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JOCIIIKEHHSA IMTPOLECY TEIIJIOOBMIHY ITPHU
OXOJIOAKEHHI IIAPY 3EPHA INIIEHUI

Snmaunk B.®. a.1.H., npod., Kiopues C.B. K.T.H., 01,
CtpyuaeB ML.I. k.T.H., 1o11. Bepxoaanuesa B.O. acucrent
(Taspiiicokutl deporcasnuti a2pomexHono2iuHuil yHigepcument)

Y cmammi npeocmaesneno epexmusnuii cnocib 30epicants 3epHa,a
came pO32IAHYMO NPOYec OXONOONCEHHS wapy 3epHa NeHuyi npu
30epicanni 'y Memanegomy 3epHocxosuwi. B pesynemami ananisy
Haseoeni 2 emanu mMexXHON02IT 30epieanHsi 3epHA i3 30CMOCY8AHHAM
OXONOOMNCEHUS .

IlocranoBka 3agaui. 3a OCTaHHI POKM KpaiHa OTPUMYE TOCHTH
BUCOKI BaJIOBi 300pH 3epHa, OJIHAK IOMITHO CKOPOTHJIMCS HOTO JepKaBHi
3aKyIiBJIi, 3HU3MWJIACS POJb 3arOTiBEIbHHUX €JEBATOPIiB. 3€pHO HEPIAKO
30epiraeTbcsi Oe3mocepeqHRO B TOCHOJAPCTBAX y BHPOOHWKA B
OUiKyBaHHI CE30HHOTO MiIBUIIEHHs IiH. Yepe3 cnaOKy OCHAIICHOCTI
TEXHIYHOI 0a3¥ TOCIOAAPCTB, @ YaCOM, HE3HAHHS TEXHOJIOTIH 30epiranHs
MaloTh MicCIle HepallioHanbHe (JOpMyBaHHsI MapTiil 3epHa, 3HWKEHHS HOTO
SIKOCTI 1 BTpaTu 3epHa mpu 30epiranui [5].

3 MeToro OUTBII IUPOKOTO JOCIHIKEHHS IMPOIECY OXOJIODKEHHS
3epHA y 3EPHOCXOBHIII Ta CKOPOYEHHS OOCSTIB EKCIepHMEHTaIbHUX
po0iT Oyno MpoBeAEHO BIJIMOBITHI TEOPETHYHI JOCIIKEHHS IPOIECy.
TexnoyoriyHa e(MEKTHBHICTh NPOIECY OXOJIOJKCHHS 3aJIeKUTh BiJ
Oarathox (hakTopiB, SIKIi MOXKYTh OyTH PO30WTI Ha MBI TPyIU: (aKTOpH,
1m0 OOYyMOBJICHI TEXHOJIOTIYHUMH BJACTUBOCTSMH 3€pHA, a TaKOX
(hakTopH, 110 3aIKATh BiJ| pSKUMY pOOOTH Ta MapaMeTPiB OXOJIOKCHHS
Ta yMOB Horo ekcruryaTamii [1].

Mera pocaimkeHb. ABTOpaMHu po3poOjieHa MaTeMaTHYHa MOJEb
OXOJIOJPKEHHS 3€pHa, sKa Ja€ 3MOTY BU3HAUUTH KUIBKICTh TEIUIOTH, SKa
NPOXOIUThH BiJ 3€pHA Yepe3 rpaHMYHMH 1map. BeraHoBieHo, 1mo mporec
nepeadi TeIUIOTH BiJl 3epHA K OXOJIOPKEHOMY IOBITPI MOXKITUBO POOUTH
Ha 2 eTamnd.

OcHoBHi MaTepianu nocaimxkeHb. MexaHi3M Mpolrecy nepenadi



TEIUIOTHU BiJ] 3€pHA 0 OXOJOMKEHOTO MOBITPS MPH MPUUHATIH TEXHOJIOTIT
OXOJIOJDKEHHSI MOYKHa PO3IimuTH Ha 2 eranu. Ha meprmmomy erami mpu
MpaLIoOYiil  XONOMMNBHIM yCTaHOBLI 1 TP TNPUMYCOBiH mopaui
OXOJIOJIKYHOUOTO TIOBITPSl 3aCHOBAHUM CIIOCOOOM BiJIBOAY TEIUIOTH Bif
3epHa MOKHA BBa)KaTH KOHBEKTHBHY TEIUIOBIANAdy 3 MOBEPXHI 3epHIBKH.
Ha apyromy erami npu BUMKHEHIH XOJOMWIBHIM MaIllMHI 1 BEHTHISITODI,
MOJAIOIIEM OXOJIODKYIOUE IMOBITPS TEIUIOBA EHEprisl MepeaaeThecs 3a
pPaxyHOK TEIUIONPOBIAHOCTI IIapy 3€pHa, KW MOKHA PO3TIISIATH, SIK
JTBOKOMITOHEHTHY IIOPUCTE CEPENOBUINE, SIKE CKIATAETbCA 3 CKEJEeTHOI
CTPYKTYpH AOTHYHHX MK COOOI0 3€peH i Mapora3zoBOro cepeaoBHUINA
3alIOBHIOE TPOCTIp Mix 3epHamu [3,4].

Ha mepmomy ertami mnpu momadi OXOJOMKYIOYOTO TOBITPS
BeHTHISITOpoM (puc. 1) po3moxin Temmeparyp MiAMOPSAKOBYEThCS
nudepeHLiaTbHOMY PIBHSIHHIO €HEprii:
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Puc. 1. Cxema BeHTHIIATOpA 3 OXOJIOJKYBadeM, SIKI IPAIIOIOTh
(koHBEKTHBHA TerUioBinmada): 1 — 3epHOCXOoBHIIE; 2 — OXOJOKEHE
MoBITPs; 3 — 3epHO; 4 — BEHTWIATOP; 5 — BHIIAPHUK; 6 — KOMIIPECOp;
7 — KOHJIEHCATOp; 8 — BEHTUJIb.

Hagenemo nudepeHniianbHe piBHSIHHS €HEPTii:
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Jdpyry moXiiHy 3MiHH TeMIlepaTypH MOXKHA TMPEACTaBUTH Y
BHTJIAII, HATIPUKIIA] IS OCi X:
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Ot _0[ &) 10610 BOHA BH3HAYAE IHTCHCHBHICTD 3MiHH IpajlicHTa
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TEMIIEpaTypyu 1O OCAX ab0 IHTEHCHBHICTH 3MiHM TEIJIOBOTO TOTOKY B
LIbOMY HaIpPsMKY.

Jus mpencraBieHHs AuQEpEHIIAFHOTO PIBHSHHS TEIJIOOOMiHY
BpaxyeMo, 10 BCE IepelaHe BiJ 3epHAa KUIbKICTh TEIUIOTH MPOXOIMTH
4yepe3 rpaHngHui 1map. ToOTO MIIIBHICTE TEIUIOBOTO MOTOKY 3a PaxyHOK
TETUIONPOBIAHOCTI 3€pHIBKH 1 32 paXyHOK KOHBEKTHBHOTO TEINIOOOMiHY
MOBUHHI OyTH piBHI (2):
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Ha npyromy eram npu Hempamoo4YoMy BeHTWIATOp (puc.2)
TeIyioTa IIJBOAMTUCSA JO IIapy 3€pHa TEIUIONPOBIIHICTIO MOXKHA
MPEICTaBUTH JU(EepeHLiaTbHUM PiBHSHHAM IiIBEJICHHS TETJIOBOI eHeprii
MAa€ BUTJISIL:
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ze dqx,dqy,dqz — CKJIQJIOBI TEIUIOBOI'O MOTOKY MO OCAX X, Y,

z;dV — enemenrapuuii 06'eM mapy 3epHa, »°; d7 — 3mina yacy, c.
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Puc. 2. Cxema BeHTWIATOpa 3 OXOJIO/KyBaueM HE MPAIOIOTh
(mepemaya TEMIOTH 3a PaxXyHOK TEIUIONPOBiAHOCTI): 1 — 3epHOCXOBHIIIE; 2
— OXOJIOJKEHE TOBITps; 3 — 3epHO; 4 — BEHTHIIATOP; 5 — BUIApHUK;
6 — KoMIipecop; 7 — KOHIEHCATOP; § — BEHTHIIb.

BinmoBigHo 10 3aK0oHy 30epekeHHs eHepril KUTbKIiCTh IMiIBEACHOT 3
HaBKOJIMIITHBOTO CEepPEeJOBHUIIIA €Heprii JOpiBHIOBATUME KIIBKOCTI e€Hepril
HaKOIUYEHOT 1IapoM 3epHa, TOOTO

dQ:-p-c-dv-aﬁ-dr, (4)
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VY 1mapi 3epHa 3IIHCHIOETbCS TPH Pi3HI MEXaHi3My Mepezaadi
TEeIoTh: | - TEIUIONPOBIAHICTH 3€PHIBOK, 2 - MOJICKYJISIPHUN
MepeHeceHHs] TEIUIOTH B Mopax, 3 - (a3oBHil mepexil (BUIApOBYBAHHS
BOJIOTH 3 3€pHa JO IMOBITPS 32 PaxyHOK HU3BKOIO MapLiaIbHOTO THCKY
napiB Boju B noBiTpi) [2,4,6].



[Ipu  BupimeHHI 3aBOaHb, TMOBSI3aHUX 3  HepeOyBaHHAM
TEMIIEpPaTypHOTO TIOJNS, HEOOXiMHO MaTH Ha YyBaszi audepeHIiaibHe
PIBHSHHS TETIONPOBIIHOCTI.

TerutonpoBiAHICTE BCifi ABOKOMITIOHEHTHOI CHCTEMH MOXe OyTH
Ipe/ICTaBIIeHA y BUTIISAII:

T = |2 + =, P oy 420, € = s ¢, 1= ) B)

e C, — eMmipu4Hui koediuieHT;V, — BigHOIIEHHS KoedilieHTa
TETUTOTIPOBITHOCTI MapomoBiTPSHOI  CyMimi [0 koedimienTa
TEIUIONPOBITHOCTI KapKaca.

TermonpoBigHiCT  Tapora3oBoi  Cywimii  JOPIBHIOE  CyMi
TEIUIONPOBITHOCTI MOBITPS A 1 TETUIOMPOBIAHOCTI BOJSHOI Mapu 4,

nosim apa?’

BUKJIMKAHOI TU(Y31HHIM NIEpEeHECEHHSIM NIApH Y BOJIOTOMY ITOBITP

A

n.c

= ﬂnoeim + inapav (6)

3HaueHHS BU3HAYMMO IS KaHATy TOPUCTOCTI MK 3€pHOBKaMHU
(puc.3)

Puc. 3. Kanan mopucTocTi Mixk 3epHOBKaMH

HaBenemo piBHSIHHS Ui BU3HAYCHHS TEIUIONPOBIAHOCTI:
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ne D — koediuient nudysii napu B MOBITPI UIsi HEOOMEKEHOTO
pOCTODY, Mz/ ¢; M — MoneKylspHa Maca, mapa ke/mom ;R —
yHiBepcaabHa Ta30Ba IOCTIiiHA, ﬂDiC/(KZ'MOJlb);T — TeMmImepaTrypa mnapa,
K; p — cymapuuii Tuck mapu i nositps, Ila; P, — mapuiaapHHE THCK
napw, [1a; I' — Teruora napoyTBOpeHHs piauHu, [ic/Kke .

[Ipn 3amoBHEHHI ITip TOBITPSAM BIJHOCHA BOJIOTICTH HOTO
KOJIMBAETHCS B 3a3HAUYCHUH Mepiof 3 IUMHS — rpyaeHs Bix 37- 85%, Tomy
KUTBKICTh BUIApyBaiacs 13 3epHa Bosiorn Oyne pizHa. s ioro
BU3HAUeHHS ckopucracmMocs H-d miarpamoro Bosororo mositps JLK.
Pamzina.

ITo H-d giarpami MoXXHa BH3HAYUTH BiJHOCHY Bojoricte ¢ (%),

K/

Bomoropmict d (-); emrambmis H ( ); temneparypa t (°C);
K2
napiiansHuii TUCK mapiB Bomu P, (M. pm.um) .

Busna4uBim p,,,,,,038 TaOMMLSAMH  BOAM 1 BOJAHOTO Mapa

MOXJIMBO 3HAMTH MPUXOBaHY TEIUIOTY MapOyTBOpeHHs I [Kﬂo’c j, npu
KZ

K/l

Ke

=0,002MIla , TO r = 2459,7

pnapueod

ToMy MOXIMBO CIPOTHO3YBaTH 3MIiHM Ha MPOTSA3i TEpioxy
30epiranHs 3epHa ( 0 KOKHOMY MICSIIIFO OKPEMO) 32 JIOTIOMOI'O0 PiBHSHb
TEIJIO00OMIHY.

BucHoBku. 3ampomnoHOBaHy MaTeMaTHYHY MOJETh MOKHA
BUKOPHUCTOBYBATH IIPH PO3PaXxyHKaX TEIJI000OMIHY MPOLECY 0XO0JIOHKEHHS
3epHa, IO J03BOJUTH PO3paxyBaTH MEPIOJUYHICTE POOOTH XOJIOAMIBHOL
MalIFHH 1 JYTTEBOTO BEHTUIISTOPA B METAIIEBOMY 3€PHOCXOBHIIIE.
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AHHOTaNUA
" HccaenoBaHue mpouecca Tenjio00MeHa Npu OXJIasKIeHn U
CJI091 3epPHA MIIEHUIIbI '
SAnnaunk B.®. nokr., npo¢., Kropues C.B. k.T.H., 1011.,
CtpyuaeB H.H. k.T.H., nou. Bepxosannena B.A., acucreHr
B cmamve npedcmasnen agpgpexmusnwiii cnocod xpanenust zepua, a
UMEHHO paccmompen npoyecc OXJIAMNCOCHUSL CO0S 3€epHa nuieHuyvl npu
XPAHEeHUU 6 MemaiiuieCKom 3EPHOXPAHUIULYE. B pesyiomame aHaausa
npu@e()eubz 2 smana mexHoio2uu XpAaHeHust 3epHa C NnpumMeHeHuem
OXAAMNCOCHUS.
Annotation
" Investigation of the process of heat exchange with the cooling
layer of wheat "
Yalpachik V., Kiurchev S., Struchaev N., Vercholantseva V.
The paper presents an effective way to store grain, namely through
the process of cooling the layer of wheat in storage in the metallic silos.
The analysis shows the two stage technology for storage of grain with
cooling.


http://nauka.tsatu.edu.ua/e-journals-tdatu/e-index.html

