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SUBSTANTIATION OF THE MAIN PARAMETERS
OF THE BIN IN THE INSTALLATION FOR STEAM TREATMENT OF RICE SHEAVES
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[anbHelilwee yBenuiyeHe cnpoca Ha copTa Y3reHCKoro
puca, kak «OpeHga» KblprbiacTaHa, TpebyeT coxpaHeHus
TpagMUMOHHON, pa3paboTaHHOM Bekamu, TEXHOMOrM
€CTECTBEHHOW nocneybopoYHON NapoTEPMMYECKON aopa-
BoTkM puca B ckvpae, koTopast CnocoOCTBYET MOMYYEHNIO
13 Kaxgoro copta no Tpu Buga puca (1 — benas (Gexe-
Bas); 2 — 3apua (nonykpacHas - 6ypas, cBeTno-
kopuuHeBas); 3 — [lacTa capblk (MONHOKpacHo-bypas, Tem-
HO-KOpKy-HeBas). CopTa 3HAMEHWTOrO Y3reHcKoro puca
OTIIMYAIOTCA Apyr OT Apyra, obnaaas HeMoBTOPUMBIM BKY-
COM U KayeCTBOM. HepocTaTkom cCyLiecTByloLlei B npu-
poaHo-KnUMaTuyeckux  ycnosusix  Kelprbi3cTaHa —ecTe-
CTBEHHOI NapoTepMUYECKO OOPaboTKM puca B TeueHue
OMPEeAENeHHOro NpomeskyTka Bpemenn (3-7-10-12 aHen u
Oonee) ABNSAETCA OTCYTCTBME KOHTPOMS 32 COCTOSIHUEM
MPOMCXOAALLMX HU3MKO-XMMUYECKMX NPOLIeccoB. B cBsa3m ¢

3TUM PacCMOTPEHbI BOMPOCHI pa3paboTku NepeaBUKHbIX
YCTAHOBOK C aBTOMAaTU3aUMA W PErynupoBaHMEM BCErO
npoLecca napoTepMUYeckoit JopaboTku 3epHOBKN CHOMOB
wanel puca. [ns pa3paboTku KOHCTPYKTUBHBLIX Napamert-
poB DyHKepa 1 06bema YCTaHOBKM Ansl NapoTepMUYECKON
00paboTKM CHOMOB pUCa M3NOXEHbI Pe3ynbTaThl UCCMEao-
BaHW OCHOBHbIX DMOMETPUYECKMX NOKasaTenei panoHu-
POBaHHbIX COPTOB: BbICOTA puca [0 Y6OpKM; BbicoTa nocne
ybopKku; BbiCOTa puca, OCTaBLUMXCA Ha MOYBE; AMMHA
OKPYXHOCTW 1 AMameTp CHOMOB LWarbl. PesynbTathl uc-
cneaoBaHuii MaTemaTiyeckyt 00paboTaHbl, 1 Ha UX OCHOBE
NPeanoXeHa KOHCTPYKTUBHAA CXeMa HOBOW 3KCMEPUMEH-
TanbHOW YCTaHOBKW AN napoTepmuyeckon obpaboTku
CHOMOB.

Keywords: rice, harvesting, natural steam treatment,
rice sheaves, stacks, beige, light brown, dark brown, plant
height, dimensions, volume, sheaf circumference, sheaf
diameter, installation, structural diagram, bin, valve, steam

supply.

The increasing demand for the varieties of Uzgen rice
as a “brand” of Kyrgyzstan requires the preservation of the
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traditional, centuries-old technology of natural post-harvest
steam treatment of rice plants in stacks which helps to ob-
tain three types of rice from each variety (1 - “White”
(beige); 2 — “Zarcha” (semi-red, or brown, light brown); 3 —
“Dasta saryk” - (full red-brown, dark brown) of the famous
Uzgen rice that differ from each other by unique taste and
quality. The disadvantage of the natural steam treatment of
rice plants under the natural and climatic conditions of Kyr-
gyzstan for a certain period of time (3-7-10-12 or more
days) is the lack of control over the state of ongoing physi-
cal and chemical processes: temperature and outside air
humidity, the condition of the stem (moisture content) re-
ceived for natural steam treatment, and the uncontrollability
of the entire process from the beginning to its end (the
temperature and moisture content inside the stacks) which
is determined only by days that are set in general and

without taking into account the weather and climatic condi-
tions (the temperature and outside air humidity). In this
regard, this paper discusses the issues of developing mo-
bile installations with automation and control of the entire
process of steam treatment of unpolished rice kernels in
sheaves. To develop the design parameters of the bin and
the volume of the installation for steam treatment of rice
sheaves, the results of studies of the main biometric indi-
ces of rice plant of the released varieties are presented:
rice plant height before harvesting; rice plant height after
harvesting; height of the rice plant remaining on the soil;
rice sheaf circumference and sheaf diameter. The research
findings were mathematically processed and, on their ba-
sis, the design of a new experimental installation for steam
treatment of rice sheaves was proposed.
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BBepeHue

PaHee Hamu 0TMeyYeHo, 41O B ycrosusx Kbip-
rbl3cTaHa cnocob ybopku puca npsiMbiM KOMBanHK-
POBaHMEM He LienecoobpaseH 1 He apdekTuBeH, ¢
TOYKN 3PEHWUS COXPaHEHUS K YMyylleHUs Kave-
CTBEHHbIX nokasatenen puca [1]. [anbHenwee
YBENWYEHME CNpOCa Ha CopTa Y3reHCKOro puca, Kak
«bpeHga» KbiproisctaHa, TpebyeT CcoxpaHeHus
TPaaNLMOHHON, pa3paboTaHHOM Bekamu, TEXHOMO-
M1 eCTECTBEHHOW NocneybopoyHO napoTepmMmuye-
ckon fopaboTku pacTteHus B ckupge (puc. 1) [3-7].
EcTtectBeHHas napotepmuyeckasi obpaboTka puca
B CKMpAE He crocobCTBYET MOMyYEHUIO KaueCTBEH-
HOrO CbIPbS, MO3TOMY HaMU PEKOMEHAOBAHA Cxema
YCTaHOBKW NS UCKYCCTBEHHOTO NPOBEAEHUS Napo-
Tepmuyeckon obpabotku. [ins obocHoBaHus napa-
METPOB [aHHOM YCTAaHOBKM HeobXo4umo NpoBECTU
cneuuanbHble Nonesble 3KCnepuMeHTanbHble UC-
CrefoBaHus.

Llenb nccnepoBaHnin — pa3paboTka KOHCTPYK-
UMW YCTAHOBKM ANS aBTOMATM3MPOBAHHOW napo-
TEPMMYECKOM [0paboTKM CHOMOB puca 1 06OCHO-
BaHWe napameTpoB ByHkepa yCTaHOBKM.

O0beKTbI M MeToAbl UCCNeA0BaHMA

OKCnepuMeHTanbHbIe MONEBbIE MCCNeaoBaHUS
BbinonHeHbl B 2018-2020 rr. Ha nonsx AO «[oH-
Bynak» Y3reHckoro paitoHa Owickon obrnactu co-
rnacHo metoauke [2]. OQHOBPEMEHHO C 3TUM Ans
pa3paboTk/ KOHCTPYKTMBHbIX MapaMeTpoB YcTa-
HOBKM [ns napotepmuyeckon obpaboTku CHOMoB
pruca Hamn Bbinn U3y4eHbl OCHOBHbIE BUOMETPHYE-
CKMe rokasaTenu pacTeHUs PasnyHbIX COPTOB.
[nsa yctaHoBneHusi rabapuTHbIX pasmepoB ¥ 06b-
ema YCTaHOBKW 13y4arnuchb: BbICOTa pacTeHns puca
po ybopkw, BbicoTa nocne ybopku; BbiCOTa puca,
OCTaBLLEroCs Ha MoyBe; ANMHa OKPYXHOCTU U ana-
METP CHOMOB Lasnbl. [py 3TOM MCMONb30BanMCh
obwenssectHble meTogukn, FOCTeI n OCThI [8, 9].
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Puc. 1. Budbi ckupd u3 cHonoe ecmecmeeHHOU napomepmuyeckoll dopabomku

PesynbTtathbl uccnenoBaHui

PesynbTaTbl  NpOBEAEHHbIX  WUCCREeLOBaHWN
nNpeacTaBneHbl Ha pUCYHKax 2-7, OTKyda chepgyer,
4TO BbICOTA puca copta Kapa-KbinTblpblk cOCTaB-
nget ot 100 go 110 cm (puc. 2), copta Ak-Ypyk) —
120-125 cm (puc. 3). 310 NokasbIBaeT, YTO BbiCOTa
puca copta AK-YpyK Ha 18 cM BblLLe, YeM y copTa
Kapa-KbinTbipbIk. B npouecce ybopku pasHbix cop-
TOB HE3aBWCUMO OT BbICOTbI AfMHA CKOLLEHHOW Ya-
CTW noyTn opnHakosas — 70-82 cm, xota ybopky
9TWX COPTOB MPOM3BOAMNN pasHble PabOTHMKKM, TO
€CTb AJIMHA CHOMOB puca He Boilwe 82 CM, 4TO Bax-
HO NpW NPOEKTUPOBaHUN rabapuUTHLIX pasmMepoB W
obbema yCTaHOBKM.

[pyrM BaxHbIM NapamMeTpoM CHOMOB puca siB-
NAeTcsa UX AnameTp, 3Has KOTOPbIM M BbICOTY
ybpaHHO! YacTi, MOXHO paccuuTaTb WX KOmude-
ctBo. C yyetom atoro nogobpatb HeobxoauMble
rabapuTbl YCTAHOBKM AS1 aBTOMaTWYECKOA mapo-
TEpPMUYECKOM fopaboTku cHOMOB. 1o pesynbTatam
NPOBEAEHHBIX WCCMEefOBaHUA CPEOHUA  auameTp
CcHonos coctasun 16,7 cm.

Ha pucyHkax 4 1 5 npegcTaBneHbl rucTorpamMmbl
pacnpeferneHuns BbICOTbl puca pasHbIX COPTOB A0
yb6opku n nocne ybopku. U3 ructorpammel (puc. 4)
CregyeT, 4TO OCHOBHas Macca pacTeHun copTa
Kapa-KbinTbipbik (85%) HaxoauTcs B AnanasoHe ot
122 0o 126 cm, Toraa Kak 9T nokasatenu y copta
Ax-Ypyk pacnonoxeHbl B guanasoHe 122-128 cwm,
NNOTHOCTb UX Npu 3TOM coctasnset 95%. I
[aHHble CBUOETENbCTBYIOT, YTO OCHOBHAas Macca
BbICOTbI PaiOHNPOBAHHBIX COPTOB puca B YCIIOBUAX
KblprbiscTaHa Haxogutcs B npepenax 122-128 cwm.
B T0 Xe BpeMs aHanu3 pe3ynbTaToB JKCNEepUMEH-
TanbHbIX UCCIEA0BAHWIN BbICOTbI CKOLUEHHON YacTy

puca nokasbiBaeT (puc. 5), 4TO OCHOBHas macca
ANWHbI YBpaHHOW YacTU pacTeHWA HaxoguTcs B
npegenax 74-82 cm. Xota y copta Kapa-KeinTbIpblik
80% ybpaHHbIX pacTeHuit pacnonoxeHsbl B Anana-
30He 74-82 cm, y copta AK-YpyK B 3TOM Auana3oHe
HaxoauTcst 89% CKOLUEHHbBIX paCcTEHWIA.

He3aBMCUMO OT BbICOTbI puUCa, OCTaBLLErOCS B
3emne, copT Kapa-KbinTbipbik HaxoauTcs B anana-
30He 0T 24 0 36 cMm, a copTa AK-YpyK — 42-47 cm
(puc. 6, 7). OTM OaHHbIe CBUAETENbCTBYIOT O TOM,
YTO YeM Bbille BbICOTA PACTEHWs, CKaluMBaHWE
OCYLLECTBNSETCS BbILIE OT 3€MIN, U OPUEHTUP MpK
ybopke puca HaxoguTcs OT OnpefeneHHON AMnuHbI
ybpaHHOro pacTeHus, No3TOMy BbICOTa puca nocne
ybOpKM HE3aBUCUMO OT COpTa OMpeaenseTcs B 04-
HOM [1ana3soHe.

Ha ocHoBaHUM NpOBefeHHbIX JKCepUMEHTasb-
HbIX UCCNEeLOBaHUA U C Y4ETOM LOMYCTUMON 30HbI
pacnpocTpaHeHusi napa BHyTpu OGyHkepa mapotep-
MWYECKON YCTAHOBKU MPUHSATLI COOTBETCTBYHOLLME
napameTpbl YCTaHOBKW W paspaboTaHa KOHCTPYK-
TUBHAs CXEMa 3KCMEepPUMEHTarbHON YCTaHOBKN AN
napoTepMnYeckon aopaboTku 3epHOBKK puca (puc.
8), koTopasi cocTouT U3 Kapkaca OyHkepa, ABepen,
Koneca YCTaHOBKM, KNamaHHOTO y3na Ans nogayu
napa.

KoHCTpyKUMs CXeMbl YCTaHOBKM (puc. 8) paspa-
BoTaHa Takum 0b6pazom, 4Tobbl Obina BO3MOXKHOCTb
nogaum napa (knanaHHbli y3en Ang nogayv napa)
W B AanbHeiileM yCTaHOBKW rasoaHanusaropa Ans
aBTOMAaTMYECKOrO PErynupoBaHNs TemnepaTypbl 1
BMaXHOCTN BHYTpW ByHKepa 1 Npu He06X0a4MMOCTH
ApYrX NapameTpoB BblAENSEMOro oTpaboTaHHOMo
napa.
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Puc. 2. Juaecpammbi usmepeHus ebicomsbi puca (copm Kapa-Kbinmsipbik):
Y1= X+ 102,4 - ebicoma do y6opku, cm; Y, = 0,001X + 76,9 - ebicoma nocne y60pku, cM;
Y3=0,002X + 28,11 - ebicoma puca, ocmasuie2ocsl Ha NoYee, CM;
Y4=-0,019X + 52,31 - dnuHa okpyxHocmu cHonoe, cM; Y5 = -0,09X +16,7 — duamemp cHonoe, cm

Puc. 3. Juacpammbi usmepeHus 8ebicombi puca (copm Ak-Ypyk):
Y1= X+ 124,2 - ebicoma do y6opku, cm; Y, = X + 76,1 - ebicoma nocne y60opku, cMm;
Y;= X+ 49,18 - ebicoma puca, ocmaswe20csi Ha noyee, cM; Y4= X + 52,4 - AnuHa oKpyXHocmu cHonoe, cM;
Ys= X+ 16,72 - duamemp cHonos, cM
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BbicoTa pacteHum puca, copT Ak-YpyK, CM
Puc. 4. F'ucmozpammbi pacnpedenieHus 8bicombl puca 0o y6opku:
Y1 - copm Kapa-Keinmbipbik; ¥, - copm Ak-Ypyk
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YacTocTb, %

Puc. 5. FTucmozpammbi pacnpedeneHusi 8bicombi puca nocre ybopku:
Y1 - copm Kapa-Keinmbipbik; Y2 - copm Ak-Ypyk
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Puc. 7. OcHosHble 6uoMempuyeckue napaMmempsbi puca copma Kapa-Keinmsipbik
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Puc. 8. KoHcmpykmueHas cxema akcnepuMeHmarnbHOU ycmaHoeKu
051 napomepmuyeckoli ob6pabomku cHonoe puca:
1 - kapkac 6yHKepa; 2 — dsepu; 3 — Koneca ycmaHoeku; B — knanaHHbIl y3en dns nodayu napa; A-A - ocb Konec

BhiBoAbI
Ha ocHoBaHMM NpOBeAEHHbIX MOMEBbLIX 3JKcre-
PUMEHTaNbHbIX WUCCEeA0BaHUA YCTaHOBIEHbI OC-
HOBHbIE MapameTpbl ByHKepa YCTAaHOBKW ANst Napo-
TEpMUYecKkon AopaboTKM 3ePHOBKM puca, U Ha UX
OCHOBE paspaboTaHa KOHCTPYKTMBHasi CXema 3Kc-
NepUMEHTANbHON YCTaHOBKM.
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