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Bseoenue. CymecTByroline MallMHbl Uit yOOPKK KOPHEIUIONOB U JIyKa He 00eCeunBaloT
Ka4eCTBCHHBIX IOKa3aTelel cemapanuy BOpOXa KOPHEIJIOA0B, UTO IPUBOAUT K Hapy-
IICHUIO arpOTEeXHUYECKUX TpeOoBaHuil B nporecce yoopku. HeoOXxoqum mouck HOBbIX
pelIeHHI 110 YIy4IIeHHIO KaueCTBCHHBIX ITOKa3aTeJIeH cerapaniuy KOPHEIUIOOB, a IMCH-
HO TOBBIIIEHHIO TIOJTHOTHI CEMAPAIY U CHUKEHHUIO KOJIMUECTBA MOBPEKACHUI.
Mamepuanst u memoowi. B crarbe npenicTaBieHa KOHCTPYKIHS Ja00pPaTOPHON yCTaHOBKU
T0 ONpEJIENEeHNIO KaUeCTBEHHBIX TT0Ka3aTeNell cenapanuy BOpoxa JIyKa-CeBKa Ha IPyTKO-
BOM 2JI€BAaTOPE C ACHMMETPUYHO YCTAaHOBJICHHBIMH TACCHBHBIM JJUIUIITHYECKAM BCTPSXHU-
BaTeNleM U MOAAEPKUBAOIIMM poiaukoM. OmNucaHa METOMKA MPOBEACHHS U PE3yNbTaThl
71a00paTOPHBIX UCCIIEAOBAHMH 110 ONPEIEICHHIO KaYeCTBEHHBIX IT0Ka3aTelIel cemapanuu
BOPOXa JIyKa-CeBKa Ha 3KCIEPUMEHTAIbHOM IPYTKOBOM 3JIEBATOPE.

Pesynemamer  uccneoosanus. TlpuBeneHbl pe3ynbTaThl J1a00OpPATOPHBIX HCCICIOBAHHUN
MPYTKOBOTO 3JIEBATOpa MO OMNpPEEIEHUI0 KaueCTBEHHBIX IOKa3aTenell cenapanuu Bopo-
xa Jryka-ceBka. OnpeeneHo, 4To MaKCHMasIbHasl IIOJIHOTa CEeNapaliy BOpoxa JTyKa-CeBKa
cocTaBiseT 98 % mpu MOCTynaTenbHOM CKOPOCTH JBMKEHMS TT0JOTHA IPYTKOBOTO 3JI€Ba-
Topa v, = 1,55-1,68 m/c, momade Bopoxa syka-ceBka Qp, = 19,7-27,1 kr/c u MexoceBOM
PACCTOSTHUU MEXy MAaCCUBHBIM SIUTUNTHYECKUM BCTPAXUBATEIEM U MOAAEPKUBAIOIINM
poiukom S = 0,29-0,42 m.

Obcyocoenue u 3axaoyenue. TIpuMeHEHHE MPYTKOBOTO 3JIEBaTOpa ¢ ACUMMETPHYHBIM
PaCIONIOKCHUEM LTI THYESCKOTO BCTPSIXUBATEIIS U TTOJICPIKUBAIOIIETO POJIMKA O3BOJIS-
€T MOBBICUTH MOJIHOTY CEMapaliy JTyKOBHIL JiyKa-ceBKa Ha 20 %, a MOBPEkKI€HNUS JTyKOBHIL
cHM3UTE Ha 11 % 110 CpaBHEHHMIO ¢ CHMMETPHYHBIM PAacHOJIOKEHUEM BCTPSXUBATEICH.

Knrwouegvie cnosa: sxcriepuMeHTaIbHBII IPYTKOBBII 251€BaTOp, I01a4a BOPOXa, IOCTyIa-
TEeNbHAs! CKOPOCTh ABMKEHNUS, KA9€CTBO CEMapaIny, IyK-CEBOK, TIOBPEKICHUE
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Introduction. Existing machines for harvesting root crops and onions do not have efficient
indicators describing separation of root crops that leads to incompliance with agrotechni-
cal requirements to harvesting root crops. New methods should be found to increase qual-
ity of root crop separation, including the qualitative indicators, and to cut losses.
Materials and Methods. The article describes the design of a laboratory unit for deter-
mining qualitative indicators of the seed onion heap separation using a rod elevator with
the asymmetric passive elliptical shaker and supporting roller. The authors describe the
method and results of laboratory studies to determine qualitative indicators of seed onion
heap separation at an experimental rod elevator.

Results. The results of the laboratory study of the rod elevator are cited and qualitative
indices of seed onion heap separation are defined. The maximum completeness of separa-
tion of the seed onion heap is 98 %, when the forward speed of the web of the rod elevator
is v,, = 1.55-1.68 m/s, the supply of heap of onion-seeding O, = 19.7-27.1 kg / s and the
interaxial distance between the passive elliptical shaker and the supporting roller is within
the range of S = 0.29-0.42 m.

Discussion and Conclusion. The use of a rod elevator with the asymmetric elliptical shak-
ers and supporting roller allows increasing the completeness of separation of seed onions
by 20 % and to cut the bulb damage by 11 %, compared to symmetrical arrangement of
the shakers.

Keywords: experimental rod elevator, heap feed, forward speed, separation quality, on-
ions, losses
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BBenenue

KauecTBo paboThl MalIMHbI I yOOP-
KU KOPHEIUIOAOB M JIyKa OIpenemsieTcs
B MEPBYIO OYepellb pabOTOM BHIKAIIBIBAIO-
miero pabo4ero opraHa, T. K. OT €ro THIIa
Y TEXHOJIOTHYECKHX MapaMeTPOB 3aBHUCST
KOHCTPYKTHBHO-TEXHOJIOTHUECKHE TIapa-
METPBI CeMapupyoImuX yeTpoicTs [1].

TeopeTHdecKUM U IKCIIEPUMEHTAIb-
HbIM OOOCHOBaHHMEM TEXHOJIOTUYECCKOTO
mporecca cernapanud KOpHEeKITyOHeIuo-
JIOB W JYKOBHII B pa3HOE BpeMs 3aHU-
Mamuck C. H. bopsraes, H. B. brimos,
H. W. Bepemarun, H. ®. [dunen-
ko, H. H. Komuun, P. P. Kamanernu-
HoB, K. 3. Kyxwmaszos, H. II. Jlapro-

muH, A. M. Jlapromun, JI. M. Makcu-
MoB, A. A. Ilporacos, D. C. Pelinrapr,
I K. PembOamoBuu, A. A. CopoxwuH,
M. b. VYmmanos, M. A. VYcneHckui,
H. B. ®upcos, B. A. XBocrtos, B. M. Ile-
uuHoBckuit, B. W. [llnaxerckuit u apyrue
yUCHBIC.

N3BecTHO, YUTO KA4ECTBO cemapaiuu
KOPHETLIO/OB, JIyKa U KapTodesi 3aBUCHT
MIPEX/IE BCETO OT YCIOBUI BO3JEIBIBAHUS.
Kak npaBwiio, JaHHbIE KyJIBTYpbl BO3jIE-
JILIBAIOTCST HA JICTKUX TT0 MEXaHUIECKOMY
COCTaBy MMOYBAX C IEJIHIO MOBBIICHUS Ka-
YEeCTBA CeMapalii U CHUKCHUS TATOBOTO
COIMPOTHUBIICHUS YOOPOYHO!N MAaIIHHEI ITPH
W3BJICYEHUHN KOPHEIIONOB U3 MOYBBI.
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[Ipu ybopke KOpHEIIOAOB ISl TIOBBI-
IICHUS KaueCTBa Cerapalui O4eHb BaKHO
MOJIIEP’KUBATh TIOYBY B PBIXJIOM (BCITY-
IIICHHOM ) COCTOSTHUH.

IIpn monmkambBaHWHM —KOPHETUTOMOB
MIPOUCXO/IUT COBMECTHOE MOCTYIIJICHNE Ha
cemapupytomue paboune OpraHbl Mpod-
HBIX TTOYBEHHBIX KOMKOB, KOTOPBIE SIBIIS-
FOTCSI TPYTHOOT/ISIIMMBIMH C IIEJIEBBIX pa-
00YHX OpPraHOB YOOPOUHBIX MAIIIUH H CITO-
COOCTBYIOT TIOBPEKICHHUIO KOPHEIUIOIOB
MIpU B3aUMOJICHCTBUM C KOMKAMH TTOYBBI
[2], uyTO MPUBOIUT K YXYALIEHHUIO TOBap-
HBIX Ka4€CTB MPOU3BOAMMOM ITPOITYKITHH.

Hambonee pacripocTpaHeHHBIMH KOpHE-
M3BJICKAIOIIUMH Pa0OYNMHU OpraHaMHu Ma-
IIMH 17151 YOOPKH KOPHETIJIO0B M JIyKa SIB-
JISTIOTCSI TTOJIKAIbIBAIOIINE JIEMEXH.

OCHOBHBIM HEIOCTATKOM JIaHHBIX pa-
0OYMX OPraHOB SIBIISICTCS TTOBBIIICHHBIN
3a00p TIOYBEHHOTO TUTACTa COBMECTHO
C KOpHEIUIOAAMH, YTO TPWUBOIUT K CHH-
JKEHUIO KaUE€CTBEHHBIX ITOKa3aTellel cena-
paluu TOBapHOM MPOAYKIIMH HA OYUCTHU-
TEeNBHBIX pabounx opranax [3].

AJTETepHATHBOM TOKAITHIBAOIIM Pabo-
YMM OpraHaM SBISIOTCS TepeOUIbHBIE pa-
Ooure opraHbl. TeXHOIOTHYECKHUI Iporiecc
UX pabOThl XapaKTEPU3YETCsl CHHIKCHHBIM
M3BJIEYEHHEM MTOYBEHHBIX KOMKOB COBMEC-
THO C KOPHEIIOJaMU; OJJHAKO JaHHBIC pa-
Ooure opraHbl 00JIaIal0T MOBBINICHHBIMH
MOTEPSMHU M3BIIEKAEMOH MPOAYKIIUH, T. K.
npu yOOpKe HEKOTOPBIX BHOB OBOITHBIX
KOPHETIJIONOB | JIYKOBHUI[ IIPOUCXOANT OT-
MUpaHue OOTBBI H, KaK CIICICTBHE, 00BEKT
3axBara TepeOUIbHBIM PabOYUM OpraHOM
OTCYTCTBYET.

[IpenmockuTkoi st pa3pemnieHus Bo3-
HUKIIIEH TPOTUBOPEUMBOM CUTYAIIUU ABJISI-
€TCsI OCHAIIIEHHE CeNapupyIOIIX MOBEPX-
HOCTEell yOOPOYHBIX MAIIMH Pa3IHYHBIMU
BUJAMH WHTCHCHU(HKATOPOB Cerapaiuu,
KOTOpBIE IPU YBEIMYCHUU ITONHOTHI OT-
JIENeHUsT KOPHETJIONOB OT TIOYBEHHO-pa-
CTHUTEIBHBIX IPUMECEH TaK)Ke TMOBBIIIAIOT
CTETIeHb TOBPEKICHUS CemapupyeMoi
MPOAYKIIHH.

Ienbro pabOTHI SBJISETCS TIOBBIIICHUE
KauecTBa cenapalii KOPHEIUIOOB, JIyKO-

Technologies and means of agricultural mechanization

BUI[ U KapTodels Ha MPYTKOBOM 3IIeBa-
TOpPE C aCHMMETPUYHO yCTaHOBJICHHBIMH
BCTPAXHUBATEISIMH.

00630p JuTEpaTypbl

AHann3 KOHCTPYKIHH CYIIECTBYIO-
IMX MAaIlUH JUisi YOOPKH KOPHEIUIOIOB
U JyKa U HU3YYCHHE TMaTCHTHO-TEXHUYE-
CKOH IIUTeparypbl TO3BOJMIN BBISBUTH
HEIOCTaTKA B KOHCTPYKITUH CENapupyro-
X pabOYMX OPTaHOB MAIIWH IS yOOp-
KW KOPHEIUIOJIOB U JIYKOBHII [4], KOTOpbIe
HE TIO3BOJISIIOT 00ECIEYUTh KaueCTBEHHOE
BBINOJIHEHUE TEXHOJIOIMYECKOTO IPOLEC-
ca cerapaiyy TOBapHON MPOIYKIINH.

CymecTByeT MammnHa Ui yOOpKH
kaptoderns [S], cocTosmast U3 OCHOBHBIX
2JIEMEHTOB, @ UMEHHO MOJKAIbIBAIOIIETO
memexa [, cemapupyrolero MpyTKOBOTO
aneBaropa 2 U MOAACPKUBAIOIINX CTEp-
xkHei 3 (puc. 1).

OCHOBHOW OTIIMYUTETHHON 0COOeH-
HOCTBIO TIPEACTABICHHOW BHIIIE yOOpPOU-
HOWM MAaIlMHBI SBIISETCS WCIIOJTHCHUE TTO/I-
KanbIBaroIiero padouero oprana / (puc. 2)
1 CeMapHpyIOLIEro MPyTKOBOTO 3J1€BaTOpa
3 (puc. 3).

[lomxampiBaromuii  pabounii  opran
MIPEICTABISIET COOOM KOMOWHAIINIO PHIX-
mutensHOro (/) W monkamnbsiBaromero (2)
JJIEMEHTOB C IIEJIEBBIMH OTBEPCTUSIMHU
npeBapuUTeIbHON cenapanuu 3, o0paso-
BaHHBIMU paboyYeii TOBEPXHOCTHIO MOJIKA-
MIBIBAIOIIIETO 3JIEMEHTa 2.

PexmmmrennsHbIi dmeMenT (/) TToKaITbI-
BAIOIIETO PabO4Yero opraHa OCYIIECTBIISET
Mpe/IBapUTENIbHOE  PBIXJICHUE — IOJKAIbI-
BAaEMOI0 TOYBEHHOIO IJ1aCTa C LENbIO CO-
KpalleHHs TIOCTYIUICHHS TTOYBEHHBIX KOM-
KOB Ha CEMapHpyIOIIe padoure OpraHebl,
MHTEHCU(PHUITUPYS TPOLIECC OYMCTKN KOPHE-
TUTOZIOB OT COM3MEPHMBIX MTOYBEHHBIX KOM-
KOB, a TAaK)K€ CHIIKas BEIMUUHY MTOBPEXK/Ie-
HUH TOBapHOM NMPOAYKLUU OT COYIapEHUN
C TIOYBEHHBIMHM KOMKaMHU Ha IPYyTKOBOM
ANeBaTOpE YOOPOUHOH MAITHHBI.

ITonkameIBaronuii  AMeMeHT 2 0Cy-
IIECTBISIET W3BJICUCHHE KOPHEIUIONAOB U3
IIOYBbI C INPEABAPUTENIBHON cenapanuen
yepe3 IIeJeBbIe OTBEPCTUS MpPEaBapU-
TEJIBHOU cenapauuu 3.
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P wuc. 1. O0mwuii BUI MammHbl Ui yOOPKK KOPHEIIONOB: / — MOAKAIBIBAIONINN OpraH;
2 — cenapupyoLINii TPYTKOBBIiT 371eBaTop; 3 — HOJIEPIKUBAIOIINE CTEPIKHN
Fig. 1. General view of a machine for harvesting root crops:
1 — scrounging; 2 — separating rod elevator; 3 — supporting rods

P u c. 2. O6umii BUJ MOJKANbIBAIOLIETO OpraHa: / — PhIXJIUTENbHBIN 3I€MEHT;
2 — MOJIKaIBIBAIONINI MIEMEHT; 3 — IIeJICBbIe OTBEPCTHS NIPEABAPUTEIFHON cerapaniuy

Fig. 2. General view of the digging body: / — ripping element;
2 — digging element; 3 — slotted preseparation apertures

X NN - - o
¢ 2

P u c. 3. O0umii BuI cenapupyrowLiero NpyTKOBOIo 31eBaTopa: / — IpyToK; 2 — CTEPKEHb
Fig. 3. General view of the separating rod elevator: / — bar; 2 — kernel
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K HenmocraTkaM AaHHOIO MOJKAIIbI-
BAIOLIETO OpraHa cleqyeT OTHECTU IIO-
BBIIIICHHBIE TIOTEPH KOPHETLTOIOB dYepes
mieneBbie  OTBepCTHA 3 TIOJKAIbIBAO-
IeTo 3JeMeHTa 2; KpOME TOro, JaHHOE
KOHCTPYKTHUBHOE UCIIOJTHEHUE TMOJKaIlbI-
BaloLIero pabovyero opraHa HE CHMXKAET
BEJIMUMHY MOBPEKICHUM cenapupyemoit
MPOJAYKIIMM Ha TIPYTKOBOM 3JeBaTope
BBUY HEIOCTATOYHOTO PBHIXJIEHUS MOY-
BEHHOTO CJIOSl PACIOJIOKEHUSI KOPHETLIO-
JIOB.

Jns yHTEeHCHUKALMKM Tporecca ce-
rnapamnyy BOpPOXa KOPHEIUIOAOB Celapu-
pyro1as MoBEpXHOCTh PYTKOBOTO JJIeBa-
TOpa BBHITIOJHEHA C PACTIONOKEHHBIME Ha
npyTKax / crepxkusamu 2 (puc. 3).

OCHOBHBIM Ha3HAYEHUEM CTepKHEH
SIBIISIETCSL pa3pyllieHUE TOYBEHHBIX KOM-
KOB, TOCTYHAIOIIUX C IOJKAlbIBAIOILETO
pabodero opraHa yOOpOYHON MAIIWHBI
OpHako, KpoMe TMpolecca pa3pymieHHs
HEIMOCPE/ICTBEHHO ITOYBEHHBIX KOMKOB,
MIPOMCXO/IUT MHTEHCUBHOE CHUJIOBOE BO3-
JeficTBue cTep:kHEeH 2 Ha KOpPHEIJIOAbI,
YTO MOBBILIACT CTEIIECHb MTOBPEKICHHUS Ce-
MapUpyeMOH MPOAYKITUH.

W3BecTHa KOHCTPYKIHSA CETapupyro-
IIETO TPYTKOBOTO 3JieBaTopa (puc. 4), uH-
TEHCU(UKATOPOM Cemapaii B KOTOPOM
SIBIIIETCSI TIACCHUBHBIM JIBYXIJIEUHKOBBII

BCTPSIXUBATENb 4, PaclOJIOKEHHBIN TOA
BEpXHEH BETBBIO IMOJOTHA IPYTKOBOTO
anesaropa 3 [6].

Kpome Toro, nepeassis yacTb 0JI0THA
IIPYTKOBOTO 3JIeBaTOpa CO CTOPOHBI ITOJI-
KaIbIBAIOIIETo JemMexa 9 coBepiiaeT Ko-
ne0aHusl B BEPTUKAIBHON TIIOCKOCTH TIPU
BO3JEMCTBUN KPOHIUTEHHA KpEIUIeHUs 6
IOJIKAIIBIBAIOLIETO JeMexa 9 Ha mojuep-
JKUBAIOIIAN PONHK J, 9TO 0OecCIeunBaeT
JIOTIOJTHUTENIFHOE CHUJIOBOE BO3JICHCTBHE
Ha MOYBEHHBIN IJIacT M TEM CaMbIM HH-
TeHCU(UIHUPYET MPOLecC Cenapanuy Mmo-
YBEHHO-PACTUTEIBHBIX IPUMECEH.

K HemoctaTkaM JaHHON KOHCTPYKLMH
IIPYTKOBOTO 3JIEBATOpa CJIEAYET OTHECTH
MTOBBIIIIEHHOE TOBPEX/ICHHE KOPHEILIO-
JIOB TIpU TIEpEXO/ie C OJHOT0 Kackaaa Ha
JpyTOi, a TaKk’ke HEBO3MOKHOCTb paccpe-
JOTOYCHHUSI BOPOXa KOPHEIUIONOB 10 BCEH
LIMPHUHE TPAHCIIOPTEPA.

AHanu3 TEXHUYECKHUX CPEICTB Mexa-
HU3UPOBAHHOH yOOPKH KOPHETIIOIO0B I10-
3BOJISIET CHIENATh BBIBOJ] O TOM, YTO (DYHK-
LMOHUPYIOLIME 3JEeMEHTHl yOOpPOYHOMH
MAaIIMHBI C Pa3IMYHBIMU TUIIAMH UHTCH-
cu(UKaTOPOB cerapauu He oOecIedn-
BAaIOT Kau€CTBEHHBIE [10KA3aTeIN YOOPKHU
KOPHETIJIOJIOB I10 TaKUM IMOKa3aTessiM,
KaK TOJHOTA Cerapaiy 1 MoBpexaeHHe
KOPHETIJIO0B.

P u c. 4. Cxema cenapupyoIIero npyTKOBOTO 3JIeBaTopa:
1 — pama; 2 — Tsra; 3 — IPYTKOBEIN 3/1€BATOP; 4 — ABYXIUICUNKOBEIN BCTPSIXUBATEINb;
5 — MOAJEPIKUBAIOIINN POJIUK; 6 — KPOHIUTEHH KPEIUICHUS;
7 — IPOMEKYTOUHBII KPOHIITEHH; § — 9KCHEHTPHUKOBBIN Ball; 9 — MOIKAIBIBAIOLINN JIEMEX;
10 — xperuieHue jgeMexa
Fig. 4. Scheme of separating bar elevators: / — frame; 2 — thrust; 3 — bar elevator;
4 — double-shoulder shaker; 5 — support roller; 6 — mounting bracket;
7 — intermediate bracket; § — eccentric shaft; 9 — scrounging; /0 — bracing

Technologies and means of agricultural mechanization 95
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Marepuajibl 1 METObI

HWccnenoBanus mpoBeIcHbI B COOTBET-
ctBuu ¢ meronukoit CTO AUCT 8.7-2013
«/cnbiTaHus CeNbCKOX03MCTBEHHOM TeX-
HUKW. Mammebel 171 yOOpKH OBOITHBIX
n 0ax4eBbIX KYIbTYp. MeTOAbl OICHKH
(yHKIIMOHATBHBIX TOKa3aTeNIei»' .

Jnst obecriedeHuss KaueCTBEHHBIX
MokaszaTesiell cenmapanuy KOPHEIUIONOB
Y JIYKOBHII pa3padoTaH CenapupyroIIHii
TPaHCIIOPTEP KOPHEKIYyOHEYOOPOUHOM
MamuHbl (mateHT P® Ha n3obOperenwme
Ne 2638190 [7-9]), nzoOpaxeHHbIH Ha
puc. 5.

Cenapupyroii  TpaHCIOpTEp Ma-
IIMHBI 1711 YOOPKH KOPHEIUIONOB W JTyKa
CONep)XUT paMy / ¢ TIPYTKOBBIM DIIeBa-
TOPOM 2, TIOJ BEPXHEW BETBBIO KOTOPO-
ro yCTaHOBJIEHBI Beayline 3, BeIOMble 4
U TOJICPKUBAIOIIKNE 5 POJIUKU U BCTPS-
xuBarenu 6. Berpsaxuarenu 6 u momaep-
JKUBAIOIIME POJHUKH 5 PACTIONOKEHBI 10
00enM CTOpOHaM IMPYTKOBOTO 3JI€BaTO-

pa ¢ 4epeoBaHUEM IO JUIMHE U IIUPUHE
1 HecoBNaieHueM (a3 ux MmorbeMa 1 OIry-
CKaHMs TTPOTHBOTIOIOKHBIX CTOPOH TIPYT-
KOBOTO 3JieBaTopa 2.

IIpu 1aHHOM pacHOIOKEHUH BCTPSIXU-
BaTelel 6 U MOANEPKUBAIOIINX POTHKOB
5 Ha cemapupylolLeM TpaHcTopTepe odec-
MEUUBACTCS AN PEKUM Ceraparuu
KOPHETIJIOIOB TP TIOBBIIICHUN KadecTBa
cemnaparyy B pe3yJbTaTe yBeTHIeHUS Ty TH
Y BpEMEHH B3aUMOJICHCTBHS KOPHEIUIONOB
C TOBEPXHOCTBIO TNMPYTKOBOTO 3JI€BaTOpa
2 3a cyer OOKOBOTO IMEpPEeMEIICHHUs cella-
PUPYEMOTO TPOAYKTa MPU MUHHMAIHHOM
nmoBpexeHNH. JlaHHOE 00CTOSTENTHCTBO
obecrieunBaeTCs PSKUMOM PabOTHI BCTPSI-
XUBATeJICH 6, pacIoNOKEHHBIX TIOA TPO-
THUBOIIOJIO)KHBIMU CTOPOHAMU ITPYTKOBOT'O
anesaropa 2 B mporuBodaze. IIpu stom
BOPOX KOPHEIUIOIOB U JIYKOBHUI[ COBEpIIIa-
€T TepeMeIleHHe C IPOTHUBOIIOIOKHBIX
CTOPOH PaCIOJIOKEHUS BCTpsIXUBarese 6
TIOJT TIPYTKOBBIM JIEBaTOPOM 2 K CTOPOHE

P uc. 5. Cxema cenapupylomiero npyTKOBOIro 3JeBaTopa ¢ aACHMMETPUYHBIM PACIIOJIOKEHHEM
BCTpsAXMBaTeNe: / — pama; 2 — IpyTKOBBIN 351eBarop; 3 — BEAyIIUil POIUK; 4 — BEIOMBIH POJIHK;
5 — MoIep )KUBAIOIINH POJIHK; 6 — BCTPSIXUBATENb

Fig. 5. Scheme of separating rod elevator with asymmetrical arrangement of shakers: / — frame;
2 — bar elevator; 3 — driving roller; 4 — driven roller; 5 — support roller; 6 — shaker

' CTO AUCT 8.7-2013. VcribItanus CenbCKOX03HCTBEHHON TeXHUKH. MalliHbI 1sl yOOPKH OBOII-
HBIX ¥ 0aX4eBBIX KyJIBTyp. MeTozsl OeHKH (YHKIHOHANBHBIX mokasarerneil. M., 2014. III, 81 c. URL:

http://docs.cntd.ru/document/555625983
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PacoNIOKEHUS TOAESPKUBAIOIINX POJIHU-
KoB J (puc. 6).

Cermapupyomiuii TpaHCIIOpTEP KOpHE-
KITyOHEyOOpOUHOW MarmuHbl  paboTaer
ciemyrouM obpazoMm. Bopox xopreruio-
JIOB C TIOAAIOUIET0 TpaHCIOpTEpa WM
C TIOIKambIBaIOMIEro pabodero opraHa
MOCTyMaeT Ha NPYyTKOBLIH aneBarop 2. Io
Mepe MPOJIBUKEHHUST BOPOXa IO TPYTKOBO-
My 3JI€BaToOpy 2 MPOUCXOAUT TIOABEM CTO-
POHBI 7 TIPYTKOBOTO »JieBaropa 2 BCTPS-
xuBateneM 6. llombem u panmbpHeliiiee
nepeMelieHne Bopoxa J0CTUraeTcs B pe-
3yJbTaTe IPHOOPETEHHsT yCKOPEHUS, CO00-
[[AEMOT0 BCTPSXHUBATEIIEM 6 TIPYTKOBOMY
AneBaTopy 2, KOTOpoe OOJbIe yCKOPEHHS
cBoOoHOTO TasieHus. B pesynsrare mons-
eMa BCTPSIXUBATeJIeM 6 CTOPOHBI MPYTKO-
BOTO »JieBartopa 2 U OIyCKaHWs MPOTHBO-
MOJIOKHOM CTOPOHBI BOPOX KOPHEIUIOIO0B
COBEpILIAET TIEPEMEICHHE OT CTOPOHBI
pacCIOJIOKEHUsST BCTpsIXUBATesied 6 K CTo-
pOHE PpACTIONOKEHHS TOIEPKUBAIOIINX
POTHMKOB 5, 4TO OOECIeUNBAET CMEIIEHNE
BOpOXa K LIEHTPY IMpPYTKOBOTO 3JI€BaTOpa
2 moJ yIIiOM ¢ K TOPU30HTY U IPUBOAUT
K JepopMaInuy MMOYBEHHOTO IUIACTa ITy-
TEM €ro M3JioMa U Pa3pbIXJICHHUs, a TakKe
pPaBHOMEpPHOMY paCIpENEICHUIO0 BOpPOXa
0 BCEH ImmpuHE padoyeii OBEPXHOCTH
MIPYTKOBOTO 3JIeBaTopa 2 M YIy4IIEHHIO
nporecca cenapauuu. s onpenencHus
KaueCTBEHHBIX IIOKa3areiell cenaparu
BOpOXa KOPHEIUIONOB, & UMEHHO JTyKOBHII

TTouBeHHBIE IPUMECH /
Soil impurities

nyka-ceBka coprta «lltyrraprep Puszen»,
Ha TPYTKOBOM JJIEBATOPE C YCTAHOBIICH-
HBIMU [TACCUBHBIM AIUTHIITHYECKUM BCTPSI-
XHUBATEJIEM U MO KUBAIOIIIM POJTMKOM
OblTa M3TOTOBJICHA JIAOOpaTopHas ycTa-
HOBKA, OOIIUI BU KOTOPOU MPECTAaBICH
Ha puc. 7.

OnpezeneHsl cleay e Ka4eCTBEH-
HBIE TIOKa3aTel! Cerapaliu:

— TIOBPEXIEHUS JYKOBHII JTyKa-CEBKa
(popmyna 1);

— TMOJHOTa Cenapalyy Bopoxa JyKa-
ceBka [10].

[ToBpexeHust JTyKOBUI[ ONpeAems-
JCh TI0 (hopmyre:

GHOB

M= 100%, (1)

GCT ~YnoB

rae Gpop — Macca IOBPEKAEHHBIX CTaH-
JApTHBIX JIYKOBULL B BOPOXE, KI'; G — Mac-
ca cernapupyeMbIX JIyKOBHII B BOPOXE, KI.

[MonHoTy cemapanuu Bopoxa JyKa-
CEBKa ONPEIEIISITH 110 (hopMyJIe:

n_ K
Vg —V
= 1'171/11'1 -100%, )
Vi
e Vg — Macca TOYBEHHBIX NPUMECEH

B MICXOJIHOM BOpOXe, KI'; Vi — Macca mou-
BEHHBIX NpUMecell B KOHTeHHepe (HEBbI-
JICTICHHBIC PUMECH ), KT

CocTtaB BOpoxa U OCHOBHBIC (DH3HKO-
MEXaHNYECKHE CBOMCTBA €r0 KOMIIOHEH-

Koprermon /
Root-crop

P u c. 6. TexHonorndeckuii mporecc padoThl CENapupyIOIIEro MPyTKOBOTO 3IeBaTopa
C aCUMMETPUYHBIM PACIIOJIOKECHUEM BCTPSAXUBATEsICH

F i g. 6. Technological process of work scheme of separating rod elevator
with asymmetrical arrangement of shakers
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P u c. 7. O6mwmii BuI 1a00paTOPHOIN YCTAHOBKH ISl OTIPEICIICHUS BIUSHUS

TEXHOJIOTHYECKUX [TapaMEeTPOB CEMapHupyIOIIETo MPYTKOBOTO 3IeBaTopa
C aCHMMETPHYHBIM PACIIONIOKEHHEM BCTPSIXMBATelIel Ha Ka9eCTBEHHBIE TIOKA3aTel Ceraparii BOpoxa
IyKa-ceBKa: / — pama; 2 — eMKOCTb JUISl IIPeIBAPUTENHHOTO Pa3MEIIEeHNS BOPOXa;
3 — cenapupyroMi IPyTKOBBIH A1eBaTop; 4 — JUIMNTUYECKUI BCTPSIXUBATEID;
5 — IMAMHAPHYECKHUI POIUK; 6 — OpPE3eHT CenapupOBaHHON NPOAYKIMH; 7 — ANEKTPOABUTATEINb;
8 — penyKTOp OHOCTYNEHYAThIN; 9 — mpeoOpa3oBarelib YaCTOTHBIN; /() — mepeaJa 1enHasi;
11 — cToiiku onopHsIe; /2 — CTOHKH BCTpSAXUBATENEH; /3 — KPOHIITEHH COeTMHUTENbHBIN;
14 — nta onopHast; 15 — GuisTp cereBoit

Fig. 7. General view of the laboratory installation for determining the influence
of the technological parameters of the separating rod elevator with the asymmetric arrangement
of the shakers on the qualitative indicators of heap separation: / — frame; 2 — container
for preliminary placement of heaps; 3 — separating rod elevator; 4 — elliptical shaker; 5 — cylindrical roller;
6 — canvas of separated products; 7 — electric motor; 8 — single-stage reducer; 9 — frequency converter;
10 — transmission chain; /7 — support pillars; /2 — shaker stands; /3 — bracket connecting;
14 — support plate; 15 — network filter

TOB OBIITH BHIOPAHBI C YYETOM PE3yJIbTaTOB
MOJIEBBIX HUCCJICAOBAHUM, MPOBEICHHBIX
B 2015-2016 . B AO «O3eprr» (Moc-
KOBCKast 00JIaCTh) MPH BIAKHOCTHU TTOYBI
18 %: rykoBHIIBI JIyKa-ceBKa — 65 %; npu-
Mecu — 35 %, B T. 4.:

— pactuTtenbHbIe puMecH — 5 %;

— MeIKUE TOYBCHHBbIC NPUMECH —
15 %;

— KOMKH IT04BbI, CPaBHUMBIE I10 pa3Me-
paMm co CTaHJapTHOH (pakinei JIyKOBHUI]
nyka-ceBKa (rmonepeunsiii pazmep) — 10 %;

— KOMKHM ITOYBEI, UMEIOIIHE OOIBIITHI
MOTepeUHbIi pasmep — 5 %.

C nenplo onpeeneHus ypoBHs 3HAYH-
MOCTH KaKIO0To (akTopa, OKa3bIBaIOLIETo
BIIMSIHUE Ha BBHIOPAHHBIN KPUTEPUI ONTH-
MU3aLUU — TIOJIHOTY Cemapanud Bopoxa
JyKa-CeBKa — IPOBOIMJICS OTCEHBAIOIINIA
HKCHEPHUMEHT.

BrusiBnenne HeOOMBIIOTO KOJIMYECTBA
HanOonee 3HAUYUMBIX (HaKTOPOB IO3BO-
JUJI0 OOJNeTYNTh JalbHelIIee H3yueHHe
U ONHCaHHEe Mpolecca cenapanuu KCIe-
PHUMEHTAJIBHBIM INIPYTKOBBIM 3JI€BATOPOM,
KOTOpBIE MOTYT OBITH IPOBEICHBI C MPH-
MCEHECHUEM METOJ0B MaTeMaTH4eCKoH Teo-
PHHM TUIAHWPOBAHUS SKCIIEPUMEHTA.
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[locne mnpoBegeHUs] OTCEHMBAIOILETO
JKCTIEPUMEHTa OBLIM TIOCTABJICHBI TOHWC-
KOBBIE OTIBITHI 110 ONPE/IeTICHII0 Hanboee
MEPCIIEKTHBHOTO BHIA BCTPAXHBAOIIETO
ycTpoiicTBa, 00eCIIeUnBAOIIETO BBICOKHE
KaueCTBEHHbIC TIOKa3aTeNM Cerapalyy.
C 3Toii 1enbio MOoA MOJOTHOM HPYTKOBO-
TO AJIEBATOpPa YCTAHOBIICHBI UCCIIETyEeMbIe
BCTPAXUBATENN, a HMMEHHO TpEXKyJad-
KOBBIE W DIUIMIITUYECKHE, W TPOBEACHBI
UCCTIC/IOBaHUSI B COOTBETCTBHHU C IIAHOM
JKCTIEPUMEHTA.

Pe3yabTaThl HCc/ieI0BaHUSA

AHanu3 pe3ylbTaToB OTCEUBAIOIINX
HKCTIEPIMEHTOB TIPOBEJ/ICH ITyTEM TTOCTPO-
eHHsl TuarpaMM paccesHus. Pesymbrarsl
MPOBECHUS OTCEHUBAIOIIETO YKCIIEPUMEH-
Ta TMOCJIe BHECEHHSI KOPPEKTUPOBOK MPE/I-
CTaBJICHBI Ha puc. 8.

Bce dakropsl ¢ ypoBHSIMH HX Baphb-
MPOBAaHMS HaHECEHBI IO OCH alCIwCC,
OTIBITHBIE 3HAYEHUS KPHUTEPHUS ONTHMH-
3alMUd — 10 OCH OpAMHAT. BusyanbHbIM
HAOJIONEHNUEM TI0 KOJUYECTBY BBIJCIISIO-
IIMXCS TOYEK Ha JHarpaMMe pacCesHUs
OIICHUBAJICSI yPOBEHb BIMSHUS (DaKTOpa Ha
KPUTEpHUH ONITUMH3AIINH, TI0 PE3yIIbTaTam
MIPOBEACHUS KOTOPOTO OBIITH BEIOPAHBI TPU
OCHOBHBIX 3HAaUMMBIX (akTopa: X, — Io-
CTynarelbHasi CKOPOCTh JBYDKCHUS TIPYT-

KOBOT'0 3JIeBaTtopa, M/c; X, — Mojada Bopoxa
JyKa-CeBKa, KI/C; X; — MEKOCEBOE PaccTo-
STHUE MEKIY TTACCHBHBIM BCTPSIXHUBATEIIEM
1 TIO/IEP’KUBAFOIIIAM POJIIUKOM, M.

Pe3ynbTaThl IPOBEACHHBIX MTOUCKOBBIX
WCCJICIOBAHUI TIPE/ICTABIICHBI B Ta0M. 1 1 2
U Ha puc. 9.

AHanu3 nNpoBEICHHBIX TOUCKOBBIX HC-
CJICZIOBAHWH TIO3BOJISIET 3aKIIOYHTH, YTO
C YBEIMYEHHEM IOCTYIATeIbHON CKOPO-
CTH ABIDKEHUS IIPYTKOBOTO AJIEBATOPA IMPO-
HCXOJUT TIOBBIIICHUE TTOJTHOTHI CeTapaluu
U TOBPEKICHUN JIyKOBHUI[ BHE 3aBUCHUMO-
CTH OT IOJa4M BOpOXa JIyKa-CeBKa M WC-
TMOJTh3YEMOTO BU/IA BCTPSIXUBATEIIS.

OnHako KadecTBEHHBIE ITOKA3aTeNn
cemaparuy Bopoxa JTyKa-CeBKa Ha MPYTKO-
BOM 3JIEBATOPE C ALIUNTHUCCKUMHU BCTPSI-
XUBATENsIMU BBIIIE, Ye€M Yy OdIIeBaTopa,
OCHAIIICHHOTO TPEXKYJIa4KOBBIMU BCTPSI-
XUBATEISIMU.

JlanHas TeHIeHnns HaOMOmaeTcsl KaKk
MIPU  YBEIMYCHUU CKOPOCTH JIBIDKCHUS
MIPYTKOBOTO 3JIeBaropa B uHTepBase ot 1,4
1o 1,8 M/c, Tak ¥ TIpU YBEJIIMYCHUU MTOJJAYH
Bopoxa ot 15 10 40 xr/c 1o monHoTE cemna-
panuu Bopoxa 110 3,5 % U NOBpEeXKACHUAM
mykoButt 10 3,8 %.

Pe3ynbTarhl MpOBEACHHBIX TTOUCKOBBIX
HCCIICIOBAHUN OTPaKalOT TIEPCIIEKTHB-

TabOnuma 1
Table 1

Pe3y.]'ll>TaTLl TMIOMCKOBBIX HCCJIeIOBAHN 10 ornpeaeIieHuI0 nonpeﬂmeﬂnﬁ JIYKOBHII JTYKa-C€BKa
B 3ABUCHMOCTH OT TUIIA BCTPAXUBATE/IH, PACIOJIOKEHHOTO IO NPYTKOBBIM 3JIEBATOPOM

The results of exploratory studies to determine the damage of onions,
depending on the type of shaker, located under the bar elevator

TMonaua Cenapupyromuii npyTKoBbIH 21eBaTop / Separating bar elevator

BOpOXa JIyKa- DJUIUIITHYECKU BCTPAXUBATEND / TpexKyIauKoBbIii BCTPSIXUBATEND /
CceBKa, Kr/c / Elliptical shaker Three-cam shaker

Giving of lots [ocrynaresbHas CKOPOCTb JABHKECHHUsI IPYTKOBOIO 3JIeBaropa, M/c /

of onions, The progressive speed of the movement of the rod elevator, m/s

kes 1,4 1,6 1,8 1,4 1,6 1,8

15 1,7 3,0 3,3 2,6 3,3 33

20 1,3 2,8 3,0 2,2 2,7 3,0

25 1,2 2,8 3,0 2,0 2,4 3,0

30 1,5 2,7 2,4 1,7 1,8 2,4

35 1,5 2,2 2,3 1,4 1,3 2,3

40 12 22 22 12 12 22

Technologies and means of agricultural mechanization
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F i g. 8. Diagrams of scattering of observation results after adjustments
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Tabnuma 2
Table 2

Pe3ybTaThl IOUCKOBBIX HCC/IEOBAHUIA 110 ONPE/Ie/IEHHIO TOJTHOTHI
cenapaniy Bopoxa JiyKa-ceBKa B 3aBHCHMOCTH OT THIIA BCTPSIXHBATEJISI,
PACIIOJI0KEHHOTO MO/l IPYTKOBBIM 3JI€BATOPOM

The results of exploratory studies to determine the completeness of separation
of a pile of onion sets, depending on the type of shaker, located under the bar elevator

[Monawa Cenapupyromuii npyTKoBbIi 3neBatop / Separating bar elevator
Bopoxa DIUTMITHYECKUI BCTPSIXMBATEIb / TpexKynauKoBbIi BCTPSIXUBATEID /
nyl(;l:;:cel/ma, Elliptical shaker Three-cam shaker
Giving HocrynarenbHas CKOPOCTD ABHKEHHUs IPYTKOBOTO 1€BaTOpa, M/C /
of lots of The progressive speed of the movement of the rod elevator, m/s
onions, kg/s 1,4 1,6 1,4 1,6 1,8
15 96,4 96,7 97,4 94,3 95,8 96,2
20 96,0 96,3 97,4 94,0 94,6 96,0
25 95,7 96,0 97,3 93,5 94,7 95,0
30 95,3 96,2 96,7 93,2 93,4 94,6
35 95,0 96,0 96,4 93,2 93,0 94,6
40 95,0 95,5 96,1 92,6 92,5 94,5

HOCTh JANTGHEUIIIEr0 W3YYCHUS DIUTHIITH-
YECKUX BCTp;IXHBaTeJ'IefI II0 IIOBBIIICH-
HOMY TIOKa3aTelllo KauecTBa cenapamuu
BOPOXa JIyKa-CEeBKa U MUHHMAJIbHBIM T10-
BPEKICHUSM JTYKOBHII.

PesynbraTel MHOTO(GaKTOPHOTO 3JKC-
TeprUMeHTa 00pabaThIBAIUCh B KOMITBIO-
tepaoit mporpamme «STATISTICA 6.0»;
OBUTM TOJy4eHbl 3HaUeHHs (QYHKIHUH OT-
KJIMKa — TOJTHOTa Ccenapanuy Bopoxa Jy-
Ka-CeBKa MPH BapbUPOBaHUH (HAKTOPOB —
W aJIcKBaTHas MaTeMaTHUuYecKas MOJICNb
(bopmyna 3), omHMCHIBAIOMIAS 3aBHCH-
MOCTh KauecTBa Cernapaiuy Bopoxa JIyKa-
ceBka v =fv,,, Oy, S) B 3aKOAUPOBAHHOM

feljed

BHUJIE OT BEIOPAaHHBIX (PAKTOPOB:

Y =98,59+0,21x, —0,26x, —0,35x;, —
—0,81x7 —0,71x; —0,38x7 +0,02x,x, +
+0,29x,x, —0,5x,x,.

3)
[loxcraBnss MonEepeMEHHO 3HAYCHMS
X,, X,, X; = 0 B ypaBHeHue (3), noiaydaem
JIBYXMEpHBIE CEUCHHs IOBEPXHOCTH OT-
KIIMKa, XapaKTepU3YIOILIero IoKa3areib
KauecTBa Cernapaluy BOpoxa JIyKa-CeBKa
B 3aBUCHMOCTH OT BBIOpaHHBIX (haKTOPOB,
MIPE/ICTABICHHBINA CUCTEMOI YpaBHEHUIA:

Technologies and means of agricultural mechanization

x=0:Y=9859-0,26x, —-0,35x, -
-0,71x; —0,38x; —0,5x,x,,
x,=0:Y=9859+0,21x,—0,35x, - @
—0,81x; —0,38x; +0,29x,x,,
x,=0:Y=98,59+0,21x, - 0,26x, -
-0,81x —0,71x; +0,02x,x,.

IIpn muddepeHIMPOBAHUNA CHCTEMBI
ypaBHeHHI (4) ompenenseM KOOPAWHATHI
LEHTPa MMOBEPXHOCTH OTKIMKA B 3aBUCH-
MOCTH OT BBIOpaHHBIX (DaKTOPOB B 3aKO-
JUPOBAaHHOM M PAacKOAMPOBAHHOM BHIAX
(Tabm. 3), mocie TMOACTAaHOBKH KOTOPBIX
Mojy4aeM 3HadeHUs (YHKIUH OTKIHKa
B IIEHTPE MOBEPXHOCTHU. J[ByXMepHBIE ce-
YEeHUSI MMOBEPXHOCTH OTKJIMKA CTPOMIHCH
Ha OCHOBAaHUM JaHHBIX U3 Ta0n. 1 u npen-
cTaBiieHsl Ha puc. 10—12.

VYpaBuenue (4) ¢ y4eToM 3HAYUMOCTH
KO03(DPHUIMEHTOB PETPECCUI MOXKHO TIPEI-
CTaBUTh B CIICIYIOIIEM BUJIE:

Y =17,387 + 60,43v,; + 2,770, +
+40,758 - 20,31v2, - 0,020; -
-38,758 - 0,02v,,0,, +
+15,2v4,8 - 1,320,,.S.

)
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Ta6numa 3
Table 3

KOOpI[l/lHaTLI HEeHTPa NOBEPXHOCTH OTKJIMKA

Center coordinates of the response surface

KoopauHatsl 1ieHTpa MOBEPXHOCTH OTKIIMKA / DYHKIUU OTKIIMKA B IEHTPE
(Coordinates of the response surface center) HOBEPXHOCTH /
3aKoMPOBaHHBIA BU]T / PackomupoBanHbIit BUj / (Response functions in the center
(Encoded view) (Decoded view) of the surface)
x,= 0,349 L =21,69xr/c/Q, =21.69 kg/s
- On O £ Y, = 98,55
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P wuc. 10. [IByxmMepHOe cedeHHe MOBEPXHOCTH OTKIINKA, XapaKTePH3YIOIIee 3aBUCHMOCTD MTOTHOTEI
cernapalyy BOpoxa JIiyKa-CeBKa OT IO1ayH BOpOXa JIyKa-CeBKa (KI/C) U MEXKOCEBOTO pacCTOSHUS
MEK]Ty TTACCHBHBIM BCTPSXUBATENIEM H HOICP>KUBAIOIIIM POIIHKOM (M)

Fig. 10. Two-dimensional cross-section of the response surface, characterizing the dependence
of the completeness of the onion-shear separation from the infeed of the onion-seed heap (kg/s)
and the interaxial distance between the passive shaker and the supporting roller (m)
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Puc. 11. [IByxmMepHOE ceueHue MOBEPXHOCTH OTKIINKA, XapaKTePU3YIOIee 3aBUCHMOCTh
TIOJIHOTBI CeTiapaliy BOpoxa JIyKa-CeBKa OT IOCTYIaTe/IbHOM CKOPOCTHU ABYDKEHUS MOJIOTHA
MIPYTKOBOTO 3JIeBaTopa (M/C) M MEKOCEBOTO PACCTOSHUS MEXKTY MTACCHBHBIM BCTPSIXUBATEIIEM
U MOJUICP>KUBAIOLIUM POIUKOM (M)

Fig. 11. Two-dimensional cross-section of the response surface, characterizing the dependence

of the completeness of the onion-shear separation from the translational velocity of the web
of the rod elevator (m/s) and the interaxial distance between the passive shaker and supporting roller (m)
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The progressive speed of movement of the web bar elevator Fer. m/c
P uc. 12. JIByxMepHOE ceueHHe TTOBEPXHOCTH OTKITHKA, XapAKTEPHU3YIOIIEE 3aBUCUMOCTb MOTHOTBI
celiapanyy BOpoxa JyKa-CeBKa OT II0CTYaTeNIbHON CKOPOCTH ABIDKEHUS MOJIOTHA
MPYTKOBOTO 35IeBaropa (M/C) U oga4l BOpoxa JiyKa-CeBKa (KI/c)
Fig. 12. Two-dimensional cross-section of the response surface, characterizing the dependence
of the completeness of the onion-shear separation from the translational velocity of the web
of the rod elevator (m/s) and the feeding of the onion-seed heap (kg/s)
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O0cy:x1eHne 1 3aKJII09eHHE

Pe3zynbrarsl 3KCIepUMEHTAILHBIX J1a00-
PaTOPHBIX MCCIIEIOBAHUI CETIAPUPYIOIIETO
NPYTKOBOTO 3JIeBaTtopa C aCUMMETPUYHO
YCTAHOBJICHHBIMU TTACCUBHBIM DJLTHIITHYC-
CKUM BCTPAXUBATCIEM W TIOAACPKHBAFO-
LM POJIMKOM I103BOJISAIOT CJIENIATh BBIBO/IBI
0 TOM, YTO MaKCHMaJIbHasl ITOJTHOTA Cerapa-

IIMM BOpOXa JIyKa-ceBKa cocTaBisieT 98 %
OpH  MOCTYNAaTeJIbHONH CKOPOCTH JIBHKE-
HUS [IOJIOTHA TPYTKOBOIO 3JIEBATOPA V. =
=1,55-1,68 m/c, momave Bopoxa JIyKa-ceBKa
Oy, = 19,7-27,1 Kr/c 1 ME&XOCEBOM PaccTo-
STHAW MEKJIy TTaCCUBHBIM SIUTHIITUYECKUM
BCTPSIXUBATENIEM U TMOIICPKUBAIOILIUM PO-
ykoM B nipenenax S = 0,29-0,42 m.
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