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Annomauusn

Beseoenue. B obnactu BhIpalnBaHusl CEIbCKOXO3SIMCTBEHHBIX PACTEHHUIT C HCIIOIb30BAHH-
€M BOJBI U CyCICH3UI 0003HaYeHa TeHCHINS Pa3BUTHS THAPOIIOCEBA TA30HHON TPaBHI.
HarmpaBiieHne MeHee M3y4eHO JUIS T0CEBA MENIKUX MPOKIIIOHYBIIMXCSI U TIPOPOIIEHHBIX
CeMsH OBOIIEH, MOCKOIBbKY CIICIHATH3UpyeTcsd Ha ceMeHax apOy3a, THIKBBI, OTYPIIOB
u tabaka. OTCYTCTBYIOT HCCIIEOBAHUS JUIsl THAPOIIOCEBA CEMSH MOPKOBH, IETPYIIKH,
YKpoOTIIa, caara, TOMaToB 1 cenbaepes. TakuM 00pa3oM, aKTyalbHBIMH SBISIOTCS TEOpe-
THUYECKHE U3BICKaHHs1, HallpaBJICHHBIE Ha 000CHOBAHHUE CIIOCO0A N TEXHUYECKUX PELICHHUI
MI0CEBA MEIKOCEMEHHBIX KyIBTYpP B yCIOBHAX OTKPBITOTO M 3aKPHITOTO TpyHTa. [Ipobiema
3aKJII0YAETCSl B OTCYTCTBHHM KOHCTPYKTHBHO-TEXHOJIOIMYECKOW CXEMbI pe3epByapa s
(OpMHUPOBAHHS TOCEBHOH CMECH MEITKOCEMSHHBIX KyIbTYpP, KOHCTPYKTHBHO-PEKUMHBIX
rokasarejiel TUIPaBIMYeCcKOil MUHU-CESUTKH PSIIKOBOTO ITOCEBA JUIS MTOBBILICHHS ero 3¢-
(EeKTHBHOCTH.

Lenv uccneoosanus. ONTHMH3AIMS TAPAMETPOB U PEKUMOB PabOTHI THIPABINYECKON
MHHH-CESUIKH PAAKOBOTO MOCEBA.

Mamepuanvl u memoobt. BbINONHAINCH TEOPETHYECKUE HCCIICA0BAHUS IIPOLIECCa TOMOTe-
HU3AIMU TTIOCEBHOM cMecH, MOTPeOHOM MOIIHOCTH MpH paboTe pesepByapa Uit GOpMu-
poBaHus oceBHOU cMecu. JlabopaTopHbIe HCCe0BaHus TPOBOIMIHCE B KyOaHCKOM To-
CyIapCTBEHHOM arpapHOM YHHBEPCHTETE, ITOJIEBbIC — B JIMUHBIX TTOJCOOHBIX X03sHCTBAX
Kpeimckoro paiiona KpacHomapckoro kpasi.

Peszynemamut uccneoosanus. I1omydeHsl BBIpaKeHUS, OMMCHIBAIOIINE 3aBICHMOCTD BEJTH-
YHUHBI CPEHEH OKPYKHOH CKOPOCTH IIOTOKA IIOCEBHON CMECH, a TaK)Ke MOIIHOCTH IPH
paboTe pe3epByapa A7st ee GopMUPOBAHUS MPH PANUIHBIX COUETAHMAX KOHCTPYKTUBHBIX
U PeKUMHBIX NapaMeTpoB. [IpencrapieHa aHATUTHYECKAs! 3aBUCUMOCTb, OIHCHIBAIOIIAsT
BEJINUMHY KOHIIEHTPAIINH CEMSH B HECYIIEH Cpelie B 3a/JaHHBII MOMEHT BpeMeHH Ha (uk-
CHPOBAHHO TOYKE BBICOTHI pe3epByapa.

Obcyacoenue u 3axarouerue. ONTUMATIBHBIC TAPAMETPHI U PEKUMBI PaOOTHl YHHBEPCATb-
HO# MHAPOCESIIKH 110 IIary I0CeBa: 4acToTa BPAIICHHUs MCIIAIKH — 92 MUH '; BeIMYNHA
OTKpBITHA KpaHa — 47 %; ckopocTs cesiku — 3,1 m/c mpu mrare nmocesa 20,5 MM; 1o K03¢-
GbuIMeHTy BapHalMK [1ara 0CeBa: YacToTa BPAICHHS MCLIAIKH — 87 MUH ', BeJIWYHHA
OTKPBITHA KpaHa — 56 %; CKOPOCTH CestTKu — 2,7 M/c Ipu BapHaluy mara mocesa 15 %.
[TepcrieKTUBHBIM ¥ 3aCITy)KMBAIOLIMM JAIBHEHIIET0 Pa3BUTHS HAIIPABICHUEM SIBISICTCS
HCTIONB30BaHNE CYCTIEH3HH ISl THAPOIIOCEBA OBOIIHBIX KYIBTYP.

Knroueswie cnosa: FI/I,HpaBIII/I‘IGCKI/Iﬁ II0CEB, CEMCHA, MOCEBHAA CMECh, BOJA, OBOIIH, MH-
HHU-CCsJIKA
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Abstract

Introduction. In the area of sowing with water and suspensions, there has been observed the
trend of the development of hydroseeding lawn grass. The direction is less studied for sow-
ing small seeds (germinated and sprouted) of vegetables. Existing works are mainly aimed at
substinating the sowing of germinated seeds of watermelons, pumpkins, cucumbers and to-
bacco. At the same time, there are no studies for hydroseeding of carrot, parsley, dill, lettuce,
tomatoes and celery seeds. Thus, theoretical research aimed at substantiating the method and
technical solutions for sowing small-seeded crops in open and closed ground conditions are
relevant. The problem is the lack of constructive-technological scheme of the tank for forma-
tion of sowing mixture of small-seeded crops, design and mode parameters of hydraulic mini
seeder for sowing in drills to increase the efficiency of sowing.

Aim of the Study. The study is aimed at optimizing parameters and modes for operation of
a hydraulic mini seeder for sowing in drills.

Materials and Methods. Theoretical studies of the process of homogenization of the seed
mixture, power consumption during the operation of the reservoir for the formation of the
seed mixture were carried out. Laboratory studies were carried out in Kuban State Agra-
rian University, field studies in private farms of Krymsky district of Krasnodar Krai.
Results. There have been jbtained the expressions describing the dependence of the value
of the average circumferential velocity of the seed mixture flow and the power during the
operation of the reservoir for the formation of seed mixture for various combinations of
design and operating parameters. The analytical dependence describing the value of seed
concentration in the carrier medium at a specified moment of time at a fixed point of the
tank height is presented.

Discussion and Conclusion. Optimal parameters and modes for the operation of a uni-
versal hydroseeder for a seeding step are: agitator rotation frequency — 92 min'; crane
opening value — 47%; seeder speed — 3.1 m/s at seeding step 20.5 mm; for seeding step
variation coefficient: agitator rotation frequency — 87 min'; crane opening value — 56%;
seeder speed — 2.7 m/s at seeding step variation 15%. The use of suspensions for hydro-
seeding vegetable crops is promising and should be developed.

Keywords: hydraulic seeding, seeds, seed mix, water, vegetables, mini seeder
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BBenenue. Ha tepputopun Poccun Oonee 20 BUAOB OBOIIHBIX KYJIBTYP HUMEIOT
MaccoBoe pacrnpocTpaHeHue. [lnomiaam, oTBeeHHbIE O] HOCEB U COOP YpOXKast OBOILIHBIX
KYJBTYD, B XO3HCTBaX BCEX KaTeropHii 3a MOCICAHNE 5 JIET MOKA3bIBAIOT CTA0MIIBHBIH
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pocT. OTpacib 3aKpBITOTrO TPyHTA B CTPAHE CTPEMUTCS K TIOJTHOMY HMIIOPTO3aMEIIEHHIO.
[To nanubiM Poccrara, ypoBens camoobecnedenus B 2021 r. goctur 71,7 %.

Jlng moceBa ra3oHHOM TpaBbl B TIOCTIEIHEE BPEMsI UCTIONIb3YeTCsl THAPABINYECKUN
C1oco0, 3aKITFOYAIONIUICS B TEPEMEITMBAHUN B EMKOCTH CEMSTH, BOJIBI, TEJIsl, KpacHTeIs,
yA0OpEeHNH 1 UX JajbHEHIIIEM paBHOMEPHOM PacIpeie]ICHUH Yepes IIJTaHT Ha TTOYBY.

Crioco6 WCIonb30BaHUs BOJIBI U CYCIIEH3UH ISl TOCEBA MEJKUX CEMSH OBOIIECH
SBJseTCA MEHee u3ydeHHbIM. O0ecrnedeHne ypoKailHOCTH OBOILHBIX KYJIBTYP
3aKJIa/IbIBA€TCsI Ha ATAIC KaY€CTBEHHOIO I10CEBA, HO B HACTOALIMN MOMEHT OTCYTCTBY-
10T YHUBEPCAJIbHbBIC CESIIKH ISl THAPABINYECKOTO MOCEBA MEJIKOCEMSHHBIX OBOIIHBIX
KyJIBbTYD (IIPOKJIIOHYBILUXCS U MPOPOILEHHBIX ) C HCIOIb30BAaHUEM B KAUECTBE IIepeMe-
HIMBAIOLIETO U TPAHCIIOPTHUPYIOIIET0 KOMIIOHEHTA BOJY.

AKTyanbHBIMU SBJISIOTCSI BONPOCHI TEOPETUUECKOTO U IKCIIEPUMEHTAIBHOTO
UCCIIeIoBaHMs CI0c0o0a TUAPaBINYECKOTO TOCEBA U TEXHUUECKHUX PEIICHHUN TSl €ro
OCYILECTBICHHS B YCIOBHUIX OTKPBITOTO U 3aKPBITOTO rpyHTa. HeoOxoaumo 060cHOBATS
napameTpsl U peXUMBbl paboThl YHUBEPCAJIbHON THIPABINYECKON MUHU-CESITKU
MEJIKOCEMSHHBIX OBOIIHBIX KYJIBTYD.

IIpoGnemoii sBIsIeTCSI OTCYTCTBHE KOHCTPYKTHBHO-TEXHOJIOTHYECKON CXEMBI pe-
3epByapa A (popMHUPOBAaHUS ITOCEBHOW CMECH MEJIKOCEMSHHBIX KYJIBTYp, KOHCTPYK-
TUBHO-PEXUMHBIX ITOKa3aTeeil THAPaBINnYeCKOH MUHH-CESUIKU PSAKOBOTO IIOCEBa AJIs
TTOBBIICHUS d(H(DEKTUBHOCTH TaHHOTO TIpOIlecca.

Llenbto HacTos el paOOTHI SBJISETCS ONTHMHU3ALNS APAMETPOB U PEKUMOB PabOThI
THIAPABINYECKON MUHU-CESIIKU PSIAKOBOTO MOCEBA.

O030p uTepaTypsl. TepMUHOM «THAPOIIOCEB» B HACTOSILEE BPEMs 0003HAYAETCS
croco0 rocesa TpaBbl AJIsl Ta30HOB M CKIOHOB. [IpH TakoM MeTozie MPUMEHSETCSI CMECh,
B KOTOPYIO BXOJAT CEMEHa, MyJIBUUPYIOIINI MaTepual, KpacuTellb U JPyTrue JIeMEHTh
(puc. 1)".

Hanbonee pacnpocTpaHeHHBIMU SIBISFOTCSI THAPOCESIIIKA BOJOMETHOTO THIIA
MepeMellBaHus, IIEHTPOOCKHBIH HACOC KOTOPBIX MPOKAYMBAET IMyJbIy B PEKHME
perupkymsun (puc. 2) [1].

I'mapocestiky yHUBEpCATbHOTO THITA IMEFOT B OaKe BaJIbl C JIOMACTSIMH TS TIOATOTOBKU
MYJIBCHH, YTO 00ECIIeUNBAECT PABHOMEPHOE PACHPEIEICHNUE KOMIIOHEHTOB 110 00bEMY
Y TIOJIZICP)KUBAET UX B TOMOTEHHOM COCTOSTHUH JIO OITYCTOIIEHUS Oaka [2].

PaccMOTpUM TEXHOIOTMYECKHUE PEIICHUS 1S TUIPOIIOCEBE METIKOCEMSHHBIX KYIBTYD.
I'mnpocesimka CTP-2 (puc. 3), B KOTOPO#i B3BEIIEHHOE COCTOSTHUE CEMSTH 00€CTIeUnBACTCS
MEXaHMYECKOW M MHEBMAaTHYECCKOM MellalKkaMH, peJHa3HaueHa AJIsl OCYIIECTBICHHS
rnocesa B Teruiniax [3—6].

Ha pucynke 4 npencrasnena pa3opocHas cesinka CIIT-2, arperarupyemas ¢ Tpak-
TopoMm T-16.

! McripiTaHust CesUTKH IS [T0CEBa CeMsiH ruipasiandeckuM criocooom / E. Y. Bunesckuii [u ap.] /
VHHOBAIMOHHBIEC WCCIICOBAHUS U PAa3paOOTKH ISl HAYIHOTO 00eCIIeueH s IPOM3BOICTBA U XPAHCHHUS
9KOJIOTMUYECKU 0€30MacHOM CelbCKOX03IWCTBEHHON U MUILEBOM MPOIYKIUH : MaT-Jibl MexayHap. Hayy.-
npakT. KoH}. (0626 anpens 2015 1., . KpacHomap). Kpacnonap : ®I'6HY BHUUTTH, 2015. C. 249-252.
EDN: TYVBBX
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Puc. 1. doro ruaponocesa ra30HHON TpaBbl
Fig. 1. Photo of hydroseeding lawn grass

Hcmounux uzobpascenuil. https://gazony.com/
Image source: https://gazony.com/

Tunvl ycmanogox /
Types of installations

|

Booomemmuiii / Vuusepcanvnoiii / Tuopomynvuep / Tuopocuoep /
Waterjei Universal Hydromulcher Hydrocider

Pwuc. 2. Tumsl ruapOCesIIOK
Fig. 2. Types of hydroseeders

Hemounux uzobpascenui: ru.wikipedia.org
Image source: ru.wikipedia.org

C uenbro obecrieueHus] paBHOMEPHOTO pacxoja paboueil KUIKOCTH C ceMEHAMHU
NPEIIoKEHO TIOCEBHOE YCTPOUCTBO C COCYIOM MapHoTTa, IpeiHa3HauYeHHOE /IS T0CeBa
TIPH IIOCTOSTHHOM JIaBlieHUU (pHc. 5). Takxke pazpaboTana rufpocesika ¢ THeBMaTH4e-
CKHM CII0CO00M TiepeMermBanms (puc. 6).
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YuenbiMu BoJirorpaickoro rocyaapCcTBEHHOIO arpapHOTro YHUBEPCUTETA IIPEI-
JIOKEeHa CesijKa ISl MOCeBa MPOPOIIECHHBIX ceMsH Ha ocHoBe cesnku CYITH-8
(puc. 7, 8) [7; 8].

. ,;,‘ B "~
Pwuc. 3. PaagxoBas cesmka CTP-2 Pwuc. 4. Paszbpocnas cesuka CIIT-2
Fig. 3. Row seeder STR-2 Fig. 4. Spreading seeder SPT-2

HUcmounux uzobpasxcenuii: http://www.vniitti.ru/
Image source: http://www.vniitti.ru/
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Puc. 5. Cxema cesimku Puc. 6. Cxema i ruipaBInYeCcKOro 1oceBa CeMsiH
Fig. 5. Seeder diagram Fig. 6. Diagram for hydraulic seed sowing

HUcmounux uzobpasxcenuii: http://www.vniitti.ru/
Image source: http://www.vniitti.ru/
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o - 2 Bt T . e
Puc. 7. OOwmwuii BUJ CesUTKH P uc. 8. IloceB npopoIIeHHBIX OBOLIHBIX KYJIBTYP
Fig. 7. General view of the planter Fig. 8. Sowing germinated vegetable crops

HUcmounux uzobpasxcenuii: https://volgau.com/
limage source: https://volgau.com/

I'uppasnuueckas cestiika [9] cHabkeHa MexaHHMUECKol Menraikoit ¢ [1-o0pa3Hbivu
NEepEeMENIMBAIONIMMY JIEMEHTaMH IS PABHOMEPHOTO pacIpesielicHHsI CEMSIH B BOJIC
NpY HEOOJIBIION YacTOTe BPAIICHHSI.

B pa6orax E. B. Tpydusika 1 cOaBTOpOB U3yUeH THAPABIHYECKUI T0CEB OBOIIHBIX
KYJIBTYP C 2IEKTPOAKTHBUPOBaHHOM Bogoi [10; 11].

AHaNmM3 HCCIeIOBAHUH O TeMe MTOKa3aJl, YTO CYIIECTBYIOIIIE MAIIMHBI HE TTPETHA3-
HA4YeHBI JUTS TIOCEBA CEMSTH OBOIIHBIX KYIIBTYP, TaK KaK He 00€CIeYnBaIOT paBHOMEPHOE
MepeMelMBaHue UX ¢ BOJOW. B citydae moceBa MpOpOIICHHBIX CEMSH OHU MOTYT HX
TpaBMHpPOBATh. B HacTosIei paboTe nmpeaiaraeTcs cxemMa YHUKAIbHOW THAPOCESITKH,
KOTOpasi MO3BOJISIET BHICEBATh PA3IMUHBIC OBOIIHBIC KYJIBTYPhI C POKIFOHYBITUMHUCS
poctkamu. PazpaboTanHasi rupocesika MOKET UCTIOJIB30BATHCS U B TEIUITUIIAX.

B Hpe)J;HaraeMoﬁ HaMU CCAJIKE JIsI MEJIKOCCMSAHHBIX OBOUIHBIX KYJIBTYP B BBICEBaA-
IOIIEM arrapare KCIojb30BaHa Mellalika, peJHa3HaueHHAas I CMEIIUBAHUS CEMSH
C BOJIOW, MOJ/ICP’KaHUSI OTHOPOJHOCTH U PABHOMEPHOTO MIEPEMEICHHUS B CEMSITIPOBO/I.

C 1enpIo pacCMOTPEHUS BONPOCA CTEIEHN TEXHUUECKOH MPOpadOTKH Pe3yIbTaToB
MHTEIUIEKTYaIbHOW JIESITETEHOCTH B 00JaCTH THAPOIIOCEBA MPOBEICH MATEHTHBIN aHATN3
(tabm. 1) mo caiity ®enepaabHOr0 HHCTUTYTA IPOMBIIIIEHHON COOCTBEHHOCTH?, & TaK¥Ke
peecTpy MaTeHTOB U H300peTeHUIA’,

Ha ocHoBaHMM 0030pa MaTeHTOB M ABTOPCKUX CBUJIETEIHCTB B 00JIACTH KOHCTPYKITHIA
CESUIOK JJISl THAPABINYECKOTO [T0CEBa BBISIBICH PsiJl HEAOCTATKOB: OTCYTCTBUE BO3MOXK-
HOCTH PSIJTKOBOTO MTOCEBA PA3IIMYHBIX MEJIKOCEMSIHHBIX OBOIIHBIX KYJIBTYP; CJI0KHOCTh
KOHCTPYKITUH, UMEIOIIUX JOMOJHUTEIIbHBIC THEBMATHUECKUE YCTPONCTBA; HEPaBHO-
MCPHOC ICPEMCIINBAHNUEC CCMSIH; HCpaBHOMCpHLII;'I BbICEB MCJIIKOCEMAHHBIX OBOIIHBIX
KYJIBTYDP B PAOBI; MIOBPEXAECHUE MPEABAPUTEILHO IIPOPOILIEHHBIX CEMSH U POCTKOB,
HaJIUITaHUC UX Ha JCTaJIu.

2 OeepalibHBIA HHCTHTYT MPOMBIIUIEHHOM cOOCTBEHHOCTH [DrieKTpoHHbIH pecypc]. URL: http://www.
fips.ru (nara obpamenwus: 25.12.2023).

3 TTatenTHbIl mouck B P® [Dnexrponnsiit pecype]. URL: www.freepatent.ru (nara oOpamieHus:
25.12.2023).
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Paccmotpum 3apyOeskHbIe pabOTHI B TJaHHOM HAIlPaBICHUH.

B cBoem uccnenosanuu I1. Bancai ocsemnaet BOnpoc pa3pabOTKK U MPOU3BOCTBA
BBICCBAIOIIETO arapara, OCHOBAHHOTO Ha THAPABIMYCCKOM MPHUHIIUIIE TAKUX CEMSH,
KaK pHUcC, apaxuc, Topox, Kykypysa u ap. [19].

HccnenoBanue nHeBMaTnieckoro 000py10BaHUsI JIJIsl BBICEBA MEJIKUX CEMSIH B CTa-
KaHYHKH MpeacTaBiieHo B padore B. [TactyxoBa u coaBTopos [20].

Pa3paboTan KOMITIEKT THAPOCTPYHHOTO YCTPOHCTRA ST aBTOMATHUECKOTO YIIPABICHHS
TpeMmsi onepanusmMu: cOpaceIBaHHEM, TIOAA4Yei CEMSH B KOHTPOJIEM CTpyH ceMstH [21].

Brmsiaue ruppornoceBa Ha ypoxKaitHOCTh TpaB M () ()EKTHBHOCTH MCIIONB30BaHUS
BOJIbI HA MCKYCCTBEHHBIX MOYBEHHBIX CKJIOHAX JIECHBIX JIOPOT PacCMOTPEHO B CTAThe
A. Ilapcaxy u xomuer [22].

Cy1ecTByIoIIHe TUAPOCESITKA He 00E€CIICYNBAIOT PABHOMEPHOTO ITEPEMEIITHBAHUS
CEMSIH OBOIIHBIX KYJIBTYp C BOZIOH. B ciyyae moceBa mpOpOIICHHBIX CEMSH OHU MOTYT
TpaBMUpOBaTh UX. B HacTosel pabote mpearaeTest yHUBepcaabHast TUIPOCESIIKA, KOTOpast
TMO3BOJIACT BBICEBATDH PA3JIMYHBIC OBOUIHBIC KYJIBTYPBI C MTPOKIIFOHYBIINMHACA POCTKAMH.

MarepuaJjibl 1 MeTOIbI. DKCIICPUMEHTAJIbHAS YCTAHOBKA TUIPOCESUTKY aBTOMATH3H-
POBaHHOM C MEKTPUIECKUM TIPUBOJIOM MEIIAJIKK U 3aCJIOHKH TIPEJICTaBIICHA HA PUCYHKE 9.

a) 0)
Puc. 9. T'mapocesnka aBTOMaTH3UPOBAHHAS C NEKTPUIESCKAM MPHBOIOM MEIIAIKHU 1 3aCITOHKH:
a) Buj cuepenn; 6) ooumii Bux; 1 — AKB; 2 — MOTOpeayKTOp [UIsl IPUBOJIA MELIAJIKH;
3 — ABUTATeNb U1 MPUBOJA KOJeC; 4 — 3MEeKTPONPHBO 3aCIIOHKH; 5 — KHOIIKH BKITFOUEHHMS TPUBOJA
KOJIeC, MEIIAJIKH, 3JIEKTPOLMINHPA; 6 — My/IbT JUCTAaHLIUOHHOIO YIIPaBICHUS.
Astop ¢pororpaduii E. B. Tpydmsk, 2023 1.

Fig. 9. Automated hydroseeder with electric drive of agitator and flap:
a) front view; b) general view; 1 — battery; 2 — geared motor for agitator drive;
3 — motor for wheel drive; 4 — electric drive of flap;
5 — buttons for wheel drive, agitator, electric cylinder; 6 — remote control unit.
The photos are made by E.V. Truflyak, 2023

B KoHCTpYKIIUH CesUTKH ISl yCTPaHEHUS 3aBUCUMOCTH «YPOBEHB 3aMIOJTHEHUS — CKO-
POCTh BEUTHBAY MPUMEHSIIACh KOHCTPYKITHS cocyna MapuotTa (puc. 10). s yBemmnde-
HUS PABHOMEPHOCTH pacTpe/ie]ICHNs CEMSH U TIPEIO0TBPAIeHNsT 00pa30BaHUs BOPOHKH
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HCIOJIb30BAJIMCh OTPAXKAKOIINE NIEPETOPOAKH, KOTOPBIC CIIYKAT JId OpraHu3alui NOTOKa
JKUJIKOCTHU ITYTEM CHUIKCHUA Opr)KHOﬁ COCTAaBIISIONICH TOTOKA U YBCJIMYCHUA OCeBoit
u paﬂHaHBHOﬁ COCTaBJIAOIINX.

a 0)
Puc. 10. Bynakep, BBINOIHEHHBIN C UCTIONB30BaHUEM IPHUHIIUTIA cOocyna MapuorTa:
a) OyHkep B cOope ¢ TpyOKoii; 0) TpyOKa.
Astop ¢ororpaduii E. B. Tpydsik, 2023 1.
Fig. 10. Bunker made using the principle of Marriott’s vessel: a) hopper assembled with a tube; b) tube.
The photos are made by E.V. Truflyak, 2023

IToneBsle 3KCIEPUMEHTHI BBITOJIHSIINCH C UCIOIb30BaHUEM ceMsiH 10 OBOIIHBIX
KyJIBTYp: MOPKOBH, YKpOIIa, cajara JMCTOBOIO, METPYIIKHU, peauca, JyKa, KalryCThl
0eJoKauaHHOM, TOMaTa, KalycThl IBETHOM, OT'YPLIOB.

HWccnenoBanns nposoaurck B KpeiMckoM paiioHe Ha yuacTke pasmepom 10 Ha 15 M
(puc. 11). llIupuna mexxaypsaauii — 25 cM. OcymecTBISUICS TIOCEB MO 2 psifa KayKIbIM
CIoco0OM: THUAPOIIOCEB MPEABAPUTENLHO 3aMOYCHHBIX Ha 10 4 B BOzie CEMSIH; THIPOTIO-
CeB MPEABAPUTEIEHO HE3aMOYCHHBIX CEMSIH (CEMEHa 3apaHee CMEINBaINCh B OyHKepe
C BOJIO#); py4YHO# TOCEB.

¢ ) p { \
A\ R e
p dororpapun E. B. Tpydusik, 2023 .
Fig. 11. Photo of vegetable crops sprouting. The photos are made by E.V. Truflyak, 2023

Puc. 11. ®0oT0O BCXO10B OBOIIHBIX KYJIBTYpP. ABTO
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Pe3yabraThl nccienoBanus. PaccMoTpum 001U pacxo/] TOCEBHOM CMECH ¢ YYETOM
uccnenosanuii B. A. Apxumosa, A. C. Ycanuna u mip. (puc. 12)*:

_0,056-10n,a,0(5%1, + 9R,,)(C, )
- pCeMt C

(1

rae O — pacxoj MoceBHOM cMecu, MY/c; N — KOIMYECTBO OJHOBPEMEHHO 3aCeBa-
EMBIX pSI,Z[KOB IIT.; @ — BEJINYUHA Me)K,Z[ypﬂ)lLH M; O — HOpMa BBICEBA, KI/Ta; V —
CKOPOCTH IBMIKCHHS CCSIJ'IKI/I, KM/4; ¢ — BpeMsl IBIOKECHHUSI CESUIKH, C; R — paanyc
BBINY CKHOTO OTBEPCTHS, M; C, — 00bEMHas 10N CEMSH B CMECH; p_ — IIIOTHOCTh
ceMsiH, T/M3,

Pa3paboranHass KOHCTPYKTHBHO-TEXHOJIOTHYECKas cxeMa pe3epByapa Juisi Gop-
MHPOBAHHUS TTIOCEBHON CMECH METKOCEMSIHHBIX KyJIbTyp (puc. 13) mpemxycMmarpuBaet
paboTy B IByX pekuMmax. B mepBom pexxmmMe B pe3epByap 3aJUBaEeTCs KUAKAS cpena
1 3aCHITIAIOTCS CEMEHA, 3aTEM BKITIOUAETCs IPUBOJT MEIIATIKK U B pe3epByape co3aaeTcs
TOMOTEeHHasI KOHIIEHTPAIMsI CMECH CEMSTH U JKUAKOH cpenbl. Bo BropoM pexnme HavH-
HaeTCsl pabOYHil XOJl CEesUTKH, OJJTHOBPEMEHHO C KOTOPHIM OTKPBIBAETCS JTO3UPYIOIIEe
YCTPOWCTBO ¥ MTPOU3BOIUTCS BBICEB CEMSH. TakiM 00pa3oM, B IIEPBOM PEIKUME PaOOTHI
HEOOXOOMMO OTNPEeTUTh apaMeTphbl ASUCTBHS EPEeMELINBAIOIIETO YCTPOHCTBA IS
CO3JaHHUsI TOMOTCHHO-KOHIICHTPUPOBAHHOM CMECH.

HawuGosnee yacto B MONYySMIIUPUYCCKUX TUIIOTE3aX TYPOYJICHTHOTO JIBUIKCHHS
MakpoMaciTabHoe pacrpe/iesieHie KOHIIEHTPAIM TBEPAbIX YaCTHIL B IOTOKE paccMa-
TPHUBAETCS KaK Pe3yNbTaT JBYX OJTHOBPEMEHHO MPOTEKAOIIHX MPOLECCOB — KOHBEKTHB-
HOTO NIepeHOCa B HANIPABJICHUH TEUEHHS OCPEAHEHHOTO TIOTOKA CMECH U TypOYyJICHTHOM
i dysun. MTHTEeHCHBHOCTD TypOYJIEHTHOTO TIEpeHOCa TBEPIIBIX YACTHIL B XKUAKOU cpejie
onpenensercs Kooppurmentom muddysuu D, KOTOPHIA XapaKTEPU3yETCsl BETMIMHOM
€ro COCTaBJISIONINX TI0 OCSIM, Ha3bIBAEMbBIM JIOKAJTHHBIMH 3HAYEHUSIMHA KO3 PHUIIHEeHTa
TypOynenTHoi muddysuu Dy, Dy, Ds. Ilpu 3TOM BeIpaxeHue Ul MaKpOMaclITabHOTo
TIepeHOCca TBEPABIX YACTHII B HECYIIIEH Cpesie, C YUYETOM COCTABIISIFOIINX HAIIPaBICHUS
TEYeHUs U TypOyJAeHTHOH muddy3un, UMeeT BU/I:

04 04
o4 o4 o4 oa ODn %) oDy, ay) oDz 5

— VY, —+V, —+V, —— =0, (2
ot ox Yoy 07 0x oy 0z

TJI€ ¢ — KOHIIEHTpalusl; f — MOMEHT BpeMeHH, C; Dy, Di,, Dj. — N1OKaabHbIE 3HAYEHUS

k02(huIMEeHTOB TypOyneHTHOM MU dy3un B HapaBIeHuy oceii x, y, z, M*/c; V, Vo V.-

COCTaBJISIOIIIE CKOPOCTH OCPEHEHHOTO IIOTOKA CMECH B HAIPaBIEHUH OCeH X, Y, Z, M/C.
Ha pucynke 14 noka3zana cxema au¢$y3u0OHHO-IIUPKYIISIIMOHHON MOJIEITH pe3epByapa

Uit POPMUPOBAHNUS TIOCEBHON CMECH MEJIKOCEMSIHHBIX KYJIBTYD.

4 Apxunos B. A., Ycauuna A. C. JIBiwKeHue 4acTull AucrepcHol (asel B Hecywlei cpene : y4el.
nocobue. Tomck : Uzgarensckuit Jlom Tomckoro rocynapcTBeHHOTO yHUBepeuTeTa, 2014. 252 c.; bparun-
ckuii JI. H., Beraue B. U., bapa6am B. M. [lepememmBanne B sxuakux cpenax. JI. : Xumus, 1984. 336 c.
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O 107 /e 1 Q107 m"s

\ \ { \
14 \ \ 0. (G) mpu V, =4 xm/u, Q=40 kr/ra /
i | |1 /9, (G)atV, =4kmh,0=40kgh /
BE | \ | /
12 ! \‘/ 0.,(C) mpu V, = 4 xm/u, Q = 25 xr/ra /
' 0,,(C,)at ¥V, = 4 km/h, 0 =25 kg/h
11 | 1
I )/ \ { AL
10 ! v 0.(C)mpu V, =4 km/u, 0= 10 xr/ra /
g | ( )/Qm(cy)atn:4km/h,Q:10kg/h
e ( \
5 l/\\/ \ /< 0., (V) npi €, = 0,02, 0= 40 xr/ra / |
, AN 0., (Gy)at G, =002, 0= 40 kg/h
IR / \ ! \ |
6 A \\ 0,,(V.) mpu C,= 0,02, Q= 10 kr/ra /
S |\ /< 0,,(C)at G, =0.02, 0= 10 kg/h
X o 0l
4 y 0., (V) mpu C,= 0,02, 0= 25 kr/ra/
3 \/ \ ~. | 0.(G)atC, =002, 0=25kgh
. ™~
2 [ ™| S ~
<1 = —l
/ S| Ramnk? "=
A —+——
0 1 2 3 4 5 6 7 V,, km/a / km/h
T T 1 1} 1 1 T 1
0 001 003 005 007 009 01l 013 C

Puc. 12. 3aBuCMMOCTH «pacxo MOCEBHOI — KOHCTPYKTUBHO-PEKUMHBIE TTAPAMETPBI CESLTKI
npu i = la, =05m; R _=0,02mp =120 Kr/m?
Fig. 12. Dependencies «seed rate — design and mode parameters of the seeder»
atn =1;a =05m;R_=0.02m;p_ =120 kg/m’
P M OTB cem
Hcemounux: cOCTaBICHO aBTOPAMH.
Source: Compiled by the authors.

0.04R .
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Puc. 13. KOHCTPYKTHBHO-TEXHOJIOTHYECKAsE CXEMa pe3epByapa
Jutst opMHUPOBAHUSI TOCEBHOM CMECH MEJIKOCEMSIHHBIX KYJIBTYP
Fig 13. Structural-technological scheme of the tank for the formation of seed mixture of small-seeded crops
Hcmounux: COCTaBIEHO aBTOPAMHU.
Source: Compiled by the authors.
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Puc. 14. Cxema muddy3noHHO-IMPKYIAIHOHHON MOIENN pe3epByapa Ui GOpMUPOBAHHS
MOCEBHOW CMECH MEJIKOCEMSHHBIX KyJIbTYp: a) BHJ COOKY; 0) BUJI CBEpXY

Fig. 14. Schematic diagram of diffusion-circulation model of the reservoir for formation
of a seed mixture of small-seeded crops sowing mixture of small-seeded crops: a) side view; b) top view

Hcmounuk: cOCTaBICHO aBTOPAMH.
Source: Compiled by the authors.

3aBUCUMOCTH KPYTSAIIET0 MOMEHTA OT pajuyca pe3epByapa, 000pOTOB MEIIATIKH
Y TUTOTHOCTH CMECH UMEET KPUBOJIMHEHHBIN BHI, TPH 3TOM HAHOOJIbIIIeE BIUSHIE OKa-
3BIBACT PAANYC Pe3epByapa, a HAMMEHBIIEe — IIOTHOCTEL cMecH (puc. 15).

Ilpun yBemmuenun paguyca pesepsyapa R ., ¢ 0,1 o 0,6 M kpyTsiituit MOMeHT M,
Bo3pacraeT npakrndecku B 7 800 pa3, a mpH yBENHUYEHUH IIOTHOCTH p_,, cMecH ¢ 800
o 1800 kr/m*® momenT M, Bo3pacTaet B 2,3 pasa. [lepeunclieHHbIE JIEMEHTBI TAKOE e
BIIMSTHHUE OKA3bIBAIOT HA BEIMYMHY CPETHEH OKPYNKHOM CKOPOCTH. I [0CKOIBKY B TIOCEBHBIX
MalllMHaX pajnyc pe3epByapa 3aJ0KeH KOHCTPYKTUBHO M B IPOLIECCE SKCILUTyaTaluH
HE U3MEHsIETCsI, TO Hanboiee 1enecoo0pa3Ho B Ka4eCTBE PETYIMPOBOYHOIO MTapaMeTpa
UCTIONb30BaTh 000POTHI MelIanKu. M3MeHeHne MIIOTHOCTH [TOCEBHOW CMECH ITyTEM yBe-
JIMYEHUS] KOHIIEHTPAIMK CEMSIH WM UCIIOJIb30BAaHUS B Ka4eCTBE HECYyIel cpesibl Kua-
KOCTH ¢ OOJIbIIIEH TUIOTHOCTHIO Oy/IeT MPUBOAUTE K HE3HAUYUTEIILHOMY POCTY KPYTSIIIETO
MOMEHTA, a TaK)Ke MOMEHTa CONPOTUBIICHHUS, UTO He OyJeT OKa3bIBaTh CYNIECTBEHHOTO
BJIMSTHHA Ha TIPOIIECC TOMOTE€HN3AMU TIOCEBHOI CMECH.

MormutHOCTB, HEOOXOMMMAS TSl TEPEMEITUBAHIS TOCEBHOW CMECH, TIPEICTaBIIeHa
CIICIYIONTUM 00pa3oM:

N:COMEI.U x
0,454,4,(418,5107 R, +24,8-10° H>, +3310° R _ 4,~770,1.10° H
(14,046-10°H__ +5510°R )’
73,3107 4, 4,(1,3-10" R, ~216,8-10% H2, +3,4-10° H,_, 4,+828,1-10° 4;)

(14,046 10" H _ +5510°R )’

4,-590,6:10" 4,)

pe3

)

Agricultural engineering 255



I/IH)KEHEPH]:»IE TEXHOJIOTUN 1 CUCTEMBI Tom 34, Ne 2. 2024

rae o, =~ — yIJIOBas CKOPOCTh MENIANKH, pan/c; p  — IMIOTHOCTh CMECH,
3. . .
Kr/M’; R — pamuyc pesepByapa, M; H  — BEIMYMHA 3aIOHCHUs Pe3epByapa, M;

4, = 186,808 - 10°HZ, 221,718 10 2 K%, — 62,269 - 10°R _H_:
A3 = pcmwl\iemRsea; A4 = Hpe3 - Rpes; AS = 3Hpes - Rpes; AG = RpesHpe3

M= M 10~ Ma-c / Pas's

conp?

140 +M, (R,.,), n =100 muH', p,, = 1000 kr/m’ /
130 1My, (R,.,). =100 min", p,, = 1000 kg/}/
120 II
110 f
100 | M, (n),R,.,.= 0,2 M, p, = 1000 kr/m" /
% M, (n). R, =02m,p,, = 1000 kg/m’ A
| )
80 / v
/
70 / y
60 ~
[ 2
2 My, (o), Rooy= 02, n = 100 wini'/
40 = %
M, (/)CM/), " (32 m, n= 100 min )’
30 / ——
/
20 —
____--"‘ -~
10 —=
- -
0 0,1 02 03 04 05 Ry.Mm/m
1 i T 1 1 1
0 70 100 130 160 190 », vur'/ min’
T Il T 1 i 1
0 800 1000 1200 1400 1600 p,,, kr/m'/kg/m'

Puc. 15. I'paduk 3aBUCHMOCTHU KPYTSAIIEr0O MOMEHTA MEIIAJKH U 0OILIIETO MOMEHTA
CONPOTHBIICHHUS pe3epByapa uisi (HOPMUPOBAHHS TOCEBHOI CMECH MEKOCEMSIHHBIX KYIBTYP
npu M, =%H . H =3R ,u=1002 10°TIa-c
Fig. 15. Graph of dependence of agitator torque and total torque of the tank resistance
for the formation of the seed mixture of small-seeded crops
atH = %Hpu, Hpc3 = 3Rpc3, 1=1.002-10"TIa-c

Hcmoynuk: cOCTaBICHO aBTOPAMU.
Source: Compiled by the authors.

KonrmenTpanuro cemsiH B HeCyIei cpese B 3aJaHHBI MOMEHT BpeMEHH! Ha (PUKCH-
POBaHHOM TOYKE BBICOTHI Pe3epByapa 3aIuileM Kak:

_(h-o1+2nH,,)’

m < 4D,
clhit)y=—"2__ N e e 4
. Sior\/47 D, t Z *
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3 V., — 2pdexTHBHAS CKOPOCTE M0TOKA, M/C; D\ — 9 deKTHBHEIH

K09(hUIMEHT TypOYyIEHTHOIO IEPEHOCA; v, — CKOPOCTh OCAKIEHHUS (BCILIBITHSA ) CEMSIH
Ha [TOBEPXHOCTH, M/C; /1 — paccMaTpuBaeMasi TOUKa pe3epByapa, M.

I'paduku 3aBucUMOCTH (4) KOHIEHTPALIMK CEMSIH B HeCylLel cpeae npu s = H ot
BPEMEHH UX MPeObIBaHMS B HECYILIIEM MTOTOKE MPH PA3IUYHOM YUCIIE 000OPOTOB MEILIATKI
MIpeJCTaBlIeHbl Ha pUCYHKE 16.

c(h,t) 0.7
0.63
0,56

\
\

0.49 \ \
gl i1 %
|
i

0,42
0,35

0,28 \ \
0,21

0,14 \.\ \ \\\
SOBLS S———

"~y

0 20 40 60 80 100 120 140 160 180 ¢, c/s

c(h, t), n = 60 mua' / min™ c(h, ), n =120 mun" / min™

c(h, t), n = 80 mun~' / min™' c(h, 1), n = 140 mun~' / min™!

c(h, £), n =100 mua~" / min™! ¢, =0,02

Puc. 16. I'paduxu 3aBUCIMOCTH KOHLIEHTPAIIUH CEMSH B HECYIEeH cpene pu & = Hi,,
OT BPEMEHH HX NPEOBIBAHMS B HECYIIEM MOTOKE, MPU Ryes = 0,2 M, Ho . = %3Hpes, Hyes = 3Rpes,
#=1,002-107Ta-c, peex = 120 xr/™*, C,, = 0,02
Fig. 16. Plots of dependence of seed concentration in the carrier medium at 2 = H,, on the time of
their stay in the carrier flow, at Rye, = 0.2 M, Hon = %5Hpes, H,., = 3R

1=1.002-10"Tla-c, p,,, = 120 kr/m*, C,,= 0.02

Hcmounux: coCTaBIEHO aBTOPAMH.

Source: Compiled by the authors.

pe3?

3aBUCUMOCTh paclpeaesieHus] CeMsIH 10 00beMy pe3epByapa HOCUT 3KCIIOHEHIIH-
anpHbIi Xapaktep. [Ipu yBenumuenun 060potoB Memanku ¢ 60 1o 140 Mun ' Bpems Ha
BhIpaBHUBaHKE KOHIICHTpaluu yMenblaetcs ¢ 200 no 10 c. [nst paboTsl ipu 000poTax
Memraiaku oT 60 MuH ' 1 MeHee MoTpedyeTcs 3HAUYUTENLHOE BPEMSI /ISl TOMOT€HHU3AI K
moceBHoi cMecu. Ipu pabore or 100 mo 140 mur' 1 Goree BpeMst I TOMOTE€HHU3a-
MY TIOCEBHON CMECH YMEHBIaeTcs B mpenenax 5—7 ¢. Takum oOpa3om, mpu padote
pesepByapa it JOpMHUPOBAHUS ITOCEBHON CMECH B 3aJJaHHBIX YCIOBHUSAX U ITapaMeTpax
HEOOXOIMMO HCTIONB30BaTh 000poThl Memmanku ot 70 10 130 mun .

[Ipu ruaporioceBe HaOMOASTCSI TOBBIIICHHE YPOXKAIHOCTH 10 CPABHEHUIO C O0BIY-
HBIM pYYHBIM criocoOoM nocesa (tadi. 2, puc. 17).
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Tabnuna 2
Table 2
PesyabTarsl yOOopKH ypoxkast
Harvesting results
Kynsrypa / JleHp m3mepenus / HO;I;’;IH;;I;PII;I}T’(I: g:;aeﬁ%/(: 7TH doto /
Culture Day measurements Yield increase at hydrosceding, % Photo
VYkpor /
Dill >0 27
Merpymixa /
Parsley 7 36
Orypusr /
Cucumbers 91 61
Tomar /
Tomato 104 22
Jlyx /
Onions 140 4l

C 11e7TB10 OTIPEIENICHNS ONTUMAITBHBIX TTAPAMETPOB U PEKUMOB PaOOTHI THAPABINYCCKOH
CesITIKM TIPOBOMIIOCH IJIAHUPOBAHUE DKCIIEPUMEHTA. B KauecTBe MOIETH BBHIOpAITH
MOJIMHOM BTOPOTO Mopsiyika. GakTopsl ObUTH ONpelieNieHbl B PE3yJIbTaTe MPEABaAPUTEIHHO
IMPOBCACHHBIX OI[HO(I)aKTOpHI)IX OIIBITOB, a TAKKC UX q)HKCPIpOBaHHI)IX 3HAUYEHUU U BEI-
OpaKOBKHU HECYIIIECTBEHHBIX (PaKTOpoB (Tadi. 3).

Bbutn BEIOpaHbI CIIEAYIONIME TapaMeTPhl ONTHMHU3AIIMH: [IIar [TOCeBa MO JJTHHE
U IIHPUHE psiaa, K03QGHUIMCHT BapUallny 10 JUTHHE U MIUPHUHE Psiaa.
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Macca, v/ Weight, g

5890
5583
5558
3700 3900
3 263 o5 3100
2357
1980 1465 2300 2200
1387 1077
| [ 0
canar / salad ykpor / dill  merpyruka / parsley orypen / cucumber  Tomar / tomato nyk / onion

=] m2E3
Puc. 17. Macca pacrenuii ¢ ofHOTO psiaa:
1 — rugpoIIOCeB CEMSIH 3aMOYCHHBIX; 2 — THAPOIIOCEB; 3 — IIOCEB BPYYHYIO

Fig. 17. Weight of plants from one row:
1 — hydroseeding of soaked seeds; 2 — hydroseeding; 3 — manual sowing

Hemounux: coCTaBICHO aBTOPaMU.
Source: Compiled by the authors.

[Ipu nmaHUpOBaHUM 3a1aBAJTUCH CIACIYIOIINE YCIOBUS U OTPAHUYCHHUS. YCIIOBUS:
HEOTPHUATENBHOCTE (pakTopos 72, > 0; o > 0; V> 0; kax b1l pakTop NPUHUMAET OTHO
WJIM HECKOJIBKO 3HaYeHut (n = 1...n; 0 = 1...n; V= 1...n); KONMMYECTBEHHOE BHIPAKEHUE
napamerpa ONTHMU3AIMK; Pe3yJIbTaThl UCCIESOBAHUN TOJDKHBI OBITh BOCIPOHM3BOJIHU-
MbIMU. OTpaHUYCHUS: HAJCKHOCTh PE3YIbTATOB OnbITa 0 = 0,95; BeIMYWHA OTKPBITHSI
kpana 0 <a_ <75 %; ommbka & = +38.

Tabnuma 3

Table 3
DakTOphI U UX YPOBHH BAPbHPOBAHMS
Factors and their levels of variation
®DaxTopsl
Yposun / Y4acTOTa BPAICHHS BEJIMYMHA OTKPBITUS | CKOPOCTb JBIIKCHHUS
Levels Mermranku / rotational speed |kpana / valve opening |  cesutku / seeder
of agitator (x,), n,, MUH ' value (x,), a, % speed (x;), V., km/a
Bepxnuii yposens x,= +1/ 130 75 4
Upper level
OcHogrol yposens x, =0/ 100 50 3
Basic level
Hwxuuit yposens x, = 1/ 70 25 2

Lower level

[Tocne maremarndeckoir 06pabOTKK SKCIEPUMEHTAIBHBIX JaHHBIX MBI TTOJYYMIN
YpaBHEHUS pErpeccry JUIs 1ara rnocesa (B HaTypajbHOM BHIE):
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— no OauHe psoa:
Y =20,631-1,69x, +0,82-x,+0,04x, -
—=0,612-x-x,+0,112-x x, + 1,313-x,x,— 1,331-x} + 2,419-x3 + 1,219-x3.  (5)

— KO3 puyuenm sapuayuu no oauHe poa:
Y = 11,162 —4,56-x, — 1,59-x, — 4,68x, +
+4,775x 'x,+ 0,475 x x, +5,725x,x,— 4,063 x} + 8,287 x3 — 1,563-x3.  (6)

— NO wupuHe poa:
Y =20,256 +0,15-x, +0,08x,—0,12-x, +
+1,238:x,x, = 0,038x"x, — 0,187-x,x,—2,756°x{ — 1,906-x3 + 4,594-x3.  (7)

— KO3 puyuenm sapuayuu no wupuHe paoa:
Y =1575-714x —1,74-x,+4,62:x, -
=2,625xx,—4,75x ' x, —2,525-x,x,— 5,15-x} — 6,85:x3 + 10,45-x3. (®)

B kadecTBe npuMepa MokaxeM MOBEPXHOCTh ONITHMAITLHOTO 3HAYCHHS KO PHITHEH-
Ta BapHALlMK 1Uara [0cesa 1o JMHe psiaa (Y, MM) OT 4aCTOThI BPALLCHHS MEIIAJIKH
(n_,MUH ') U BEJMYMHBI OTKPHITHS KpaHa (0, %) MpH CKOPOCTHU IBUKEHHS CEAITKH
V. =3,1 xm/4 (puc. 18).

OnTuManbHbIE TTapaMeTPhl B PEXKUMBI padOThl YHHUBEPCATHEHON THAPOCESIIKU 110
IIary noceBa CJIeayoIie: YacTOTa BpalieH s MEIIaIKH — 92 MUH ', BEJIMYHUHA OTKPBITHS
kpana — 47 %; ckopocTb cesuiku — 3,1 m/c mpu mare nocesa 20,5 Mm.

Puc. 18. IlosepxHocts 3aBucumoctn Y ot n, o npu V, = 3,1 km/4 1 ee ceuenue
Fig. 18. Surface of the dependence of ¥, onn, and o, at ¥/, = 3.1 km/4 and its cross-section

Hcmoynuk: coCTaBICHO aBTOPAMU.
Source: Compiled by the authors.

OnTuManbHBIEe TApaMEeTPBl B PEXKUMBI padOThl YHUBEPCATBHON THAPOCESAIKU 110
K02 PUIMEHTY BapHAIMH IIara IMOCeBa: YaCTOTa BPAIICHUS MK — 87 MuH
BEITMYMHA OTKPHITHS KpaHa — 56 %; CKOpOCTh cesyku — 2,7 M/C Ipu BapHaIiy I1ara
nocesa 15 %.

Oocy:kaeHue U 3aKJII04eHne. ABTOPaMH HACTOSIIIIETO NCCIICOBAHUS MPEII0KEeHa
KOHCTPYKTUBHO-TEXHOJIOTUYECKasl CXeMa YHHUBEPCAILHOMN TUAPABIUYECKON CESITKH, T103-
BOJISOIIAs BEICEBATH PA3IMYHbBIC OBOIIHBIC KYJIBTYPBI C IIPOKIIOHYBIIUMUCS POCTKAMHU
B YCIJIOBHSIX OTKPBITOTO U 3aKPBITOIO TPYHTA.
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C moMoIbio NPOBEACHUSI TEOPETUIECKUX HUCCIIEAOBAaHNN OBbLIM MOyYeHBI BBIpa-
JKCHUS1, OTIMCBIBAIONINE 3aBUCUMOCTD BEJIMUUHBI CPEJHEN OKPY)KHOM CKOPOCTH TTOTOKA
MOCEBHOI CMECH, a TaK)Ke BEJIMUMHY MOITHOCTH NMpH padoTe pe3epByapa st opMu-
POBaHMSI MOCEBHOM CMECH NIPH Pa3INYHBIX COYCTAHUSIX KOHCTPYKTUBHBIX M PEKHUMHBIX
napameTpoB. B nporiecce paboThl pezepByapa st OpMHUPOBAHHUS IOCEBHOM CMECH TIPH
OZIMHAKOBBIX 000POTaX MEIANKK 1 yBemmaeHus paguyca R ¢ 0,1 10 0,6 M moTpedHas
MOIITHOCTH /N Ha mpuBoj Bo3pactaeT B 7 800 pas.

[TomyueHa aHanUTUYECKasl 3aBUCUMOCTD, OIUCBIBAIOLIAS] BEIMUNHY KOHLIEHTPA-
LIMM CEMSIH B HECYILEH Cpezie B 3a1aHHBIIl MOMEHT BpEeMEHH Ha (PUKCUPOBAHHON TOUKE
BBICOTHI pe3epByapa. B pabote pesepByapa 1 GpopMUpoBaHUs HOCEBHON CMECH MPH
o0bemuol jone cemsn B cmecu C, = 0,02, paguyce pesepsyapa RpeS =0,2 M, BbICOTE
pesepByapa H = 0,6 M, oTpaxaromux neperopofok Beicotort H, = 0,4 M, BI3KOCTH
Hecymeit cpenst 1 = 1,002-107 I1a-c, nnornoctu cemsn p = 120 kr/m’, yBennaenuu
ypuciia 060poroB Memaiku ¢ 70 1o 130 mun ' moTpeOHOE BpeMs ISl JOCTHKECHHS PaB-
HOMEpHOM KOHIIeTpaIy ceMsH yMeHsbIaercs ¢ 64 mo 10 c.

[IpenioxeHHbIE B CTaThe TTAPAMETPhI U PEKUMBI PA0OTHI THIPOCESUIKH JIJIS TOCceBa
OBOIIHBIX KYJIBETYP MOTYT OBITh UCIIOJIB30BaHBI KOHCTPYKTOPCKHMH OPTaHU3AIUSIMH
MIpH pa3pabOTKe CEPUIHHBIX CESITOK.
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