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OOCNIOXEHHA EHEPFTETUYHOI
E®QEKTUBHOCTI CYLWUIHHA
3EPHOBOI CUPOBUHU 3
BUKOPUCTAHHAM
BIBPOO30OHYIOYOI'O KOMIMJIEKCY

Y cucmemi mexHomnoaiyHUx onepauiti  nicrisi3buparnbHoi
06pObKU 3epHa Haleaxknusiue Micye HaexXumb CyWwiHHI0. SKicHe
CYWIHHS He minbKu 3abesnedye 3b6epicaHHs 3ibpaHO20 ypoxaro,
3anobieae (ioco empamam, ane y Oesikux eurnadkax i nidsuwye
SIKICMb 20mMo80o20 rPodyKmy.

Came Ha yiti cmadii eumpadaembcsi 00 80% aciei eHepeil
nicrisa3buparnbHOi 06pObKU 3epHa, a KOPUCHE 8UKOPUCMaHHS eHepaii
8 camux 3epHocywapkax ckrnadae 0o 40-45%. Hanpsmom
yOOCKOHarneHHs  36PHOCYWUITbHUX — MEXHO02il  €;  3HUXEHHS
eHepeemuYyHUX eumpam Ha eudarieHHs1 8osio2u, 3abes3neqyeHHs
eKosoeidHoi  6e3reku  sucyuwysaHo2o  rpodykmy, po3pobka
8UCOKOEEKMUBHOI 3€PHOCYLLIUTBHOI MEXHIKU.

3HayHoi iHmeHcugbikauii npouecy CywiHHS 3epHa MOXHa
docslamu 3a paxyHOK 6UKOpucmaHHS eibpauiliHo20 erusy Ha
06pobsitosaHuli Mamepiarli 3 0OHOYacHOK OOPOOKOH 030HOM Yy
cknadi  CywunbHO20  azeHmy, wo  000amKo80  3HUXYE
eHepeosumpamu orepauii i 0osgonse ompumamu  KiHyesul
Mamepiar 8LUCOKOI SKOCM.

B cmammi ekcriepumeHmarsbHO OOCIOXKEeHO eHepeemuyHy
egbekmueHiCMb  CyWIHHS 3€PHOBOI CUPOBUHU 3 BUKOPUCMaHHM
BI6POO30HYIOH020 KOMITIEKCY 8 3anexHocmi 6i0 pexumMHUX
napamempie 00clioxysaHO20 rpoyecy ma ompuMaHo pauioHarbHi
napamempu po3pobrieHo2o obriadHaHHS.

Basyroyucb Ha ompumaHux OaHUX 8U3Ha4YeHo, WO Mumomi
eHepzosumpamu Ha O0OUHUUK 20moeoi nPodyKuii 3 eorozicmio
W,=14% npu noyamkositi sonozocmi W, =20 % cmaHosnsame: 3a

BUKOPUCMAaHHS KIiacu4yHoi mexHosnoaii 3 nodadyero mernnoazeHmy
memmnepamyporo 50 °C npu mpusanocmi 06pobku 240 xe. — 112,93
Bm:20d./k2 abo 18,82 Bm-200./ke Ha 1% eunapysaHoi eoroau
(406,54 K[x/ke abo 67,75 K[Ix/k2 Ha 1% eunapysaHoi gornoau); 3a
BUKOPUCMaHHSI  KOMI/IEKCHO20 —mernioghi3u4Ho20  ernnugy  npu
mpusganiocmi 0bpobku 160 xe. — 91,01 Bm:e200./ke abo 15,16
Bm- 20d./k2 Ha 1% eunapysaHoi gomnoeu (327,63 K[ x/ke abo 54,6
Klx/ke Ha 1 % sunapysaHoi 8orioau).

ExkcnepumeHmarnbHi docrnioxeHHss danu 3Mo2y ompumamu
KOMIPOMICHI mexHOor02iyHi napamempu O0Criox)y8aHo20 rpouecy
CYWIHHSI 3€PHOB0I CUPOBUHU i3 BUKOPUCMAHHSIM 8i6p0030HYH0H020
KoMriniekcy, siki cmaHoesnsime. eibporpuckopeHHss a=15-20 m/c?,

memriepamypa cywurnbHo2o ageHmy T, =50-55 °C, koHueHmpauis
o30Hy N =8-10 me/m3, yac 06pobku t,=130-160 xe. 3a weudkocmi

PyXy cywiurnbHo2o azeHmy V., = 1,5 m/c.

Knroyoei crnoea: 3epHosa cuposuHa, nicrsizbuparnbHa
06pobKa, CywWiHHS, 8i6PO030HYIOHUU KOMIIIIEKC, eHepao3ampamu,
pauioHarbHi napamempu.
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MocmaHoeka npobnemu. Ha cy4acHomy
eTani, B yMOBax PWHKOBOI €KOHOMIKM B YKpaiHi 3
YTBOPEHHAM dhepmepCbKmx i OpEeHAHNX
NiANPUEMCTB, BMHUKNW HOBi BUMOIM [0 TEXHIKNM,
sKa BUKOPUCTOBYETbCA Ans  nicnasbupanbHoi
06pobkKn, i 30Kpema, CyLiHHSA 3epHOBMX Ta
OninHMX KynbTyp. MNepeBaxHa GinbLwicTb
iCHYIO4Oro 3epHOCYLUMNBHOrO 06nagHaHHA He
BnaLIToBye ApibHUX Ta cepeaHix depmepiB yepes
CBOI BENWKY MPOAYKTMBHICTb i YHibikaLito, 3HaYHi
€HeproBuTpaTM Ta HU3bKY $KICTb OTPUMaHOI
npoaykuii. Y 3B'A3Ky 3 UMM BUHMKNA npobnema no

BUKOHaHHIO BCbOrO KOMIMIieKcy
3epHOBMPOOHMLTBA, B TOMY 4WCHi i CyLiHHS,
OCKINbkM B KpaiHi gaHomy Buagy 0OpoOku

nigaaetecs 6nuabko 20-35 % BCbOro 3epHa.
Ocobnuneo Ha niBHOMI | 3axodi YKpaiHW CYLUiHHSA
3epHa € rocTpo HeobXxigHicTio.

HanpsamomM  yOoOCKOHAmNeHHs  CyLIMMbHUX
TEXHOINOrIN €: 3HWKEHHS eHepreTUYHUX BUTpaT Ha
BuaaneHHa Bonoru, 3abeaneyeHHs eKOnoriyHol
fesnekn BUCYLIYBAHOrO MNPOAYKTY, po3pobka
BMCOKOE(EKTUBHOI 3€PHOCYLUNMBbHOI TEXHIKN.

3Ha4vHOI iHTeHcudikauii npouecy CyLiHHS
3epHa MOXHa [OCArTM 3a paxyHOK BMKOPMCTaHHS
BibpauiiHoro BNnNnBy Ha 0OpobGoBaHUn MaTepian
3 OfHo4YacHoK 0O0pobkol 030HOM Yy cknagi

CYLWUMMBbHOTO areHTy, LWo A04aTKOBO 3HUXYE
eHeprosuTpaTtu onepaudii i Ao3Bonse oTpumaTu
KiHLEBMI MaTepian BUCOKOT SKOCTI.

Tomy, BNpoBagXeHHsT HOBUX MeTodiB

CYLUiHHS 3€PHOBOI CUPOBUHY LLNAXOM pOo3pobkm Ta
[OCNioKeHHs1 BiOPOO3OHYHOHOrO  KOMMIMEKCY, B
akoMmy oOpobnioBaHui martepian nepebyBae y
MOCTIMHOMY KOSNIMBHOMY pPYCi, Yy MO€AHaHHi i3

TEXHOMOrEI0  O30HYBaHHS €  MEepPCrneKTUBHUM
HanpsMKOM PO3BUTKY 3€pPHOCYLUNIBHOIO
obnagHaHHA.

AHaniz ocmaHHix 0docnidxeHb ma
ny6nikayitia. Y pobortax [1-5] BcTaHOBNEHO
nepcrneKkTuBy 3aCTOCYBaHHS KOMMIEKCHOro

BibpauiviHoro BnnvBy Ans iHTeHcudikauii npouecy
CYLUIHHSI HACiHHA CiNbCbKOrocnoAapChbkux KyrnbTyp.
O6pobka 3epHOBOI CUPOBUHUY MOXE €(EKTUBHO
NpoBOANTUCS Y BiOpaLiMHUX yCTaHOBKaX, OCKINbKK
BOHW 3abe3nevytoTb iHTEHCUBHI Ta eHeprooLagHi
pexvMmy obpobKM 3 0QHOYACHOI LLAAHO A€t Ha
obpobntoBaHuit  mMaTepian Ta  3abe3neuvyloTb
MHYYKiCTb  BUKOHAHHA TEXHOMOrYHOro npouecy
CYLUIHHS.

AHani3 pobit [6-9] 3acsigyye, WO OgHUM i3

cnocobiB  NiaBMLWEHHST edEKTUBHOCTI  OKpeMMX
TEXHOMOrYHUX npoLiecis y
CiNbCbKOrocnoaapcbkoMy BUPOOHUUTBI, B TOMY
ymcrni i 3epHOCYLIHHA, €  BUKOPUCTaHHSA

O30HOMOBITPAHOI cymilli. Lle obymoBneHo y4dacTio
030HY B Garatbox GioxiMi4yHMX Mpouecax, Wo €
OCHOBOIO OOMiHY pe4yoBMH Ta eHeprin y
cinbcbkorocnogapcbkmux — GionoriyHux  ob'ekTax.

ma mexHorsoegissx
2022

MigcyMKkom Takoro 3acToCyBaHHS O30HOMOBITPSAHOT
CyMiWi € NiaBULWEHHS MPOAYKTUBHOCTI, 3HMKEHHS
€HEeproeMHOCTi, 3MeHLUeHHs1 HaKTepionoriYHoro
3apaXXeHHa CMPOBUHM, MiOBULLEHHSA BPOXKANMHOCTI
Ta 30epexyBaHOCTi 3€epHOBOI
CiNbCbKOrocnoaapcbKoi NpoayKLii.

MNoeaHaHHs NO3UTUBHNX SIKOCTEN
BULLEONUCAHNX TEXHOMOrin Aano 3Mory oTpymari
NPUHUMNOBO HOBMIK cnoci® Ta obnagHaHHa and
BMKOHAHHS MNpOLIeCy CyLUiHHA 3epHa 3 MeTol
NigBULLEHHS  NPOAYKTUBHOCTI  Ta  3HWXKEHHSA
eHeprosuTpaTt Moro nicnssdbupanbHoi 06pobku i3
BMKOPUCTaHHAM BiODPOO30HYOHOrO KOMMIIEKCY.

Mema OJdocnidxeHHs1. Meta poGotn -
DOCTiIKEHHA eHepreTMYHoOl edEKTUBHOCTI CYLUIHHS
3epHOBOI CMPOBUWHMN 3 BMKOPVCTaHHSM
BIOPOO30OHYOHMOro KOMMIEKCY B 3anexHOCTi Big
PEXUMHUX MapameTpiB OOCHiMKYBaHOrO npouecy 3

METO  OTPUMaHHSA  pauioHanbHUX napameTpis
po3pobneHoro obragHaHHs.

Buknad OCHOBHO20 mamepiany
docnidxeHHs1. [0 eHepreTMyHMx napameTpiB

po3pobrieHoro BiGpoo3oHytovoro komnnekcy [10]
MOXHa BIOHECTU €NEeKTPUYHY MOTYXHICTb, skKa
BUTPaYaeTbCs Ha Harpis CYLIMMLHOrO areHta 3
[OMOMOroI0 eNeKTPUYHNX enemeHTiB (TeHiB) N, ;
MOTYXHICTb, SIKka BUTPa4acTbCs €MeKTPOABUIYHOM
npueody AebanaHcHoro Bany N, .; NOTyxHiCTb,
slka BUTPaAYaeTbCs ENeKTPOABWUIYHOM MpMBOAY
BeHTunatopa N,, Ta eneKTPOHHUM NPUCTPOEM

cuHTe3y 030Hy N, .

Ha puc. 1 306paxeHO 3MiHYy CMOXMBaHOi
NOTYXHOCTIi eneKkTpUYHUMHN HarpiBansHUMu
ereMeHTaMu B 3arexHocCTi Big TemnepaTypu
CYLIMUMBHOIO areHTa Mpu fianasoHi LWBUAKOCTEN
pyxy cywmnbHoro areHta V., =1,5wm/c.

Ngg,xBr

04 /
LA

30 35 40 45 50 55 60 63

=
-

b
[

70 75
Tes,°C

Puc. 1. 3miHa cnoXxuBaHOi MOTYXHOCTI
€NEeKTPUYHUMM HarpiBallbHMMMU eneMeHTaMmu B

3anexHocTi BiA TemnepaTtypu CYLUUNbLHOro
areHTa
3 nopaHoi 3anexHoCTi BWOHO, WO 3i

3pPOCTaHHSAM TeMnepaTypu CYLUUIbHOrO areHTa
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T., cnoxueaHa MOTYXHICTb

€NeKTPUYHUMU enemMeHTamm
NPakTU4HO, NPONOPLiHO.
Takox nig 4ac aHanisy eHepreTudHmnx
XapaKTepUCTUK OOCHiMKyBaHOro Bibpoo30HYYOro
KOMNIeKkcy oyno BUSIBNEHO 30inbLIeHHs
CMOXWNBaHOI NOTYXXHOCTI erneKTpoaBUryHOM
npueBody AebanaHcHOro Bany 3anexHo Bia
3aranbHOro 06’eMy 3aBaHTaKEHHSI CyLUUIbHOI
Kamepw, Lo npu pobouin KyToBin WBMAKOCTI w=90
pag/c craHoeute: N, ,,=480 Bt npn 75 %

npu 50 %

3aBaHTaXEHHS; NMB=390 BT npu BigacyTHbomy

N, HarpisBHUMK
30iNbLUYEThCS,

saBaHTaxeHHs; N, =450 BT

TEXHOSOMNYHOMY HaBaHTaXeHHi (puc. 2).
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1 — npw 3aBaHTaxeHHi 75 % Big MOBHOrO
ob’emy kamepu; 2 — npu 3aBaHTaxeHHi 50 % Big
nosHoro ob’emy kamepu; 3 — npu BiOACYTHOCTI
TEXHONOrMYHOro 3aBaHTaXEHHS

Puc. 2. 3miHa cnoXuBaHOI NOTYXHOCTi

eneKTpoaABUryHOM npuBoay AebanaHcHoro
Bany B 3aNneXHOCTi Big KyTOBOI LWBUAKOCTI Ta
CTyneHsi TEeXHOJOriYyHoro 3aBaHTaXXeHHA
CYLWNINbHOI Kamepu

Mpwn BU3HAYEHHI €HepreTUYHnX
XapaKTepuUCTMK  BIOPOO30OHYOHYOro  KOMMMEKCY

BCTAQHOBMEHO 3MiHM CMOXWUTOI MOTYXXHOCTI Ta
LWBUAOKOCTI CYLLUMMBHOrO areHTy B 3aneXxHocTi Big
yacToTm o6epTaHHA enekTpoABuryHa npusoay
BeHTUnNsaTopa (puc. 3).
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1 — 3anexHiCTb 3MiHW CNOXMUTOI MOTY>KHOCTI
Big 4YacTtoTM obepTaHHsA; 2 — 3anexHiCTb 3MiHK
LWBMAOKOCTI PyXy CYLUIMIBHOIO areHTa Bif 4actoTu
obepTaHHs enekTpoABWryHa Mpu  BiOCYTHOCTI
TEXHOMNOrYHOro 3aBaHTaXeHHSA CYLUUNBHOI
Kamepu; 3 — 3anexHiCTb 3MiHW LBWUAKOCTI PyXy
CYLUMMBHOTO areHTa Big 4YactotTm obepTaHHsA
enekTpoasuryHa npu 3aBaHTaxeHHi 50 % Big
noBHoro o6’emy cCywunbHOi Kamepu; 4 —
3anexHiCTb 3MiHW LUBMAKOCTI PYXY CYLUWUIbHOIo
areHTa Big 4YactoTu 0GepTaHHs eneKkTpogBuryHa
npu 3aBaHTaxeHHi 75 % Big noBHoro ob’emy
CYLWUITbHOT Kamepu
Puc. 3. EHepretuyHi XxapakTepucTuKu
eneKTpoABUryHa npuBoay BEHTUNATOpa

un

i
\“

I3 ekcnepumeHTanbLHO OTPMMaHOI KpUBOI
MOXHa 3pOobWUTM BUCHOBOK, WO 3i 36iNbLUIEHHSAM
4YacToTM 0BepTaHHa enekTpodBuryHa 3pocTae
CMOXuBaHa HUM MOTYXHiCTb. KpiMm TOro, Ha
MaKCMManbHNX obeprax €neKkTpoaBuUryHa
n,;=3000 06/XB chOXWBaHa HUM MOTYXHICTb
N,,; =115 BT npu WBUAKOCTI CYLUMILHOrO areHTy
V=49 wMlc (3a
3aBaHTaXeHHs cywunbHoi kamepu); V., =3 Mm/c (
npu 3aBaHTaxeHHi 50 % Big noBHOro ob’emy
cywwuneHoi  kamepu); V., =25 wm/lc ( npu
3aBaHTaxeHHi 75 % Big noBHoro o6’emy
CYLLUNBHOI Kamepw).

Ha puc. 4 306paxeHO 3MiHy CMOXWTOI
MOTY)XHOCTi  €MEeKTPOHHUM  MPUCTPOEM  CUHTE3Y

030Hy N, B 3anexHocTi Big 3reHepoBaHOi HUM

BiJCYTHOCTi  TEXHOJIOrM4YHOro

KOHUeHTpauii 03oHy N .
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Puc. 4. 3MmiHa CROXWUTOI NOTYXHOCTI

€JIeKTPOHHMM TMPUCTPOEM CUHTE3Yy O30HY B

3anexHocTi Big 3reHepoBaHoOi HUM
KOHLeHTpaLii 030HYy

AK BMAOHO i3 eKcnepuMeHTanbHO oTpUMaHol
KpWBOI, i3 30iNblUEHHAM KOHLEeHTpaLii 030HY N03

CMoXuBaHa MOTYXHICTb N, co 3pocTae,
NpakTUYHO, NPSIMO NPOMNOPLIAHO.
Ha ocHOBi BM3HaYeHWX eHepreTUYHMX

XapaKTEePUCTMK pPO3poGMeHOro BiGPOO30HYHYOrO
KOMMSIEKCY OTPMMaHO 3aneXHiCTb  3aranbHuX

eHeprosuTparT Bif TpuBanocTi o6pobku t, (puc. 5).

N eBrron
4

ma mexHorsoegissx
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BNAMBY Npu TpmBanocTi o6pobkn 160 xB. — 91,01
BTr-rog./xr abo 15,16 Br-rog./kr Ha 1%
BunapyBaHoi Bororn (327,63 KIbk/kr abo 54,6
KOx/kr Ha
1 % BuNapyBaHoi BOsOMM).

Micna o6pobkn ekcnepMMeHTanbHUX AaHUX
y ctatuctudHomy cepegosuwi STATISTICA 10.0
[11] ©6yno oTpumaHO KOediliEHTM KOMMMEKCHMX
PiBHSHb MHOXWHHOI perpecii 2-ro nopsigky Ta

3anexHicTb eHeprosuTpaT Ha npueog
BiBpOO30OHY04Oro KoMnrekcy Bif
BiGBpONpPUCKOPEHHSA Kamepu, Temnepatypu

CYLLMNBHOTO areHTy, KOHUeHTpauii 030Hy Ta 4acy
06pobku:

N =11,828-0,005a-0,308T,, ~0,335N), ~0,01L, +0,001(a)’ +
+0,003(T,, J +0,04(N, | +0,001N, -,
(1)

Ha ocHOBi OTpMMaHux ekcnepuMeHTanbHnX
AaHux nobygoBaHo kapTu [lapeTo edpekTiB Ans
OL}iHKM BNNNBY hakTopis CMoOXuBaHi
eHeproBmTpaTn po3pobrneHoro BiGPOO30HYHOro
Komnnekcy (puc. 6).

(9t xe(L)
(2)Tes, L)

=P

[3,053585

(3)Ngs, Mr/Mi(L)
(Da, m/cX(L)
Tew, C(K)
3Luadl

t,, xe(K)

Nz, MrAE(K)
a, M/c*(K)

12,294706

P |-

1,5
-
ol
T 77818
16163564

71964
64004
6279
737

b

0 L T T T T T T T T T

0 20 40 60 80 100 120 140 160 180 200 220 240

1 — 6e3 030HY B CKNnafi CyLUUIIBHOTO areHTy;
2 — 3 030HOM B CKNafi CyLUMINBHOIO areHTy
Puc. 5. 3MiHa 3aranbHUX eHeproBuTpar

pPO3pO6MEeHO MaLUMHOK B 3arexHocTi Big
TNy o6pobkun
AHaniz puc. 5 3acsiguus, WO MAUTOMI

€HeproBuMTpaT Ha OOMHULIO FOTOBOI MpoayKuil 3
Bonorictio W,=14% npu no4yaTkoBil BOMOroCTi
W, =20%  craHoBNnATb: 3@  BUKOPUCTaHHS

KNacu4HOi TEexHOmMOorii 3 nogayeld TennoareHTy
Temnepatypoto 50 °C npu TpmBanocti o6pobku
240 xB. — 112,93 BT roa./kr abo 18,82 Bt roa./kr
Ha 1% BunapyBaHoi Bonorn (406,54 Kx/kr abo
67,75 KOx/xr Ha 1% BunapyBaHoi Bosnoru); 3a
BUKOPUCTaHHSI  KOMMIMEKCHOrO  TennodisanyHoro

2Lnadl -442587
1Lra2L -.221294
1Lra3L -,132776
2Lna3L -.066388
1Lradl 02212594

p=05

Ouinka edekTy (aGcomroTHe 3HaYCHHA)

Puc. 6. Kaprta [MMapeto edekTiB gns
OuiHKM BnNuMBY dakTopiB Ha CMoOXWBaHi
eHeproBuTpaTu po3pobneHoro

BiGPOO30HYIOUYOro KOMNneKkcy

3rigHO OTpMMaHMX KapT, Ha CMOXMBaHi
€HeproeuTpaTM pPo3pobreHoro BiOPOO30OHYHYOro

KOMMMeKcy HanbinbLie BnnnealTb Yac obpobkm i,

Ta TeMnepartypa CyLUIbHOIo areHTy TCA'

3a pesynbTatamm npoBeAeHNX
eKCnepuMeHTiB  JocnipkeHb Ta  BunpobyBaHb
po3pobrieHOro BiOPOO30HYHOHYOro KOMMMEKCY Aris
CYWiHHA  3€epHOBOI  CUPOBMHM  HA  OCHOBI
nobygoBaHVX MOBEPXOHb BiAryKy AOCHIAKYBaHWUX
npouecis  (puc. 7) BU3HAYeHO  pauioHarnbHi
TEXHOMOriYHi napameTpu noro pobotw (Tabn. 1),
KOMMPOMICHE 3HA4YEHHS SKUX OTPMMaHO METOLOM
Kpamepa B MmaTematnyHoMy cepeposuLi «Mathcad
15» [12].
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Puc. 7. Bnnue napameTpiB npouecy Ha eHeproButpaTtn N BiOPpOO30HYHOH4Oro KOMMNIEKCY

Tabnuus 1
KomnpowmicHi TexHonoriyHi napamMeTpu AocnifjKyBaHOro npowecy CyLwiHHA 3epHOBOI CUPOBUHU

TexHonoriyHunii napameTp

PauioHanbHe 3Ha4YeHHsA
BibponpuckopeHHsi, m/c? 15-20
Temnepartypa CyLnnbHOro areHty, °C 50-55
KoHuUeHTpauisi 030Hy, Mr/m3 8-10
Yac obpobku, xB. 130-160
121
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Takox BM3HAYeHO, WO 3a UuX napameTpiB
AKICHI XapaKTepUCTUKN NPOLIECy CYLLIHHA HabyBaloTb
CBOIX paujioHanbHUX 3Ha4YeHb: KiHUeBa BOMOrCTb
3epHoBoi cuposuHn W =13-14%, eHeprosutpaTtut

Ha npuBoa BiGPoo3oHyto4oro komnnekcy N =3-3,2
KBT.

BucHoeku:

1. Tlutomi eHeproBuTpatM Ha OAMHWULIIO
rotoBoi npogykuii 3 Bonoricto W,=14% npu
novatkosinn Bonorocti W, =20% craHoBnaThL: 3a

BUKOPWUCTAHHSA KIMAcWMYHOI TEXHOMOrii 3 nogaveto
TennoareHTy Temnepatypoto 50 °C npu TpuBanocTi
06pobkn 240 xB. — 112,93 Brt-rog./kr abo 18,82
Bt rog./kr Ha 1% BunapysaHoi Bonorn (406,54
Kx/kr abo 67,75 Kx/kr Ha 1% BunapyBaHoi
Bosiorn); 3a BMKOPWCTaHHS KOMMEKCHOro
TennodianyHoro BNAMBY npu TpuBanocTi o6pobku

160 XB. - 91,01 Bt roa./kr abo
15,16 Brt-rog./kr Ha 1% BunapyBaHOi BOMOMK
(327,63 KDx/kr abo 54,6 KOxikr Ha 1 %

BMMapyBaHoi BOSOru).

2. Y xopi ekcnepumeHTanbHUX AOCHifpKeHb
oyno OTPUMaHO KOMMPOMICHI TEXHOJOrIYHI
napaMeTpy OOCnigKyBaHOrO  MpOLECY  CYLUIHHSA
3epHOBOI CUPOBWHMK i3 BUKOPUCTaHHAM
BIOPOO30OHYIOHOrO  KOMMIEKCy, $SKi  CTAHOBMATL:
BibponpuckopeHHs a=15-20 wm/c?, TemnepaTypa
cywwunbHoro areHty 7T.,=50-55 °C, KoHUeHTpaLis

o3oHy Ny =8-10 mr/m3, yac o6pobku t,=130-160

XB. 32 LUBWOKOCTI PyXY CyLUMMNBHOTO areHty V., =1,5
m/c.
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RESEARCH OF ENERGY EFFICIENCY OF GRAIN
RAW MATERIALS DRYING USING VIBRO-
OZONE COMPLEX

In the system of technological operations of
postharvest processing of grain the most important
place belongs to drying. Quality drying not only
ensures the storage of the harvested crop, prevents
its loss, but in some cases also improves the quality
of the finished product.

It is at this stage that up to 80% of the total
energy of post-harvest grain processing is
consumed, and the useful use of energy in the grain
dryers themselves is up to 40-45%. The direction of
improvement of grain drying technologies are:

ma mexHorsoegissx
2022

reduction of energy costs for moisture removal,
ensuring environmental safety of the dried product,
development of highly efficient grain drying
equipment.

Significant intensification of the grain drying
process can be achieved by using vibration on the
processed material with simultaneous ozone
treatment as part of the drying agent, which further
reduces the energy consumption of the operation
and allows to obtain a high quality final material.

In the article the energy efficiency of drying of
grain raw materials with the use of vibro-ozone
complex depending on the mode parameters of the
studied process is experimentally investigated and
rational parameters of the developed equipment are
received.

Based on the obtained data, it was
determined that the specific energy consumption per
unit of finished product with moisture content
W=14% at initial moisture content is: when using the
classical technology with the supply of a heat agent
at a temperature of 50 °C with a processing time of
240 minutes — 112,93 Wh/kg or 18,82 Wh/kg per 1%
of evaporated moisture (406,54 KJ/kg or 67,75 KJ/kg
per 1% of evaporated moisture); when using a
complex thermophysical effect with a processing
time of 160 minutes — 91,01 Wh/kg or 15,16 Wh/kg
per 1% moisture evaporated (327,63 kJ/kg or 54,6
kJ/kg per 1% moisture evaporated).

Experimental studies made it possible to
obtain compromise technological parameters of the
investigated process of drying grain raw materials
using a vibro-ozone complex, the following
components: vibration acceleration a=15-20 m/s?,
drying agent temperature Tpa=50-55 °C, o0zone
concentration N, = 8-10 mg/m?3, processing time

tp=130-160 minutes with the speed of the drying
agent V., =1,5m/s.

Keywords: grain raw materials, post-harvest
processing, drying, vibro-ozone complex, energy
consumption, optimal characteristics.
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