA C PETYIUPOBKOK CKOPOCTHU JBMKECHHS
peMHel 3aKMMHOTO TpaHCIIopTepa Yepe3 KopoOKy nepemenHbIx nepenad (KIIIT);

2 — MIPUBO/I OYECHIBAOIIETO YCTPOMCTRA, BKITIOUYAIOIIHH deKTpoasurarespb 1,1 kBT, 25 ¢! u pemennyto
nepenady (mepegatodHoe oTHomeHue 1:2,5); 3 — kapaaHHas nepenada; 4 — TpaHCIOPTEP 3aKUMHOM
(3aKMMHBIC peMHH); 5 — O4YeChIBaOIINiT OapabaH, CMOHTHPOBAaHHBIN Ha paMe ¢ o0TeKareneM;

6 — IpueMHast Kamepa JJIst cOopa BOpoxa; 7 — IJIBT YIIPABICHHS C YaCTOTHBIM IIpeoOpa3oBaTeneM
JUIS PEryJAUPOBKY YaCTOTHI BpallleHHUsI oyechIBatoliero OapadaHa; 8§ — cheMHast odechIBarolias rpedeHKa
Fig. 5. General view of the laboratory installation:

1 — power plant for driving a conveyor with speed control of the belts of the clamping conveyor
through a variable transmission (gearbox); 2 — drive of the combing device, including an electric motor
of 1.1 kW, 1 500 rpm and a belt drive (gear ratio 1:2.5); 3 — gimbal transmission; 4 — clamping conveyor
(clamping belts); 5 — a combing drum mounted on a frame with a fairing; 6 — a receiving chamber
for collecting piles; 7 — a control panel with a frequency converter to adjust the rotation frequency

of the combing drum; & — a removable combing comb

Hcmounux: dororpaduu s pucyHkoB 5—10 caenaHbl aBTOpPOM IPH MPOBEICHUN KaMepaJIbHBIX
HCCIIeI0BaHuil B HayuHO-TIpon3BoacTBeHHOU aboparopun OHI JIK ropona Teeps B 2023 1.

Source: the photos 5-10 are taken by the author while conducting desk research in the research and
manufacturing laboratory of the Federal Scientific Center for studying Fiber Corn in the city of Tver in 2023.
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YcTaHOBKA MMEET CXOKHE TEXHUICCKHE XapaKTEPUCTHKH C KATKOH «O30H» pou3-
BojcTBa [TAO «Ilensmani»? (Tabmaumna 2).

Tabnuma 2

Table 2
TexHHYecKHe XapaAKTEPHUCTUKH KATKH «O30H»
Technical characteristics of the header « Ozone»
Ne n/m Xapaxrepucruka / Characteristic 31}\1/?::;?1;/
1 JlnameTp odechiBaroero 6apabana 1mo o4echBarIM rpedberkam D, m / 0,70
The diameter of the combing drum according to the combing combs D, m.
2 KommuectBo psimoB rpebeHok Ha Gapabane z, mit. / The number of rows 10
of combs on the drum z, pcs.
3 Yacrora BpalieHus odechiBaromniero 6apadauna n, ¢!/ The rotation speed 6,25-8,83
of the combing drum n, ¢!
Iupuna 3axBara, M / The width of the capture, m 4-10
5 lIupuHa ycTaHOBOYHOTO 3a30pa Mexay 3yobsmu, MM / Width of installation 7,5-8,0

gap between teeth, mm

Crebnu JIbHa JONTYHIIA YCTaHABIMBAJIU B 32)KHUMHBIX PEMHSIX TpaHcmopTepa 4
(pHc. 5), KOTOpHI U3TOTOBJIECH U3 KapTepa JTbHoKoMOaiina JIK-4 ¢ yanuHeHHbBIMH Tepe-
OMIIBHBIMU CEKIMSMH, TIPHBOJ] OCYIIECTBISCTCS OT YJHEPIeTHUECKOH YCTaHOBKH [ yepes
KaplaHHYIO nepenaqy 3.

Pwuc. 6. YcranoBka creGieil IbHA-JONTYHIIA AL HPOBEACHUS SKCIIEPUMEHTA
Fig. 6. Installation of flax stems for conducting an experiment

2 OuecspiBatonias xarka «O30H» [DnexrporHbii pecype]. URL: https://penzmash.ru/root/tehnicheskie-
harakteristiki-zhatki-ozon. (zara obpamenus: 25.01.2024).
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PerynupoBka nauHeHONH CKOpOCTH TpaHcnopTepa ocyuectsisanack yepe3 KIIII,
CMOHTHPOBAaHHYIO COBMECTHO C SHEPreTUYECKOM YCTaHOBKOM, JUANa30H CKOPOCTEN
ot 0 10 2,5 M/c.

[Ipu npoBeneHun 1a0OPaTOPHBIX PabOT pacTUTENbHAS Macca JIbHA-IONTYHIIa, 3a-
JKaras B 3aKMMHBIX PEMHAX, IOJaBalach K O4€CHIBAIOIIEMY YCTPOMCTBRY 5, HMEIOLIEMY
HECYIIYIO paMy, C YCTaHOBJIEHHBIM Ha HEM OYECHIBAIOIINM OapabaHOM ¥ 3aKpeIICHHBIMU
ChEMHBIMH TpebeHkamu § (puc. 5).

[IpuBon oueckiBaromero 6apadbaHa OCyIECTBIACTCS OT NEKTPOABUTaTENs 2 yepes
pEeMeHHY1o nepenady. [luana3oH peryIMpoBKY YacTOThI BPAIEHHs 0YEChIBAIOILETO Oapa-
6ana ot 0 10 10 ¢! perynupyercsi ¢ mynsTa yrnpasIeHns 7 4aCTOTHBIM IIpeoOpazoBaresieM
BECIIEP E2-8300 (puc. 5) [2]. 3amep 4acTOTHI BpallleHUsI OYECHIBAIOIEro Oapabana
Mpou3BOAMIICS HH(PPOBEIM YHUBEpcanbHBIM TaxomeTpoM Mapku MEI'EOH-1800X,
MOKa3aHUsl CHUMAJIMCh MEXaHUYECKUM ITyTEM C OCH BpaleHus 6apabana. BiaxxHOCTb
MmarepHana Ui onbIToB Oblia onpenenena Biaromepom VBJIT-1, pazpadoranasiv ©HL]
JIK 175t onieHKH BiiaxxHOCTH TpecThl (puc. 7) [14]. TexHnueckne XapakTepUCTUKH Bia-
romepa npeAcTaBieHbl B Tabnuie 3. Brnaxxknocts Marepuana cocraBuia 43 %.

Puc. 7. Usmepenue BraxHoctu credieit
Fig. 7. Measuring the moisture content of stems

Ot6op MaTepuana I MPOBEICHHS UCCIEIOBAHUS IPOBOAMICS ITyTEM HIPUMEHEHHUS
TUIHYHBIX, OOLIETIPUHATHIX METOJIUK C MCIIOJIb30BaHUEM IPUOOPOB U 000pYIOBaHUS
B cootBeTcTBUH ¢ ['OCT. PacteHust coOnpannchy Bpy4IHYIO C ONBITHBIX JACISHOK 000-
coonennoro nojpaszaenenuss OIT HUWJI r. Topkok, mociie 4ero Marepuall CBA3bIBaIH
B CHOTIBI U JOCTABIISUTN B HAYIHO-TIPOU3BOJCTBEHHYIO J1aboparoputo OHI JIK.
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Tabnuma 3
Table 3

TexHuuyeckue xapakTepucTuku Biaaromepa UBJIT-1
Technical characteristics of the IVLT-1 moisture meter

Haumenosanue mapametpa / Name of the parameter

3navyenue / Meaning

JlnanasoH n3MepeHus BIaXHOCTH JILHSHON TpecTsl (W — BecoBast
BnaxHocTh) / The humidity measurement range of linen trusts
(W is the weight humidity)

[Mpenens! JOMycKaeMOi MOTPEIIHOCTH U3MEPEHHUS BIaXHOCTH /
Limits of permissible error of humidity measurement

JmrensHOCTS Neprofa oxHoro m3Mepenus / The duration
of the period of one measurement

T'aGapurtHblie pa3meps! Biaromepa, MM: / Overall dimensions
of the moisture meter, mm:

Macca Bnaromepa, r / Moisture meter weight, g

1-55 %

+2 % (B Iuamna3zoHe BIaKHOCTH
ot 5 10 35 %) / (in the humidity
range from 5 to 35%)

lc/s
quHA / length 180
mmpuHa / width 320
BeIcoTa / height 600
850

ITonroroBka HaBECOK OCYIIECTBISLIACEH CIIECAYIONIMM 00pa3oM: B 2023 romy uccie-
JTOBaJIM OMOJIOTMYECKYIO YPOXKANHOCTD JbHA-ONTYHIIA (TabJ. 4) Ha ONMBITHBIX JIEISTH-
Kax, IMOCJIe 9eT0 OMPEACIIHIN CPEIHII BEC OMHOTO pacTeHHUs, KOTOPHIi cocTaBmi 0,5 T.
B3BemmBanne mpon3BOIMIIOCH HA AMEKTPOHHBIX Becax BJITD-1100T, kirace TouHOCTH
o 'OCT 24104-88. Bec onnoii HaBecku s ombiToB 300 T (puc. 8).

Tabnuua 4
Table 4

XapaKTepHCTHKH HCXOTHOTO MaTepHaJia JbHA-T0JITyHIA
Characteristics of the source material of long-lived flax

Ne /it Xapakrepuctuka / Characteristic 3nauenne / Meaning

1 CopT JIbHA-TOATYHIIA / Hanexna / Hope
A variety of long-lived flax

2 daza crenocTy JbHa-J0NTyHIA / Pannss xenras / Early Yellow
The ripeness phase of flax

3 Braxuocts crebneit, % / Humidity of the stems, % 43

4 I'ycrora crebnectost, wr./m? / 1750
Stem density, pcs/m?

5 YpoxkaitHOCTB IbHOCONOMEI, T/Ta / Yield of flax 3,2-3,6
straw, t/ha

6 VYpoxkaitHocTh cemsiH, T/ta / Seed yield, t/ha 0,50-0,65

[lepen ycTaHOBKOH B 3aKUMHBIE pEMHHU PACTCHHS PaclpenesUINCh Ha y4acTKe
JUIMHHOW 1 M, BBIpaBHUBAJIACh BEPXYIIEYHASI YACTbh, IIOCIIE YEro PacTECHHs 3aBOIIN
B 32)KHMHBIC pEMHH, TEM CaMBbIM 00pa30BbIBas PSIOK pacTeHHH. B MOMEHT 3aKkperieHus!
pacTeHuil B 3a)KMMHBIE PEMHH YCTaHAaBIIMBAJIU HEOOXOIMMYIO BBICOTY. BeicoTy
YCTaHOBKH PacTeHUH peryianpoBaiu uaMeputenbpHoi nuaelkoin 'OCT 427-75.
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Jlen-nonryHer, B3anMOACHCTBYS ¢ 00TEKaTeIeM 04eChIBaIOIIEr0 YCTPoUcTBa J (pHc. 5),
OTKJIOHSUICA W TIOMAaJiall K O4eChIBaloNIMM rpederkam 8. CheMHBIE 04eChIBAIOIIHE
rpeOeHKH, TepeMenIasch BMecTe ¢ 6apabaHoM CHU3Y BBEPX, 3aXBaThIBAIN BEPXYIICUHYIO
4acTh cTeOJiell JIbHA-JIONTYHIA, Ha KOTOPBIX PaCIOJIOKEHBI CEMEHHBIE KOPOOOUKH,
1 MOCTYIIAJIA B YCTAHOBOYHBIH 3a30p MKy 3yObsiMu rpedeHku. [Tocie B3anmMoneincTBus
3yObeB IpeOCHKH CO CTEOIIMHU 00pa30BBIBAJICS CEMEHHOM BOPOX, KOTOPBIA COCTOSIT U3
CEMEHHBIX KOpoOoUeK, CBOOOTHBIX CEMSH U ITyTaHUHEL. JTa Macca Momajaja B IPHEMHYIO
KaMmepy 6 1t coopa Bopoxa [2].

Puc. 8 Hasecku s npoBeneHus SKCIIepUMEHTa
Fig. 8. Attachments for the experiment

ITocne mpoBeneHUs ONbITa OYECAHHBIN BOPOX COOHMpPAJICS B Tapy U HYMEPOBAJICS.
Bopox pazaernsiti Ha ceMeHHbIC KOPOOOUKH, BKITIOYAIOIIHE CBOOOIHBIE CEMEHA OT CTEONEH,
1 TIPOM3BOIMIIM B3BEIIMBaHNE Ha AIeKTPOHHBIX Becax Mapku BJITO-1100T. [IponzBoanmm
TI0/ICYET HEOYECAHHBIX CEMEHHBIX KOPOOOUEK CO CTeONel IS ONpeAeIeH s YHCTOThI
odeca pacTeHHi JIbHA-IOoNTYyHIIA (puc. 9).

Puc. 9. Marepuas nocne npoBeieHHs ONBITOB
Fig. 9. The material after the experiments
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Br160p hakTopoB BIUSHUS ¥ HHTEPBAJIOB MX BAPUPOBAHKS TPOBOJMIIN P TTOMOLIN
METo/Ia TNIAHUPOBaHUsI 3KcriepuMenTa [ 15]. B kauecTBe KpuTepus ONTUMU3AINN PA0OTHI
OYECBIBAIOLIETO anMapara Ha OCHOBAHWY MPOBEJCHHBIX TEOPETUUECKUX HCCIETOBAaHUN
Obu1a BBIOpaHa YUCTOTa ovyeca pacTeHui [16].

[To mpoBeneHHBIM paHee HCCIeAOBaHUAM OBUIH BBISBICHBI HanOoee CyIecTBeH-
HbIE (pAKTOPBI, BIUSIOIIME Ha KauecTBO oveca [17]. K HuM oTHOCATCA: X, — INMpUHA
YCTaHOBOYHOIO 3a30pa IPeOEHKH (Z, M); X, — PACCTOSHUE OT MOBEPXHOCTH MOYBHI [0
OYECHIBAIOIIECH IPEOEHKH NPU 3aXBaTe PaCTeHui (4, M); X, — 4aCTOTa BpPAILEHHUS OYe-
ceiBaroero 6apabana (n,, ).

Ha pucynke 10 npencrasieHa cbeMHast ouechiBaromas rpeOeHKa Juisl MPOBeACHHS
sKcTIepuMeHTa. B ycnoBusx HayqHO-Ipou3BoAcTBeHHOI 1abopatopun OHILL JIK 6bu10
W3TOTOBJICHO TPH KOMIUIEKTa IPeOEHOK C Pa3NuYHON MIMPUHONW YCTAaHOBOYHOTO 3a30pa
(3,5u7 Mmm).

Puc. 10. CpemHas rpebeHKa ouechIBatomero 6apabana
Fig. 10. Removable comb of the comb-dresser

Koppensimonnas 3aBUCHUMOCTB ObLJTa MIPECTaBIICHA B BHIE:

k k k
y=by+ 2 b x,+ Db x, - x, +2.b, - x,

i<j

TJie y — KpuTepuii ontumusatmu (0TKIMK); by, b,, by, b; — kooduuments! perpeccn;
i, j — HOMepa (GaKTOPOB.

Hcnons3yeM NTMHEHHYIO YaCTh KOPPEISALUOHHON 3aBUCHUMOCTH:

y=b,+b-x+b-x+b, - x,
a TPy ee aJICKBaTHOCTH — KBAJIPATHYHYIO:
2 2
y=by+b x +b,-x,+b,-x;+Db,-x, +b,, - x5 +

2
+Dy X +b, X X, by X X, + Dy x, - X
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Jns peanuzanny ypaBHEHHUS! ObUT IPUHAT HEKOMITO3ULIMOHHBIN TUIaH BTOPOTO IO-
psanxa bokca-benkuna [18]. Matpuiia miiaHinpoBaHUs! HEKOMITO3UIIMOHHOTO IIJIaHa BTO-
poro mopsiaka s Tpex (pakTopoB MpencTaBieHa B Ta0IuIe 5.

Tab6bnuma 5
Table 5
Marpuua niaHa JKcnepuMeHTa
The matrix of the experiment plan

®akrops! / The factor

-~ g
0.2
= § I PaccTosiHUE OT TOBEPXHOCTH MTOYBBHI
o) HpUHA .
5.2 10 OYEChIBAIOIIEH IrPeOCHKHU MPHU 3aXBaTe Yacrora BpalieHus
£ § | YCTAaHOBOHHOIO 3a30pa acteHuii h, M/ 6apabanan_, ¢/
Sifles} t., MM / The width b v p 4l
= o f%’he installation oa The distance from the soil surface The rotation speed
o ﬁ ¢ mm gap to the combing comb when capturing of the drum rotor n, ¢!
0 plants h, m

1 7 0,50 6,16

2 3 0,40 6,16

3 7 0,40 6,16

4 3 0,50 6,16

5 7 0,45 7,83

6 3 0,45 4,50

7 7 0,45 4,50

8 3 0,45 7,83

9 5 0,50 7,83

10 5 0,40 4,50

11 5 0,50 4,50

12 5 0,40 7,83

13 5 0,45 6,16

14 5 0,45 6,16

15 5 0,45 6,16

ITocne 06paboTKM JaHHBIX MHOTO(AKTOPHOTO SKCIIEPUMEHTA ITPOTPaMMHBIM TTaKe-
ToM Statgraphics 18 ObuTH TTOTy4YeHbI 3HaUeHUS GYHKIUN OTKINKA. YpaBHEHHE C yUe-
TOM 3HAYMMOCTH KOA(UIIMEHTOB UMEET BUI:

y=-101,062+14,5525- x, +0,64278- x, +0,0765961- x,
~1,2198-x2-0,00674083 - x,- x, +0,00870833- x - x ,— 0,0067095 - x >+
+0,0000147 - x, - x,—0,0000968292 - x 7.

Pesynbrarel MHOTO(AaKTOPHOTO YKCIIEPUMEHTA OTPaKEHBI B TaOIHIIE 6.

w
=N
w
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Tabnuuma 6

Table 6
Pe3ynbTarbl MHOT0(aKTOPHOTO IKCIIEPUMEHTA
The results of a multifactorial experiment

Daxrop / Cyl\:{[‘hﬁa KBaJparoB (HhakTopoB / Cpennuii KBagpar )

The factor ¢ sum of the squares ¢axropos / The average F-Ratio P-Value
of the factors square of the factors

X, 12,216500 12,216500 7,51 0,0104
X, 6,827730 6,827730 4,20 0,0497
X, 60,763500 60,763500 37,34 0,0000
XX, 163,246000 163,246000 100,33 0,0000
XX, 5,452660 5,452660 3,35 0,0775
XX, 0,364008 0,364008 0,22 0,6398
X, X, 19,293200 19,293200 11,86 0,0018
X, X, 0,064827 0,064827 0,04 0,8432
X, X 6,429180 6,429180 3,95 0,0564

BapuabenbHOCTD YHCTOTHI OUeca Ha OTAEIbHBIC YaCTH ISl KaXKJ0Tr0 U3 (akTopoB.
3aremM OHU OBUIH MTPOBEPEHBI HA CTATUCTUYECKYIO 3HAYUMOCTh KaXI0ro (akropa
MMyTeM CpaBHEHUS CPEAHEKBAAPATHIHOTO 3HAYEHUS C OIIEHKOM IKCIEPHUMEHTAIBHOMN
ommOku. B pesynsrare math Gakropor uMmeroT P-3aauenus meree 0,05, 94To yKa3pIBaeT
Ha 3HAYUTENBHOE X OTIMYHUE OT HYJS IPU YPOBHE ocToBEpHOCTH 95,0 % 1 BiusHue
UX Ha YUCTOTY OdYeca.

[Toxy4eHs! onTUMaNbHbIE 3HaYeHHs (HAaKTOPOB, MPH KOTOPHIX BO3MOXXHO JAOCTHYb
YICTOTY O4€ca PpacTEeHUi JIbHA-TOATYHIA Ha ypoBHE 99,2 %. OnTUManbHbIE 3HAUEHUS
(axTOpOB MpHUBEACHBI B TAOIUIIE 7.

Taonuma 7

Table 7
OnrumanbHble 3Ha4eHus GaKTopoB
Optimal values of the factors

Dakrop / Huxuuit ypoBeHs / Bepxnuil yposens / Touka onTumyma /
The factor Lower level Upper level The optimum point

X, 3,00 7,00 4,85

X, 400,00 500,00 459,56

X 4,50 7,83 6,03

MakcumanbHas 4HCToTa o4eca IOCTUTAETCs IPH YCTAHOBOYHOM 33a30P€ 0UECHIBAFOIIINX
rpebeHoK 4,8 MM, pacCTOSSHHM OT TIOJIS IO OodechiBaromieit rpederku 0,46 M 1 9acToTe
BpaIeHus odechiBaromiero 6bapadana 6,03 ¢'.

KonTyps! 0051acTé ¥ TOBEpXHOCTH IMPEIIOIAraéMoro OTKIIMKA TP YaCTOTE BPAIIEHUS
Oapabana 6,16 c ! mpencTaBieHbl Ha pucyHkax 11, 12.
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OCHKU, MM /

2 — PacCTOAHUE OT IIOBEPXHOCTH ITOYBBI
J0 O4YCChIBAIOIIECH I'PE

v —4ucToTa oyeca, % /
y — the purity of the hearth, %

500 \ ]
g \ — 70,0
% =) \ — 73,0
2.5 480 L] 760
£ 8 L1700
| p—
g o 82,0
£ 'CED 460 | = 85,0
o -Jé 94Lu — 88,0
)
§ S 440 \ 1 L0
29 | 94,0
-g ; { — 97,0
= = —100,0
= o 420 ]
| ,-é {
a n: /
a \ 7
400 [ /
1 1 1 1 1
3 4 5 6 7

X1 — yCTaHOBOUHbIH 3a30p, MM /
x1 — installation gap, mm

Puc. 11. Obnacte TOUYKN ONTHMyMa
Fig. 11. The area of the optimum point

Hcmounuk: tpaduku s pucyHkoB 11, 12 HOCTpOCHBI C MOMOIIBIO MPOTPAMMHOIO MaKe-

ta Statgraphics 18.
Source: the graph

y — umMcToTa oveca, % /
y - the purity of the hearth, %

le

is created using the Statgraphics 18 software package.

. chio N
CTaHOBOYHBIIT 3a30p, MM / T P e
bZ P % o' .‘gi\(‘ '\i\%
x, - installation gap, mm >0 s s o‘&o
e Ce
%

Puc. 12. [1oBepXHOCTH TOUYKH ONTUMYyMa
Fig. 12. The surface of the optimum point
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Obcy:xaenue u 3axiaouenune. Paspadorana MeToquka npoBeeHNs] MHOTO(aKTOPHOTO
SKCICPHUMCHTA 11O ONPEACICHUIO YUCTOTEL O4Y€Ca. OnBITHBIM IIYTEM NOATBECPIKACHBI TCO-
peTHuvecKre ucciaeJOBaHMs KOHCTPYKIIMU U PeXIMa padoThl oYechIBatoniero Oapabdana.

Pesynbrarom kaMepanbHBIX PadOT MO OT/IEIIEHUIO CEMEHHBIX KOpOOOYEK JIbHA-I01-
TYHIa [IPH OYece Ha KOPHIO rpeOeHKaMH OJHOPOTOPHOTO odechIiBaroniero dapabana
CTaJI¥ BEIBOJBI O TOM, UTO MAaKCUMAaJIbHASI YHCTOTA odeca pacTeHuid 99,2 % nocruraeTcs
MIPH YCTAaHOBOYHOM 3a30P€ OYECHIBAIOIINX TPeOCHOK 4,85 MM, pacCTOSHHUY OT TIOYBHI 10
oueckiBaromei rpedenkn 0,46 M 1 9acTOTE BpallleHUs ouechIBaromero 6apadana 6,03 ¢ .
[Mony4eHHbIe TaHHBIE MOTYT OBITh TPUMEHEHBI [T H3TOTOBIICHHS IPeOCHOK CEPHITHBIX
0YECHIBAIOIINX OHOPOTOPHBIX JKATOK.
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