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Bseoenue. TIpumeHseMble METOIBI IOTOTOBKH KapTOdesst K pealn3alii HMEIOT CyIIecT-
BEHHBIE HEJOCTATKU. AJPOANHAMHYECKUI CII0CO0 OYHMCTKHU MO3BOJISIET YCTPAHUTH HX 3a
CUET CBOMX KOHCTPYKTUBHBIX ocobeHHocTei. B MADII — ¢punmane ®I'BHY ®HALl BUM
W3TOTOBJICH DKCIIEPUMEHTAIBHBIN 00pa3ell yCTaHOBKU OYUCTKH KapTodes adpoJrHaMu-
YecKUM crocoOom. /1y moirydeHns: BBICOKHX TOKa3aTreneil 3(pQeKTUBHOCTH 0O0paOOTKH
KITyOHEIUIOI0B HEOOXOIMMO ONPEAEINTh U ONTHUMH3HUPOBATh NOTPEOHYIO MOIIHOCTD, 3a-
TPAaThl SHEPTHU U IPOU3BOIUTEIbHOCT ycTaHoBKH [IOKAC-1 MADII.

Mamepuanvi u memoowi. J11s onpeieIeHns ONTHMANIBHBIX IIapaMeTPOB NOTPEOHOH MOIITHO-
CTH, 3aTpaT SHEPIHU U MPOM3BOAUTENbHOCTH ycTaHOBKH [IOKAC-1 npuMeHeHs!I TeopeTu-
YeCcKHe METOJbI MOAEINPOBAHNS Ha OCHOBE M3yUYEHHs MPOLECCOB, IIPOTEKAIONINX B IPO-
[ecce OYUCTKH KapTo(es.

Pesynomamur uccnedosanus. B xone 3KCIepUMEHTAIBHBIX HCCIIEIOBAHUI yCTAHOBIICHBI
3aKOHOMEPHOCTH H3MEHEHHUsI MOTPEOHOIT MOIIHOCTH, TIPOU3BOIUTEILHOCTH U SHEPrOeM-
KOCTH TIpoIiecca OYHCTKH KapTo(elns B 3aBUCHMOCTH OT TEMIIEpPaTyphl BO3IyXa Ha BBI-
xozie 13 (HopcyHKH. J[yist ompeneseHnsi MacChl OTASIHMBILHMXCS € TIOBEPXHOCTH KapToders
MOYBEHHBIX YaCTHIl YCTAHOBJICHA SMIIMPUYECKAsl 3aBUCHMOCTb OT TEMIIEpaTyphbl BO3IY-
xa. IIpoBeieHbI MCCIIE0OBaHMs B PA3IMYHBIX PEXUMax 110 pa3pabOTaHHON IporpaMmme
U MeToauKe. Pe3ynbraTel UccieloBaHnil OKa3bIBAIOT, YTO ONTUMAIBHBIA PEXUM HpeN-
peanu3annoHHONW 00pabOTKH KapTodemst COOTBETCTBYET YacTOTE BpalleHHs OapabaHa
n =20 MuH ! U TemIeparype Bo3ayxa Ha Beixoze U3 opcyHku ¢ = 40 °C; onTuMansHoe
3HaUYeHHE NOTPEOHON MOIIHOCTH yCTaHOBKU N = 5,68 KBT.

Oobcyorcoenue u 3axniouenue. DHEPrOEMKOCTb TEXHOJIOIMYECKOTO Ipolecca Ipeapea-
JIM3AIHOHHOM 00pabOTKH KapToderns ¢ MOBBIIIEHHEM IIPOU3BOIUTEILHOCTH YCTAHOBKH
¢ 0,025 1/a mo 0,030 /4 Bo3pacTana, a MPU JaTbHEUIIIEM MOBBINICHUN TPOU3BOIUTEIIb-
HoctH ¢ 0,030 1/9 1o 0,036 T/4 — pe3ko cHUKaANACh. B 11enoM 3HaueHHE YHEPTOEMKOCTH
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TEXHOJIOTUYECKOTO0 Mpoliecca BapbUPOBAIOCH B ipenenax 794,5—-1124,3 MJIx/T, uTo cBsi-
3aHO C TEMIIEPATYPHBIM PEKHMOM U OOJBIINM YHEPrONOTpeOIeHHeM yCTaHOBKH. Pa3pa-
OOTaHHBIA METOJ] MO3BOJISICT PACCUUTATh MOTPEOHYIO MOIIHOCTh, MPOU3BOIUTEILHOCTh
a’POAMHAMHUYECKON YCTAHOBKH U 3aTPAThl SHEPTHU Ha TEXHOJIOTHYECKHUN TPOLIECC.

Kniouesvte cnosa: 06paboTka KapTohens, adpoIHHaAMUIECKHH CII0co0, SMIupHIecKast 3a-
BHCUMOCTB, 9(p()eKTUBHOCTB IpOLIECcCa, IHEPIOEMKOCTh MPOLIECCa, TPOU3BOAUTEIEHOCTD

Jna wumuposanusn: Jxad66opos H. 1., 3axapos A. M., 3bikoB A. B. Metoz onpeneine-
HUSI TIOKa3aTesned oneHKH 3(QQeKkTHBHOCTH 00pabOTKH KapTodels adpoauHaMIIeCKUM
criocobom // Umxkenepusie Texuomoruu u cucremsl. 2019. T. 29, Ne 1. C. 77-90. DOI:
https://doi.org/10.15507/2658-4123.029.201901.077-090

bnazooapnocmu: Konnexktus aBTopoB Garofaput afMUHHCTpanuio VHCTHTYTa arponH-
JKEHEPHBIX M KOJIOTHIECKUX MPOOIEM CeTbCKOXO03sIHCTBEHHOTO IPOM3BO/CTBA — (hHaHana
OI'BHY «®enepanbhblii HayyHbIH arponrkeHepHbld neHtp BUM» (1. Canxr-Iletep-
Oypr) B nuue aupekropa A. B. Tpudanosa 3a oka3zaHHYI0 NOAJEPIKKY B IIpOIecce HCcie-
JIOBaHUSL.

Method to Determine the Efficiency Assessment
Indicators of Potato Treatment by the Aerodynamic
Method
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Introduction. Current practices to prepare potatoes for sale have significant drawbacks.
The aerodynamic method of potato treatment eliminates them owing to its design features.
IEEP — branch of FSAC VIM has manufactured an experimental model of the installation
POKAS-1 IEEP to test this method. The required power, energy inputs and productivity
of the installation were determined and optimized with the aim to achieve highly efficient
treatment of potato tubers.

Materials and Methods. Various operating modes of the installation were studied in the
experiments according to the developed program and methodology with the use of theo-
retical modeling methods based on the insight of the processes occurring during the potato
treatment.

Results. The experimental studies revealed the patterns how the required power, produc-
tivity and energy intensity of potato treatment process varied with the nozzle outlet air
temperature. The empirical relationship was found to determine the mass of soil particles
removed from the potato surface depending on the air temperature.

Discussion and Conclusion. The most efficient pre-sale potato treatment by the aerody-
namic method was found at the drum rotation frequency of 20 min™' and the nozzle output
temperature of 40 °C, with the optimal required power of the installation being 5.68 kW.
When the installation productivity increased from 0.025 t/h to 0.030 t/h, the energy inten-
sity of the technological process was also going up; with the further increase in the pro-
ductivity from 0.030 t/h to 0.036 t/h the energy intensity of the process dropped drastically.
The energy intensity of the process varied from 794.5 to 1124.3 MJ/t depending upon the
temperature regime and high power consumption of the installation. The developed method
allowed calculating the required power and productivity of the aerodynamic installation
and the energy inputs for the process under consideration.

Keywords: potato treatment, aerodynamic method, empirical dependence, process effi-
ciency, energy intensity, productivity
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Beenenue

Kaprodens sBisieTcst o1HAM U3 OCHOB-
HBIX MPOAYKTOB NMUTaHUs Kak B Poccuw,
TaKk ¥ BO BCeM Mupe. BuramuHbl 1 MuHe-
paJibl, coneprKaiuecs: B KIyOHsX, Oiaro-
MIPUATHO BIIUSIOT HA OPTaHU3M YEJIOBEKa B
IEJIOM U CITIOCOOCTBYIOT YKPEIUICHUIO UM-
MyHHUTETa B acTHOCTH [1]. Beimemstorcs
TPH OCHOBHBIX KaTeTOPHH HCIOJIH30Ba-
HUS KapTodelisi: B IPOMBIIUICHHOCTH, JUIS
MIPOU3BOJICTBA CEMSIH U IS TIOTPEOJICHHS
HacenenueM [2]. Ha ceromusmnHuii neHp
M3BECTHO HECKOJIBKO CIIOCOOOB ITOITOTOB-
KM KJIyOHETIIOZ0B K peaji3ainy B TOPro-
BbIX cersix' [3—6]. [IBa U3 HHUX MONYYHIH
HauOoJbIIee PACTIPOCTPAHEHUE: 3TO MO~
Ka M OYKCTKA CyXUM criocobom [7—8]. Oba
BapHaHTa HMMEIOT CBOHM HEIOCTaTKH Ha
(hoHE COBpEeMEHHBIX TEHACHITUI K YUCTOTE
OKpY’KaloIIeH Cpesl U COXPAaHEHHIO TTPH-
ponst [9—10]. [Ipu UCTIONB30BAaHUH CYyXOM
OYHMCTKH B XO/I€ ITOJITOTOBKH K peau3aIiu
HYXKHO YYUTBIBAaTh, YTO PACIIPOCTPAHCHHUE
MMOYBEHHOM MBUTH Oy/IeT HETaTUBHO CKa3bl-
BaThCs KaK Ha COCTOSTHUH 3/I0POBBs padOT-
HUKOB, TaK M HA COCTOSTHUH OKPY>KatoIIe
Cpezpl; MPOU3BOIUTENH, HCIOJIB3YIOIIHIE
MOWKY, CTAJIKUBAIOTCS ¢ OOJIBIINM Pacxo-
JIOM MIPECHOM BOMBI U 3aTPaTaMHu dJIEKTPO-
sHepruu Ha cymky [11-12]. Kpome atoro,
SKCIUTyaTalysl MOIOIIUX MAalliH TpeOyer
HAJIWYHSI CHCTEMBl KaHAIM3aluH, OTCTOS,
OYHMCTKH 3arps3HEHHON BOABI, YAAJCHHS
octarkoB ouucTku [13—-14]. Taxxke pa-
Hee HCCIIEIOBAJIMCh CIIOCOOBI cenapamnun
Y OYHCTKHU KITyOHEH KapToers ¢ yuyeTom
UX a3pOAMHAMHUYECKUX CBOUCTB [15—16].

Jna ompenenenust 3¢ ¢GEeKTHBHOCTH
A’POIMHAMHUYECKOTO Crocoda Mmpu Tpen-
peanu3annoHHONH 00paboTke KapTodes
aBTOpaMu OBUTM IPOBEICHBI JKCIEPHU-
MEHTAJIBHBIC HCCIICMOBAHUS, PE3YIbTaThI
KOTOPBIX TPEJCTABICHBI B IMPE/IIECTBY-
romux cratesx [11; 17]. WccnenoBanus
OBUIM TIPOBEJICHBI B JIJA0OPATOPHBIX YCIIO-
BUSX B COOTBETCTBUU C Pa3pabOTaHHOM
paHee mporpaMMoi U METOMKOH. Pe3yiib-
TaTbl HCCIEIOBAaHUN CBHJCTEIBCTBYIOT
00 3(h(}EeKTHBHOCTH a’pOIUHAMUICCKOTO
criocoba mpeapeaTn3auoHHol 00padoT-
k1 Kaprodest [15].

Jlisi SHEprooLeHKH MPeJI0KEHHOTO
crocoba Ha OCHOBE TOJIyYEHHBIX Teope-
THYECKUX M DKCICPUMEHTAIBHBIX JIaH-
HBIX OBbIIa TIOCTaBIICHA IIeJTb: pa3padboTarh
0000IIEHHBI METOJ| OTpENIeIeHHUs MOKa-
3arenell oneHKu 3(M(EKTHBHOCTH Mpea-
peanu3annoHHON 00pabOTKU KapToders.
PazpaboTanHblii MeTOA MO3BOJISIET pac-
CUUTATh 3HAYCHUS MOTPEOHON MOIIIHOCTH,
MPOHU3BOUTEIIEHOCTH YCTAHOBKH M 3aTPaT
SHEPruM Ha TEXHOJIOTMYECKHH IpoLece
Mpepean3aluoOHHON OYHCTKH KapTode-
JI51 a9pOANHAMUYECKHM CIIOCOOOM.

O030p JIMTEpPATYPHI

AMEpHUKaHCKUMH ¥ KaHAJCKUMHU y4e-
HeIMHA [1] paccMOTpeHBI INHTaTEbHBIC
1 OMOJIOTUYECKH aKTHBHBIE COCOAUHCHUA
KapTodels U WX BIUSHUE Ha 370pPOBbE
yenoBeka. OnpezeneHo, 4YTo MHOTHE CO-
enuHeHus: Kaprogens crnocoOCTBYIOT aH-
THOKCHJIAHTHOW aKTUBHOCTH. [IpuBOISITCS
TaKXe JaHHbIC O COJePKAHNH BUTAMUHOB
rpyrm C 1 B, a Taxke Kausl.

! Tamkos B. H., Bopooeii A. C. TexHOIIOrHUYECKHIA TIPOIIECC CYXOH OYMCTKU KapTodelisi MalmHOl
¢ npoUIMPOBaHHEIMY BajbliaMy // HaydHO-TeXHHYECKH POrpece B CEILCKOX03sHCTBEHHOM IIPON3BOJI-
CTBE : MaT-JIbl MeXayHap. Hayd.-pakT. KoH}. : B 2 T. Munck : Tunorpadus PYII HIIL] HAH benapycu
10 MEXaHM3ALMH CEILCKOTo Xo3sticTBa, 2010. C. 265-268.
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Hpyrumu uccnenosarensmu [2] npu-
BEJICHbI arpOHOMUYECKUE HPUHLMIBI 3-
(DEeKTUBHOIO HCIIONB30BaHUA PECYPCOB
U Pa3BUTHA OTPAciM, ONMCAHO IPUMEHE-
HHE (PU3UOJIOTMIECKUX U arPOHOMHUECKHX
NPUHIMIIOB B Pa3BUTHUH KapTOQenbHON
NPOMBIIIIEHHOCTH. B crarbe A. 3anbima-
Ha W COaBTOPOB [3] mccnenoBaHbl GU3M-
KO-MEXaHMYECKHE CBOWCTBAa  KIIyOHEH
U UX NPUMEHEHHUE MPH NPEeIBAPUTEILHOM
MPOCKTUPOBAHUH MAIIMHBI JUISI OYMCTKH
KITyOHETIJIONOB; W3MEpEHbl (PHU3nvecKue
CBOMCTBa KiIyOHEH: UIMHA, BEC, JUAMETP
Y TOJNLIMHA KOXHUILBI; ONpPEIeTICHbl K0d(h-
(ULUMEHTHI TPEHUSI MTOBEPXHOCTH KITyOHS
0 JIpEBECHUHY, CTaJIb U AITIOMUHHH; HU3Me-
peH K03(D(GUIMEHT CONPOTHBICHUS Kade-
Huo. Jlpyrumu ydensiMu [4] pazpaboran
U U3y4YeH CIIOCO0 OTHeNeHus: Kaprodes
OT IMOYBEHHBIX KOMKOB B Cpele KHIIALIe-
TO CJIOs; YCTAHOBJICHO, YTO IECOK SIBJIS-
€TCsl XOpOIlled U HEIopOTol cpemoit s
JaHHOM menu. s uccmenoBanus MeToma
B TOJIEBBIX YCJIOBUAX MOCTPOEHA U arpo-
OupoBaHa OMBITHAS YCTAHOBKA; PE3yNbTa-
Thl DKCHEPHUMEHTAJbHBIX HCCIICJOBAaHUN
MIOKa3aJI1, YTO MallIMHa MOXeT 3()(HeKTHUB-
HO OTAEJISTH KapTo(esb OT KOMKOB IT0UYBBI.
KuralickuMyu ¥ TalBaHLCKUMHU HCCIIENO-
BaTeIIMU [5] M3ydeHA DKCIICPUMEHTANb-
Hasl yCTAaHOBKA YJIBTPa3BYKOBOH OYMCTKH
OBOILHBIX KYJBTYD; NPHUBEACHBI PE3Yib-
Tarel npouecca Molku. Ilpu nposenennn
9KCIIEPUMEHTAa MCIOJIb30BaHbl TPU THIIA
MIPOMYKIMH: CajiaT, KalycTa U KapTrodeb.
[Tonmy4yeHHble pe3ynbTaThl CBUIETENBCTBY-
10T O TOM, YTO YPOH IOCJI€ MOHKH COCTaB-
asiet 0 %, a kiryOHM KapTodens ounInaroT-
cs1 ObIcTpee OCTaNbHBIX KyIBTYp. B pabore
B. H. JTammkosa u A. C. Bopo0bs? paccmo-
TPEH TEXHOJOTMYECKUN IMPOILECC CyXOu
OYHMCTKH Kaprodesss MallMHOH ¢ TIpo-
(UIMPOBaHHBIMU  BajlbLAMH, OIMCAHO
YCTPOKICTBO U padoTa MalIMHbI [0 CYXOH
ounctke Kaprodens. OCHOBHBIM pabo-
YMM OPTaHOM MAIINHBI SIBJISIOTCS BaJIbLIbI
npouiMpoBaHHON Gopmbl. OnucaH Tex-
HOJIOTUYECKHUM TPOLIECC CYXOH OYMCTKH

2 TaM xe.

KapTodens, KOTOPBIA MOJIOKEH B OCHOBY
pa3paboTKu MalIMHBI IS CyXOH OYMCT-
ku kaprodens mapku MCOK-5. [Ipyrumu
aBTOopamu [6] mccaemoBaHa BO3MOXHOCTh
OTZIENCHUSI KOMBEB TOYBBI OT KapToders
1o MH(pakpacHOMY OTpa)KEHHIO, OIUCa-
Ha cHucTeMa OTJIEJIEHUs TIOYBHI M pa3iuy-
HBIX mpumecedd. llpuBeneno onucanue
KOHCTPYKTHBHO-TEXHUYECKUX PELICHUH,
BKJIFOYAOLIUX B C€0s 2I€KTPOONTUIECKUI
y3el1 C HECKOJbKMMH HJACHTHYHBIMH Ha-
0opamu ONTHKH, JaTYNKU U IEKTPOHHBIE
CXEeMBbI, OIMH Ha0Op ISl KaXKII0To KaHaa
U COPTHPOBOYHBIA OJIOK C HECKOJIBKMMH
UACHTUYHBIMH MEXaHW4YECKUMH BOPOTa-
MH, PaclOJIOKEHHBIMU DPSIOM C Pasrpy-
309HON YacCThIO KaHAJBHOTO KOHBEHeEpa.

PesynbTarel HMcciae0BaHUS MHHOBA-
LIMOHHBIX TEXHOJIOTHII TMpolecca O4HCT-
KA KIyOHEH NOKa3bIBaIOT, YTO MOBBILIC-
HUE 3()(HEKTUBHOCTH KauyecTBa OYMCTKU
OT CBSI3aHHOTO TPYHTAa C PacTUTEIbHBIMU
OCTaTKaMH 3aBHCUT OT PaIlMOHAIBHOM
KOHCTPYKTHBHO-TEXHOJIOTHUECKOH  CHC-
TEMBbl M ONTHUMAJIBHBIX KOHCTPYKTHBHO-
PEXUMHBIX MapaMeTpoB yCTpoHcTBa [7].
[IpennokeHa  KOHCTPYKTHBHO-TEXHOJIO-
TMYECKas CHCTEMa POTOPHO-ILETOYHOTO
OYUCTUTENSI ¢ 00OCHOBAHMEM KOHCTpPYK-
TUBHO-PEKUMHBIX TapaMeTPOB: YaCTOTHI
BpalleHUs] JMCKa, yIla HakKJIOHa W 4Ya-
CTOTHI BpamieHus IueTku. Kuraiickumun
y4eHbIMU [8] mpeAcTaBlicHa MalllMHA JUIs
MOMKH OBOIIEH U PPYKTOB C MCTIOIH30BA-
HUEM YIBTPa3ByKOBOW TexHOJOruH. Ma-
IIMHA 17151 MOMKH ITPOU3BOUT J[Ba YPOBHS
yabTpa3BykoBoi wactotel: 140 kI s
MOWKH TUIONOB M OBOIIEH C 3(hderTom,
MO3BOJISIIOIMM ~ pasjiarartb MECTUIHIBL,
u 80 xI'11.

C 1enbio perieHus npooIeMbl HU3KOH
3G (HEKTUBHOCTH pa3leICHUS U BBICOKOM
CTETNICHU MOBPEXKACHUSI KIyOHEH B pa-
0ore apyrux y4ensix [9] ommcaH mexa-
HU3M OYHCTKU KapTodens, onpenencHbl
U OIMCaHbl KOHCTPYKTHUBHBIE TaPaMETPbI
YCTPOWCTBA JIJIST OYUCTKH M COPTUPOBKH.
JpyruMu KUTaliCKUMH HCCIIENOBATEISI-
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mu [10] pazpaboran HOBBIN anmapar AJs
paszjeneHusl MOYBBI W KIyOHEW; BIEp-
BbIC IIPEIUIOKEHO IOJO00HOE YCTpPOMCT-
BO, TIPUBOAMMOE B JICHCTBHE JINHEHHBIM
JIBUTATEJIEM.

B crarse A. JI. Panmunuyka u coaBTo-
poB [11] onucan mpouecc pa3pabOTKu
U M3TOTOBJICHUS CTEHIA ISl HUCCIENO-
BaHUS OYUCTKH KapTodens, moiyue-
Hbl 3KCIIEPUMEHTAJIbHBIE 3aBUCHUMOCTH
YIACNBHOW  DHEPrOEeMKOCTH  Ipolecca,
MPOU3BOJIUTEIILHOCTH,  A(H(HEKTUBHOCTH
OYHCTKU KapTodenss U MOBPEKAAEMOCTH
KIyOHEH OT PEXHMMHBIX U KOHCTPYKTHB-
HBIX MapaMeTpoB MamuHbl. Kuraiickumu
uccienoBaressiMu [ 12] ommmcaHsl mporec-
Chl Pa3pabOTKH M HW3TOTOBJICHUS JKCIIe-
PUMEHTabHOTO 00pa3la yCTAaHOBKH JIs
CyXOl OUHCTKHU KapToderns, a TaKke npes-
CTaBJICHBI PE3yJbTaThl aHAJIN3a IOJyYCH-
HBIX rpaMueCKUX U MaTEeMaTHUECKUX 3a-
BucuMocTel. OTMeueHo, YTo HauOobIIIee
BJIMSIHUE HA TIPOU3BOANTENFHOCTh OKa3bl-
BAIOT YacTOTa BpAIeHHs, yrol HaKJIOHA
Y CTaTu4YecKasi Harpy3Kka Ha KapToQels.

H. W. xa0G6opoBeiMm u A. M. 3a-
xapoBbIM [13] paccMOTpeHBl BOMPOCHI
TpydOcOepeKeHnus: IpHU  IMPOU3BOACTBE
KapTo(es, MOBBIIICHHUS Ka4ecTBa U KOH-
KypEHTOCIIOCOOHOCTH OTEYECTBEHHOW TO-
BapHOH MPOJYKLHH, & TAK)KE MOBBIIICHUS
9KOJIOTMYECKOW UYUCTOTBHI IPOIOBOJIBCT-
BeHHOTO Kaprodens. B padore 1. M. ®o-
muHa, [. A. JlornnoBa m A. M. 3axapoBa
[14] n3noxeHsl OCHOBHBIE MPHUHITUIIBI aC-
MUPAIMOHHO-BOISHOTO CIIOCO0a OYMCTKU
BO3/lyXa U METOJHMKA €ro IKOJIOTM4ecKOu
OLICHKH B MpoLecce MNpeapealn3anuoH-
HOW 00paboTkm Kaprodens. BrimomHeH
AQHAJIMTUYECKUI 0030p U OLIEHKA TEXHOJIO-
T OYMCTKH KITyOHEIUIOJIOB, a TaKXkKe CO-
OTBETCTBYIOIIMX MAaIIMH U 000PYJOBaHHSI.
B kauecTBe KpUTEpHEB OLIEHKH HCIIOJIB30-
BaHbI [10KA3aTEIN SKOHOMHUECKOH 3 dek-
TUBHOCTH M 3KOJOTHYECKOH Oe30IacHo-
CTH TEXHOJIOI'MYECKOT'0 IIpoLecca.

ABropamu apyroii crareu [15] wuc-
CJIeZIOBaHBl adPOJMHAMUYECKHE CBOMCTBA
KapTodenss M MOYBEHHBIX MaTepHajoB,
a Takke KOI(PQHULUUEHT COMPOTHBICHUS

JUIL CO3JaHHs YCTPOMCTBAa pa3ieleHus
KIyOHEeH KapTodenss M KOMKOB ITOYBBI
BO31yxoM. Pabora mpaHCKuX HcCienoBa-
Teew [16] mocBAIeHa W3YUSHHUIO DKCIIe-
PUMEHTAJIBbHO-TEOPETHYCCKUX adPOJINHA-
MUYECKHX CBOWCTB KIyOHEH kaproders.
VYueHble onpeneNsii U CpaBHUBAIHU JIaH-
HBIE CBOICTBA C MOMOIBIO BEPTUKAIEHON
A3pOIMHAMUYECKOH TPYOBI.

B crarse H. U. JIxxa66oposa, A. M. 3a-
xapoBa U A. B. 3pixoBa [17] H310KEHBI
pe3yabTaThl AKCIIEpUMEHTANBHBIX HCCIIe-
JOBaHMH Tpenpeann3aoHHOl 00padoT-
KU KapTrodesst a’3poAnHaMHUYECKUM CIIO-
cO0OM Ha KCTIEPUMEHTAILHON YCTaHOBKE
TIOKAC-1 MADIIL. IlpuBeneHsl 3aKOHO-
MEPHOCTH W3MEHEHHS MacChl TIOUYBEHHBIX
YaCTHII, OTICISIONEHCS ¢ TOBEPXHOCTH
KITyOHEH, B BU/I€ IMITUPUUECKUX 3aBUCH-
MOCTEH OT yIpaBisieMbIX (pakTOpPOB: TeM-
neparypbl BO3AyXa M 4acTOThI BPalllCHUS
Oapabana. [lonTBepkneHa HaydHAs! THIIO-
Te3a O IeNecoO0pa3HOCTH TPHUMEHEHUS
HOBOTO pazpadoranHoro B MADII — duu-
ane ®I'BHY ®HAIl BUM aspoaunamu-
YECKOro Crocoba Mpeapeann3anioHHON
00paboTKN KITyOHEIUIOOB.

MarepuaJjbl U MeTOIbI

OOBEKTOM IKCTIEPUMEHTAIBHBIX HC-
CIICIOBAaHUH CTaJl TEXHOJIOTHYECKHH TPO-
[eCC NpeApean3allMOHHON 00paboTKu
KITyOHEIJIONOB a’pOANHAMUYECKUM CIIO-
co0OM B 3KCIIEPUMEHTAIBHON YCTaHOBKE
[TOKAC-1 MADII.

[IpeameTom HcclienoBaHMiA CTalU 3a-
KOHOMEPHOCTH M3MEHEHUs] TOTpeOHOH
MOIIHOCTH, MPOU3BOIUTEIBHOCTH JKCIIE-
PUMEHTAJIBHOW YCTAaHOBKH M 3aTpaT SHEp-
TUM Ha TIPOIEecc 00paboTKH KapTodens
a’POAMHAMHIYECKUM  criocoOom.  OOrmit
BUJI KCIICPUMEHTAIIBHON YCTAaHOBKH TIPEJI-
CTaBJIeH Ha puc. 1.

Temmeparypa OKpyXarolled cpenbl
IPY NPOBEACHUH SKCIIEPUMEHTOB COCTAB-
nsma 21 °C. Cpennsist Macca ipo0 KapTo-
eyt Ha BCEX IOBTOPHOCTAX SKCIEPHU-
MmeHTa coctapisuia 2 500 1. [loBTopHOCTD
NPOBEACHUSI BCEX BAPHAHTOB DKCIICPHU-
MEHTa — TpexKparHas. B xauecTBe arenTta
OYMCTKH MCIOJIB30BaJach BOAA B EMKOCTH

Technologies and means of agricultural mechanization 81
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P uc. 1. Dxcnepumenranshas ycranoBka [IOKAC-1 MADII s npenpeann3annoHHoN 00paboTKu
KITyOHETII0I0B (KapTo(helis) a3ponuHaMIdeCKIM crioco0oM: / — HacOC-BEHTHIISTOP;
2 — kamepa ¢ bapabanoM; 3 — cenaparop (BOISIHOM GUIBTP); 4 — HACOC-BEHTHIISATOP;
5 — peryasTop 4acToThl BpaiieHus Oapadbana
Fig. 1. The experimental installation POKAS-1 IEEP for pre-sale treatment of tuber crops (potato)

by aerodynamic method: / — ventilation-pump; 2 — chamber with the drum; 3 — separator (water filter);
4 — ventilator-pump; 5 — drum RPM control

3 00beMOM 5 11, YTO MO3BOJHIIO OYHILATH
MIPOXOASAIINI depe3 cemaparop ((PuibTp)
BO3/IYX J0 HEOOXOIMMBIX TapaMeTPOB.

Kparkast TexHndeckasi XapaKTepucTHKa
YCTaHOBKH: BEC OYUCTHTENS OapabaHHOrO
TUIa — 75 KI; BEC HAOPHOTO BEHTUJISATOPA —
10 Kr; Bec BEeHTUIISITOPA HA BBIXOAC — 35 KT
BEC YacCTOTHOTO PETYIsATOpa — 5 KI; BMe-
CTHMOCTH pe€3epByapa BOMbI I OYUCTKH
BO3AyXa — 5 J; MaKCHMallbHasi BMECTHU-
MOCTh OapabaHa Juisi KOPHEKITyOHEIION0B
(xaprodens) — 15 kr; oOmas macca ycra-
HOBKH JIsI O4MCTKU KapTo(es a3porHa-
MHYECKHM CITOCOOOM — 125 KT.

Pa3paborana mporpamMMa U METOIHKA
9KCTIEPUMEHTAIBHBIX WCCIIEAOBAaHHMN, TIE
MOAPOOHO H3JIOKEH TIepeUYeHb Iapame-
TPOB U MOKa3ateseil padoThl AKCIIEPHUMEH-
TaJbHOM YCTAHOBKH, & TaKXe METOJHKA
WX U3MEPEHUsI.

B wactHOCTH, oOmpeneneHsl MaKCH-
MaJIbHas 3arpy3ka OapabaHa, BpeMs OTIbITa,
guciio 000poTOB OapabaHa, TeMIiepaTrypa
BO3JlyXa Ha BXOJIE B BEHTHJISTOpP, TEMIIC-
parypa BoO3dyXa Ha BhIXOJE U3 (POPCYHKHU
B OapabaHe, IepBOHaYaIbHAs Macca KapTo-
(henst mo ourcTKH, Macca KapTodes mocire
OYHCTKH, PACXO BOIBI IJIsl OYMCTKH BO3TY-
Xa Ha BBIXOJE M3 OapabaHa, pacxom dJeK-

TPUYECKOW DSHEPrUM M TOTPeOHAs MOIII-
HOCTh KCIIEPUMEHTAILHON YCTaHOBKH.
Pe3yabTaThl Hec/ie10BaHUSA
B pesynsrare 006paboTkn W aHam3a
OKCIICPUMEHTAJIBHBIX JTaHHBIX YCTaHOBJIC-
Ha 3aBUCHMOCTh HM3MEHEHHS IMOTPEOHOM
MOII[HOCTH YCTAHOBKH JIJISl OYMCTKH Kap-
Topenss adpPOTUHAMHUYECKUM CIOCOOOM
OT TeMIIepaTypsl BO3/IyXa Ha BBIXOAE W3
(dopcyHku. B kagecTBe mpumepa Ha puc. 2
npejicTaBlieHa rpaduyeckas 3aBUCHMOCTh
MOTPEOHON MOIIHOCTH JKCIIEPUMEHTANb-
HOW YCTaHOBKH OT TEMIIEpPaTyphl BO3IyXa
Ha BBIXOJIE M3 (POPCYHKH IIPH MTOCTOSIHHOM
4yacToTe BpalleHns bapabana n =20 min .
B Tabn. 1 mpuBeneHb! SMIHUPHUIECKUC
3aBHCHMOCTH JUISl OTPEJICNICHUs] TOTpeO-
HOM MOILNHOCTH /N;; 3KCIEPUMEHTAIILHOU
YCTAHOBKHM OT TEMIIEpaTyphbl BO3IyXa ! Ha
BBIXOZIC 13 (DOPCYHKH ITPU (PUKCHPOBAHHBIX
3HAUCHMSX YaCTOTHI BpaleHus 0apabaHa.
OHEProeMKOCTh  TEXHOJIOTHYECKOTO
nporecca IMpeApeani3anioHHol  oOpa-
00TKM KapTo(ens a’pOoJUHAMUYCCKUM
CcrocoOoM ompenensiercs o popmylie:

E, +E,
w.

9

‘9i :EI'I+EO+ aMIbK/Ta (1)
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N, kBT/kW

6 opan=20 mur” / under n= 20 min”
5 4____,_,_,_-—!

4

3

2

1

0

23,5 333 485 t.°C

P u c. 2. 3aBHCHMOCTB MOTPEOHON MOIITHOCTH SKCIIEPHUMEHTAIBHOH YCTAHOBKH
JUIsL OYMCTKH KapToess adponHAMUYECKIM CIIOCOOOM OT TeMIeparyphbl BO3yXa
Ha BBIXOJIE U3 (DOPCYHKH MPHU MOCTOSIHHOW YacToTe BpaieHus 6apabana n = 20 min™!

Fig. 2. Dependence of required power of the experimental installation
for aerodynamic potato treatment on the nozzle outlet air temperature
under the fixed drum rotation frequency n =20 min!

Taonuma 1
Table 1

OMNupHYecKre 3aBUCUMOCTH JJIs1 ONIpeie/IeHIs NOTPe0HOol MOIHOCTH
IKCHePUMEHTAIbHON YCTaHOBKH [V, 0T TeMIepaTyphl BO3/IyXa f Ha BbIXole U3 (popcyHKH, KBT
Empirical dependences to determine the required power N, (kW)
of the experimental installation against the nozzle outlet air temperature (7)

Yacrora BpaueHus 6apabana n, MUH ' /
Drum rotation frequency #, min™'

Pacuetnas ¢popmyna / Calculation formula

10 Ny =-0,0007507 + 0,095132¢ + 2,984736
15 Ny =-0,000757 + 0,095132¢ + 3,014736
20 N, =-0,00075¢ + 0,095132¢ + 3,074736

rae £ — npsiMble DHEpreTU4ecKue 3aTpa-
ThI, BBIPAKEHHBIE PACXOAOM DIIEKTpPHU-
yeckoil sHeprun, MJx/T; E, — 3arparsl
SHEPIUH, BBIPAKEHHBIE PACXOIOM BOJIBI
B (UIBTPYIOLIEM 3JEMEHTE YCTaHOBKH,
MJx/1; E, — SHEproeMKOCTb 3KCHEPH-
MEHTAIIBHOM YCTAaHOBKM Ha CAMHULY
cMeHHoro Bpemenn, MJx/4; E.— sHepre-
TUYECKHE 3aTpaThbl KHUBOTO TPyda Ha elu-
HHILy CMEHHOTO BpeMeHH, M JIx/4.

OHEpProeMKOCTh HKCIEPUMEHTAILHON
YCTaHOBKH Ha €IMHUILy CMEHHOTO BpeMe-
HU oTIpeeNsieTcs o hopMyIe:

M, o (a a
EF =—Y ¥ M MT
N 100 (T + T ], MJx/4, (2)

HM 3H

Technologies and means of agricultural mechanization

e My — Macca IKCIEPUMEHTAILHON ycTa-
HOBKH, KT; (t, — 9HCPTCTHHYCCKHI KBHBATICHT
IKCIICPUMEHTAJILHOW yCTaHOBKH, MJIx/KT;
a, — OTYHCJIEHHUS Ha PEHOBALIMIO SKCIIEPH-
MEHTAJILHOH yCTaHOBKH, %0; @ — OTYHUCIIE-
HUE Ha TEKYILIUNA PEMOHT 3KCIIEPUMEHTAIIb-
HOM yCTaHoOBKH, %; I =~ — HOpMaruBHas
rofioBasl 3arpys3ka AKCICPUMEHTAIBLHOM
YCTaHOBKH, 4; T — 30HaNbHAs FO/I0Basl 3a-
rpy3Ka 3KCIePUMEHTAIbHON YCTAHOBKY, Y.
OHEpreTMYecKue 3arparbl  KUBOTO
Tpya Ha EIMHULY CMEHHOIO BPEMEHHU
MOKHO OIIPEJEIIUTD U3 BBIPAKECHMUSL:

E, =n, o, MIx/, 3)

83



ersp MTHXXEHEPHBIE TEXHOJIOT'MM U CUCTEMBI

Tom 29, Ne 1. 2019

-

IJie N; — YUCII0 OCHOBHBIX Pabouux; a, —
SHEpPreTHUECKUI 3KBUBAJICHT 3aTpaT KH-
BOTO TpyAa, M/J[x/4.

IIpsiMbIe DHEpreTUYeCKHe 3aTpartsl £,
BBIPQ)KEHHBIE PACXOIOM DIIEKTPUIECKOM
SHEPI'UH, ONPEAEISAIOTCS U3 BBIPAKEHHUS:

En:Nn-K3(1+f3)
W,

q

, MJDx/T, (4)

rae Ny — noTpeOHast MOIIHOCTh YCTaHOBKH,
kBT; W, — Ipou3BOANTENBHOCTh YCTAHOB-
Ky, T/4; K, — nepeBogHol Ko3(UIMEHT,
VUUTBIBAIOMIAN KOA(PQHUIMEHT TOJIE3HOTO
neiictBust  (KIIJ[) oanexTpuueckux craH-
uii u cerelt, K, = 3,6; f, — koapduimeHt,
YUHUTBIBAIOIINH JIOTIOHUTENBHBIE 3aTpa-
Thl SHEPrWU Ha TMpou3BoACTBO 1 kBT,
M/Ix/kBT-u.

3arparbl 3Hepruu £E,, BbIpaKeHHbIE
PacxozioM BOZIbI B (DHIIBTPYIOLIEM DJIEMEHTE
YCTaHOBKH, OTIPEIEIISIOTCS 110 (hopMyIIe:

E,=a, H,, &)
e H, — pacxoz BOIbI HAa OYHCTKY BO3LyXa
pu 00padOoTKe KITyOHEILIOOB a3POIMHAMU-
YECKUM CIOCOOOM, M’/T; @, — PacXoll 3Hep-
ruu Ha ucriaperne 1 m* Bozbr, MIDx/Me.
YacoBasi MpOU3BOJUTEIHHOCTh yCTa-
HOBKH OTIPEJICISICTCS U3 BHIPAKCHHUS:

w0060 Lo
EO
rie O — BMecTUMOCTb OapabaHa, KT; #, —
MPOJOJKUTENLHOCTD OYUCTKH, MHH.
3HaueHHe NOTPeOHOM MOLIHOCTH N,
COOTBETCTBYIOIIEE ONTHMAJIBHOMY PEXH-
My paboTBl, 00ECIICUMBAIOIIEMY MAaKCH-
MaJlbHOE OTJICJICHHE TOYBCHHBIX YaCTHI]
OT KJIyOHe#, orpesesnseTcst coracHo Gop-
myne 3 B a0 1. [Ipu n =20 mun' 1 Hau-
OoJiee mpueMIIEMO TeMIeparype Bo3ayxa
Ha BBIXOJe U3 (hopcyHku ¢ = 40 °C onrtu-
MaJIbHOE 3HAUCHHE NTOTPEOHOM MOIIHOCTH
N, =5,68 xBrt.
OKcrniepruMeHTaJbHbIE HCCIIeIOBAHHS
MPOBEICHBI B PA3IMYHBIX peXUMax pado-
TBI YCTAHOBKH.

OKCTepUMEHTANbHBIEC JaHHBIE [103-
BOJIWJIA yCTAHOBHUTH SMITMPUUYECKYIO 3a-
BHCUMOCTB JUISL OTIPENENIEHUs] Macchl A
OTAEIIUBIINXCS IMOYBEHHBIX YACTHI[ C II0-
BEPXHOCTH KapTo(demnss OT TeMIepaTyphl
BO3/lyXa ¢ Ha BBIXOJC U3 (POpCYyHKH (TIpH
MOCTOSIHHOM 4acTOTe BpalieHus: Oapabana
n =20 MuH '), KOTOpas BBIVISIUT CICIY-
FOITM 00pa3oMm:

A=0,03467¢ + 2,77600¢ — 33,09133. (7)

ComnacHO  BbIpakeHuto (7), ONTH-
MallbHasg TemIleparypa IOAaBaeMoro H3
(dopcyHKH Bo3ayXa ¢ Ipu GPUKCUPOBAHHOM
3HAQYEHUH YacTOThl BpalleHHsl OapabaHa
n = 20 MuH"', o0ecreynBaroas MaKCH-
MaJIbHOE OTJICJICHUE TTOYBCHHBIX YACTHIL
ot kaproderns, cocrasisier 40,03 °C.

Pesynbrarel  00paOOTKM U OICHKH
OTIBITHBIX JJAHHBIX IOKA3bIBAIOT, YTO OITH-
MaJBHBIA PeXUM 00paboTKH KapToders
COOTBETCTBYET 4acTOTE BpalleHus Oapa-
Oana n =20 MuH ' 1 TeMIiepaType Bo3ayxa
Ha BbIXoJIe U3 (hopcyHku ¢ = 40 °C.

B Tabn. 2 npuBeneHbl SHEpreTHYECKHe
U TEXHHKO-3KOHOMHYECKHE IOKa3aTesin
TEXHOJIOTHUECKOro Tporecca o0paboTKu
KapTodes.

VYBenuuenne 3arpar sHepruu E, BbI-
pPaKEHHOE pacxoloM BOABI B (QHIBTPY-
IOIEeM 2JIeMEHTE, OOBSICHSIETCS TEM, UYTO
[0 Mepe MOBBILICHUS TEMIIEPATyphbl BO3-
JyXa ¢t yCUJIMBAeTCs UCIAapeHue; 3TO MpH-
BOJMT K HEKOTOPOMY IOBBIILICHHUIO PACX0-
J1a BOZIbI B (DMITBTPYIOIIEM areHTe.

MuHMMyM 3aTpar SHEpruM £, U dHep-
TOEMKOCTH TEXHOJOTMYECKOro mpolecca
D, obecrieuuBaercsi NpH ONTUMAIBLHON
TEeMIIepaType BO3AyXa ! Ha BBIXOAC M3
(dhopcyHKH, KoTJa HAaOI0AaeTCs] HanOOIb-
niee OT/AEJICHUE TOYBEHHBIX YacTHUI[ OT
KIyOHei#t (Tabum. 2).

I'paduueckas 3aBHCUMOCTb HEPro3a-
tpat E,; (MIx/T), BbIpa)KEHHBIX PACXOIOM
ANEKTPUUECKOM SHEPIHUH, OT TEMIIEPaTyphbl
BO3[lyXa Ha BbIXOIE M3 (DOPCYHKH Ipea-
CTaBJICHA Ha pHC. 3.
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Tabnuma 2
Table 2

JHepreTH4ecKue U TEXHMKO-IKOHOMHYECKHE MOKA3aTe/ Il TEXHOJIOTHYeCKOro npouecca
00padoTku KapTogeJisi Ha IKcnepuMeHTaNbHOI yeranoBke [IOKAC-1 HADIT
npu GUKCHPOBAHHOM 3HAYEHHH YACTOTHI BpauleHus 6apadana n =20 mun™'

Energy, technical and economic indicators of the technological process

of potato treatment on the experimental installation POKAS-1 IEEP
under the fixed drum rotation frequency n =20 Mmun™'

DHepro- |DHepreTu-

ITpsimbie 3arparst eMKOCTh YeCcKHUe Hlacoas Jnepro-
Temneparypa|llorpeOHast P SHepruu £, MIPOU3BO- €MKOCTb
JHepre- 9KCHEpU- | 3aTparbl
BO3/IyXa IPH | MOIIIHOCTh BBIPaKCHHBIC . JTATEb- TEXHO-
THYECKHE MEHTAJIBHOM | KHUBOTO
BBIXOJIC M3 | YCTAHOBKM [ .o~ © | PacXofoM craosk | Tpyna E HOCTh | JIOTHYECKOTO
¢dopcynku | N, kBt / P BOJIBI, Ey MTc/a / I\I/)I}Ji'[m /qm/’ YCTaHOBKH | Ipolecca
t,°C/The | Required " MJx/T / W Wt/ | D, Mx/T/
M/Tx/T / - Energy Energy i i
nozzle power Direct Energy inputs intensit inputs Hourly Energy
outlet air of the ener E, , expressed of they for girect throughput| intensity of
temperature, |installation, in utsg}g as water experimental|  labour of'the [technological
t,°C N, kW p dir’ | consumption, | P . installation| process £,
ml/t mlit installation | E, ., W th i
E, ,ml/h mJ/h w
23,5 4,92 885,6 0,051 1,78 1,26 0,0250 1 007,250
40,0 5,68 710,0 0,065 1,78 1,26 0,0360 794,510
48,5 5,92 1009,1 0,072 1,78 1,26 0,0264 1 124,323
B Ei I'paduyeckast 3aBUCUMOCTh YACOBOWA
MH}K/T mJ/t MMPOU3BOAUTCIIBHOCTU  SKCIICPUMCHTAJIb-
1100 HOHM ycTaHoOBKM W, (T/4) OT TeMmeparypbl
BO3/IyXa ¢ Ha BBIXOZE M3 (POPCYHKH TTOKa-
1000 / 3aHa Ha puc. 4.
900 / “f'l’ “fh’
& Ta tth
/ 0.04
800
/ N
=
700 N J /] \
600 0,03 / \
20 30 40 50 tr°C / %
P u c. 3. 3aBUCUMOCTb NPSIMBIX SHEprosarpar £y
OT TEMIIEPATYphI BO3/lyXa / Ha BBIXOJIE
u3 HOpCYHKH MPH (HPUKCHPOBAHHOM 3HAYCHHU
YacTOTHI BpaueHus 0apabana n = 20 MuH ! 0,02
Fig. 3. Dependence of direct energy inputs (£, ) 20 30 40 50 t°C

on the nozzle outlet air temperature () under
the fixed drum rotation frequency n = 20 min™!

C UCTOJIb30BaHUEM OIIBITHBIX JJAHHBIX
YCTaHOBJICHA SMITUPUYECKAs 3aBUCHMOCTh
sHepro3arpar E OT TeMIeparypbl BO3IY-
Xa ¢ Ha BeIXofe U3 POPCYHKH:

E,=1,83323£-127,05230¢ + 2858,92977. (8)

Technologies and means of agricultural mechanization

P u c. 4. 3aBHCUMOCTD 4aCOBOI TPOU3BOIH-
TEJLHOCTH SKCIIEPHMEHTAIIBHOI YCTaHOBKH W, OT
TeMIIepaTypbl BO3/yXa ¢ Ha BbIX0JE U3 (POPCYHKH
(¥t PUKCHPOBAHHOM 3HAYECHHHU YaCTOTHI
BpateHust 6apadana n =20 MuH ")

Fig. 4. Dependence of the hourly throughput
(W,) of the experimental installation on the nozzle
outlet air temperature (¢) under the fixed drum
rotation frequency n = 20 min™!
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3aKOHOMEPHOCTh U3MEHEHHUS YaCOBOU
MPOU3BOIUTEIBHOCTH  OKCIEPUMEHTAIb-
HOHW yCTAHOBKH W, OT TeMIepaTypbl BO3-
Jyxa ¢ Ha BbIXOzie U3 ()OPCYHKHU OIUCHIBA-
€TCsl SMIIMPUIECKON 3aBUCUMOCTBIO!

W, =-0,000072¢ + 0,00523¢ — 0,05820. (9)

I'paduueckas 3aBUCHMOCTh 3HEPIoO-
€MKOCTH O, TEXHOJOTMYECKOTO IIpOoIecca
o0paborku Kkaprodesnss a’dpoarHaMHue-
CKHM CII0OCOOOM OT TEMITepaTypbl BO3IyXa
¢ Ha BbIXONE M3 (DOPCYHKH IPENCTaBICHA
Ha puc. 5.

3. E;,
M1t mI/it
1200
1100 !
//
10003
\ /
900
LY /
800 \\h\_____d,/
700
20 30 40 50 4 oC

P u c. 5. 3aBucumocts sHeproemroct (0,)
TEXHOJIOTMYECKOT0 IPOLECCa MPeipeain3alHOHHOM
00paboTKu KapToders adpoaIUHAMHUYECKIM
croco0oM OT TeMIepaTyphl BO31yXa ¢ Ha BBIXOJIE
u3 (HOpCyHKH NpU HUKCHPOBAHHOM 3HAYCHUU
4acTOThI BpaleHust 6apabana n = 20 MuH '

Fig. 5. Dependence of the energy intensity (£
of the technological process of pre-sale potato
treatment by aerodynamic method on the nozzle
outlet air temperature (f) under the fixed drum
rotation frequency 7 = 20 min™!

OMIupruYecKass 3aBUCUMOCTb SHEPro-
€MKOCTH TEXHOJIOTHUYECKOTO Iporiecca 3, T
TeMITepaTypbl BO3IyXa ¢ Ha BBIXozie 3 (op-
CYHKH BBIIINT CIICTYFOITAM 00pa3oM:

D,=2,067797 — 144,19828¢ +3253,97017. (10)

3aBUCUMOCTb PHEPrOEMKOCTU TEXHO-
JIOTUYECKOr0 Tpolecca 3, OT YacoBOH
MIPOU3BOIUTENBHOCTH W, 3KCIIEpUMEH-

TaJbHON YCTaHOBKM TNIPEACTaBIE€HA Ha
puc. 6.

i E;.
MJLx/T | mJ/t
1300
1200 I

1100 // \

1000 \

900
800 \
)
700
0,02 0,03 0.04Wu, W,
T/a  t/h

P u c. 6. 3aBucHMOCTS 9HEproeMKocTH (39,)
TEXHOJIOTHYECKOTO Mporecca 00paboTku
KapToderst 0T 4acOBOi MPOU3BOAUTEIIBHOCTH W,
npH GUKCHMPOBAHHOM 3HAYEHHUH YaCTOThI
BpateHuns 6apadana n =20 MuH !

Fig. 6. Dependence of the energy intensity (£)
of the technological process of potato treatment
on the hourly throughput (#,) under the fixed
drum rotation frequency » = 20 min™

Ha ocHOBe OIBITHBIX JaHHBbIX YyCTa-
HOBJICHA SMIIMpPUYECKasl 3aBUCUMOCTH
SHEPrOEMKOCTH 3, TEXHOJOIHMYECKOTO
mporiecca OT 4acOBOW MPOU3BOIUTEIHHO-
cTH W, DKCTIepUMEHTaIbHOM YCTAaHOBKU:

3, =-10725372,020/72 + 634907693 W, — 8162,085.
(11)

OKCIIEpUMEHTAJTbHBIEC JIAHHBIC U YCTa-
HOBJICHHBIC 3aBUCIMOCTH CBUJICTEIILCTBY-
0T O TOM, YTO SHEPrOEMKOCTh TEXHOJIOTH-
YECKOI0 Ipolecca Mpeapeain3aiioHHOMN
o0pabotku Kaprodesss a’dpoarHaMHue-
CKUM CIIOCOOOM C YBEJIIMYCHUEM MPOU3BO-
nurensHoctH ¢ 0,025 /4 10 0,030 /4 BO3-
pacraer. [lpu nanbHEWIeM MOBBIIICHUN
npousBouterabHOCTH ¢ 0,030 1/9 10 0,036
T/4 HEPrOEMKOCTh IPOIECCca PE3KO CHU-
JKAETCs, YTO CBSI3aHO C TEMIICPATYPHBIM
PSKUMOM M 3HEPronoTrpeOiecHueM ycra-
HoBKH. [Ipu pabore ¢ Temmneparypoii Hixe
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ONTUMAJILHOW 3aTparbl 3JICKTPOIHEPTHH
Y TIPOM3BOAMUTEIBHOCTH paOOTHI YMEHbIIIA-
I0TCS, @ BpeMsi 00pabOTKY YBEITHIHBACTCS.
Pabora sKcrepuMEHTAIBHON YCTaHOBKH
IIPY MOBBIIECHHBIX TEMIIEPATYPHBIX PEIKU-
Max BJI€YeT 3a co00ii pe3koe yBeIHUCHHE
NOTPEOIEeHUsT JIEKTPOIHEPIHH, KOTOpast
TPaTUTCsI Ha HArpeB BO3IyXa, YTO HE CO-
OTBETCTBYET ONTHMAaJIBHBIM PEKHUMaM pa-
0011, 00ecieunBaronuM (h(HEKTHBHOCTH
TEXHOJIOTHYECKOTO TpoIiecca.
O0cy:x1eHne u 3aKJII09eHHE
DKCIepUMEHTAJIbHBIC JIaHHBIC U YCTa-
HOBJICHHBIC 3aKOHOMEPHOCTH HM3MCHEHHS
rmokaszaresnieii  OmeHKH APPEKTHBHOCTH
MpeIpeaIn3alMOHHON  00pabOTKH  Kap-
Tohessi  a’dpOJMHAMHYECKHM  CIIOCOOOM
MOKAa3bIBAIOT, YTO Ha SHEPTOEMKOCTh TPO-
necca HawOOJbIIee BIUSHHUE OKa3bIBAIOT
TEMIEpPaTypHbId PEKUM U TPOU3BOJIU-
TENBHOCTh  AKCIIEPHUMEHTAIBHON  ycTa-
HOBKH. DTO CBHUJIETEIECTBYET O TOM, UTO
Ha OCHOBC IIOJIYYCHHBIX HJAaHHBIX MOXKHO
paspaborarb Oonee BBICOKOIPOHM3BOIM-
TEJbHBIC MAIIMHBI, KOTOPBIE TIO3BOJIAT CY-
IIECTBEHHO CHU3HUTH DHEPTOEMKOCTH IPO-

recca Ipeapeani3aluoHHON 00paboTKu
KapToders.

Ha ocHOBe TeopeTH4ecKux M JKCIie-
PUMEHTAJIBHBIX HWCCIEOBAaHUN pa3pado-
TaH W TpeIoKeH O00OOIIEHHBIH METOJI,
KOTOPBIN TTO3BOJISIET ONPENIEUTh OTped-
HYK) MOIIHOCTh, NPOU3BOAUTEIBHOCTD
A’POJIMTHAMUYECKO YCTAHOBKHU U 3aTPAThI
SHEPTHH Ha MPOIECC OYUCTKH KapTodens.
O06001IeHHBII METO/] BKITFOUaeT B ce0s Ma-
TEeMaTHYCCKHE MOJCIH JUIsl ONpPEeIICHUS
Y TIPOTHO3UPOBAHMUSI TTOKa3aTeleld OIleHKU
3(h(GEKTUBHOCTH  MpepeaTn3aiuOHHON
00paboTku KapTodemst a’poarHaMuyve-
CKHM CTI0COOOM.

YCcTaHOBJIEHO, YTO Ha SHEPTOEMKOCTh
mporecca 00paboTku Kaprodens Hau-
Oosiblllee BIMSTHHE OKAa3bIBAIOT TEMIIEpa-
TYpHBIA PEXKUM H MPOU3BOIUTECIEHOCTD
IKCIIEPUMEHTAIILHOW YCTAaHOBKH, a CYIIe-
CTBEHHOE CHIDKCHHE DHEPTOEMKOCTH TEX-
HOJIOTMYECKOTO TIpoIiecca MOXKET OBITh
JIOCTUTHYTO IOCPEJACTBOM ITOBBILICHHS
MPOM3BOAUTEIFHOCTH TPyAa 3a CUET pas-
paboTku Oonee BBICOKONPOU3BOIUTEIb-
HBIX MAIllUH.
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l:xa66opoB Hosmm HcmominoBudY, Beayniuii HayyHbBIH COTpYAHHK, MIHCTUTYT arpOoMHIKEHEPHBIX
U JKOJIOTHYECKHUX MPOOIIeM cellbCcKoxo3siiicTBeHHOro npoussoactea — ¢uiman GI'BHY «®enepanbhbrit
Hay4HBIH arpoumkeHepHbId neHtp BUM» (196625, Poceus, . Cankr-IletepOypr, 1. TspieBo, Ouib-
TPOBCKOE I1I., . 3), JOKTOP TEXHUYECKUX HayK, podeccop, ResearcherID: A-7780-2019, ORCID: https://
orcid.org/0000-0001-8910-2625, nozimjon-59@mail.ru

3axapoB AHTOH MuXalJIOBHY, CTapIIMi HayuyHBI COTPYIHUK, IHCTUTYT arpoOMHKEHEPHBIX
1 9KOJIOTHYECKUX MPOOJIEM CeJIbCKOX03SHCTBEHHOTO Mpon3BoacTBa — rinan @IBHY «Denepansb-
HBIM Hay4HBII arponHxeHepHbId 1eHTp BUM» (196625, Poccus, r. Cankr-IlerepOypr, n. Tsapie-
B0, OWIBTPOBCKOE III., 1. 3), KAHAMAAT TEXHHUUYCCKUX Hayk, ResearcherID: S-4113-2018, ORCID:
https://orcid.org/0000-0003-3501-0543, bauermw@mail.ru

3b1k0B AHApeil BragumupoBuy, HayuHbli cOTpyaHUK, VIHCTUTYT arpoMH)XEHEPHBIX U IKOJIOrHYe-
CKHX IPOOJIEM CeIbCKOX03sICTBEHHOTO pon3BozcTBa — punan GTBHY «®Denepanbublii Hay4dHBIIH arpo-
nmkeHepHsid nentp BUM» (196625, Poccus, . Cankr-IletepOypr, . Tsapneso, @unsrposckoe mi., 1. 3),
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3asenennviii 6K1A0 cOABMOPOS.

H. 1. 1:)xab60poB — HayuyHOE PYKOBOJICTBO, POPMYITUPOBAHUE OCHOBHON KOHIICTIIIMU UCCIICIOBAHHUS
U CTPYKTYPBI CTaThH, HAMCAHKUE IEPBOHAYAILHOTO BapuanTa crarbi; A. M. 3axapoB — 00paboTka 1 aHa-
JIM3 DKCIIEPUMEHTAIIBHBIX JAHHBIX, aHAJIHM3 HAYYHBIX HCTOYHUKOB, (POPMYJIMPOBaHUE BBIBOIOB; A. B. 3bI-
KOB — y4acTHE B UCCIIEIOBAHUAX M 00Pa00OTKa IKCIIEPUMEHTAIBHBIX JaHHbIX.

Bce asmopul npouumanu u 0006punu okoHuamMenbHblLil 6APUAHIN PYKORUCU.
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