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AHortauis

Merta craTTi: BUCBIT/IEHHS pe3y/IbTaTIB MPoUIMasibHUX BUMPOBYBaHb Ta OLIHKW SIKOCTI poboTu [O-
C/1iAHOroO 3pa3ka 3ePHOCYLLIAPKHN LLIAXTHOI, 67104HO-MoAYyibHOI 3LLIP-5, BupobHuytBa TOB «fOP AMPO»
(M. XapkiB).

Meroan gocaigXeHHs1: HaTypPHI BUMPOOYyBaHHS.

Pe3ynbratvt 4OCIAXEHHS. 3epHO 3 HOPII CAMOM/IMBOM HaAXOANTL Y MPOUAMAaIbHUNA BYHKeP. 3arnoBHe-
HHSI OYHKePpa KOHTPOJIIOETLCS AATYUKOM 3aBaHTaXEHHS. []asli 3epHO PO3MOAI/ISIETLCS 10 KOPOOAX LLAXTH.
3€pPHO CYLUNTBCS FaPSYUM rOBITPSIM, SKE NOAAaETbCS BEHTU/ISITOPOM 3 TE/I0OreHepaTopa, @ OXO/104XKYETb-
CS BEHTUJ/IITOPOM OXOJIOLAMEHHS. TeMrepaTtypa 3epHa KOHTPOJIOETLCS ABOMA AATYMKaMu. Buryck oxo-
JIOAXKEHOIro 3epHa PEryJsIrtoETLCS AAaTYNKOM MOJIOKEHHS] 3aTBOPRY. [1epeBipKOIO CIOMMBYMX XAPAKTEPMUC-
TUK 3€PHOCYLLIAPKN BCTAHOBJIEHO 3a6e3reYyeHHs TEXHIYHOI MpoayKTUBHOCTI Ha 3a@MOBJIEHIV MPOeKToM TY
KYAIBTYPI = NLUeHuLl o 122 rn.7/506a 38 3HUXKEHHS BOJIorocTi 3 19 % fo 14 %. Butpara TBepaoro naivsa
(apoBa) Bif 73 Kkr/roa. 4o 75 Kr/roa. 3a 3asiB/1eHOi BUTpatu 75 kr/roq. Bumory 6e3rnexu rnig 4ac o6¢/1yro-
BYBaHHSI 3€PHOCYLLAPKW BUKOHaHI. Matepiasiv, 3 KX BUKOHaHa KOHCTPRYKLIS 3€PHOCYLLAPKM, 3arasiomM,
BIMoBiAaroTb BUMOramM 6e3reku, eproHOMIYHOCTI Ta riri€EHIYHOCTI. € 3ayBa>KeHHS 4O CUCTEM KPIrJIeHHS
nasIMBHMX arperartiB. AHas1i3 pPe3y/1bTaTiB BUMPOOYBaHb 3€PHOCYLLIAPKN, BUKIS4EHUN Y MPOTOKOJIi BUMPO-
6yBaHb XapkiBCbkoi il YkpHLAIMBT im. J1. [Noropinoro Ne 05-08-2018 Big 06.08.2018 p.[5], noka3ye Lo
i KOHCTPYKLIS BiAMNOBIAAE Yy CIM BUMOramM rpoexkty TY Y 28.9-41764985-00171.2018, KOHCTPYKTOPCLKOI Ta
HOPMAaTUBHOI OKYMEHTAaLli Ha Takuv Bua 06/1a4HAHHS. 3epPHOCYLLIaPKAE 3@ CBOEKD KOHCTPYKLIED HAAIMHA,
3py4YHa B O6C/IYrOBYBaHHI, JIEFKO MOHTYETLCS. [1oMMaibHUMM BUMPOOYBAHHSIMU 3€PHOCYLLAPKU BCTa-
HOBJIEHO, O Ljev Buag obs1aaHaHHS BiAroBiaE BUMOraM HOPMAaTUBHOI JOKYMEHTaUll LLjOg0 KOHCTRYKLII,
TEXHOJIOMYHMX SKOCTEN, 6E€3MeyYHOCTI, €ProHOMIYHOCTI Ta €KOJIOMYHOCTI, M€ IHAMBIAYA/IbHUM PEKYNepa-
LIVIHWI Ter/IoreHepaTop, 3€pPHO CYLLUMTLCS rapsiyvM MOBITPSM, 38 CBOIMU XapPaKTePUCTUKAMU 3ePHOCY -
LLIGPKa He MOCTYNaETbCS aHa1I0r4YHoMy 061a4HAHHIO IHLLIMX BUPOOHMKIB.

BUCHOBKM: OLJIHIOIOYM 3arasibHUKM TEXHIYHMI PIBEHb 3€PHOCYLLAPKM, C/i0 BiA3HAYUTH, LLJO BOHa 6e3-
rneyHa | HaaiviHa, rnpocTa B 06C/1yroByBaHHI, SKICHO BUKOHYE TEXHOJIOMYHMM MPOLEC CYLLUIHHS 3€pHa, Mae
IHONBIAYAIbHUN PEeKYNepaLiVIHMI TErnioreHepaTop, 3epPHO CYLLMTLCS rapsadymvmM rnoBIiTPSM.

Knro4yoBi cnoBa: 3epHocyLuapka 3LLP-5, npuvimasibHI BUNpob6YyBaHHS, TEXHIYHI MOKA3HUKM, [OLIIb-
HICTb YPOBaAXEHHS, OLIIHKA, CITOXUBYI XapaKTEPUCTUKM.

Bceryn. AKTyalbHICTh TIMTaHHS TIPO MpPHU-
MMaJIbHI BUIIPOOYBAHHS CTA€ TOCTPILIOID 3
KOXHHUM pokoM. Y TexHiuyHOMY perjiaMeH-
Ti 6e3meku MaluH [1] meTajbHO Mpornuca-
Hi YMOBHU 3a0e3MneueHHs1 0e3IeKu B Ipolieci
MPOEKTYBAHHS 1 BUPOOHMIITBA OOJagHAHHSI,
SKi BKa3ylOTh Ha HEOOXiJIHICTb BU3HAYEHHS i
BCTAHOBJICHHSI TONYCTUMUX pU3MKiB. PiBeHb
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3aXMCTy TapaHTYETHCS: Cepi€l0 BUMPOOYyBaHb
1 pOo3paxyHKiB, 3aCHOBAaHMX Ha MEPEBIPEHUX
METOAUYHMX PEKOMEHIALisIX, 00’€EMOM BHU-
KOHAHMX JOCJiTHO-KOHCTPYKTOPCHKHX i Ha-
YKOBO-JOCJIiTHMUX POOIT, MepioguIHUM IPO-
BEJIEHHSIM BIAMOBIAHUX TECTyBaHb B MPOLIECI
BUPOOHMIITBA MAIlIMH Ta YCTATKyBaHHSI.

JItst cylniHHS 3€pHOBUX KYJIBTYP BUKO-
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PUCTOBYETHCS PI3HOMAaHITHA TEXHIKA BITYM3-
HSHUX Ta iIHO3eMHUX BUPOOHUKIB [2, 3, 4]. ¥V
oMY psiay 3epHocyliapka tumy 3P moxke
3aHSATU CBOE MiCIIe 32 mapamMeTpaMu Aellie-
BU3HU, JIETKOCTi OOCIYrOoBYBaHHSI, MOXJIM-
BOCTi 3MIHIOBAaTU MPOAYKTUBHICTh, BCTAHOB-
JIIOIOYU PI3HY KUIBKICTb CYIIMJIBHUX OJIOKIB.

OcHoBHa wactuHa. KoHcTpyklig 3ep-
Hocywapku 3IIIP-5. 3epHocymapka 3IIIP
(puc. 1, 2) npu3HayeHa 1Sl CyLIiHHS 3€pHO-
BUX KYJbTYp, TaKUX SK IMIIEHULS, KYKypy-
132, COHSIIHUK 31 3HATTSIM BoJioru Bin 28 %
10 8 % B 3aJ1eXKHOCTI BiJl TUMY KYJIbTYpPMU.

PUCYHOK 1 - 3aranbHum BUrNSd 3€pHOCYLLAPKM
3LP-5 BcTaHOBNEHOT B NiHItO 3€PHOCYLLIHHSA

PUCYHOK 2 - 3arasibHuIM BUMIA0 3€PHOCYLLIAPKN 3
OOKy TennoreHepaTopa
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OCHOBHMMM CHOXMBaYaMM 3€pHOCYIIA-
POK € MiINPUEMCTBA 3€pHOINEPEPOOHOI MPO-
MUCJIOBOCTI, XJI0ONpUMaJIbHI MIAIPUEM-
cTBa, (hepMepPChKi rocrogapcTna.

CranioHapHa 3epHOCYLIapKa IIIaxXTHa,
MPsSIMOTOYHA, PELUPKYJsliiiHa, Oe3rnepepB-
Hoi J1ii, OJOYHO-MOAYJbHOI KOHCTPYKIIii
CKJIAJIAETHCS 3 TPhOX OCHOBHUX KOMILJIEKTHUX
IpyI: Cylllapka, TeruioreHeparop, Hopis. Ta-
KOX Y KOMIUIEKT BXOAUTD ITyJIbT YIIPaBIiHHSI.

3arajilbHUd  BUIJISIL ~ KOHCTPYKTUMBHUX
CKJIaAOBMX YacTUH 3epHocyiapku 31IP Ha-
BeJAeHU Ha puc. 3, 4, 5.

PUcyHOK 3 - [MpuManbHUM ByHKep 3ePHOCYLLIGPKMN

PUcyHOK 3 - [MpuManbHUM ByHKep 3epHOCYLLIAPKMN

PUCYHOK 5 - BUnyckHUIM OyHKep
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PUCYHOK 6 - 3aranbHui BUrNag 3€PHOCYLLAPKU

B 3i6paHOMYy CTaHI Ha paMi

CxemaTUUHEe 300pakeHHSI 36pHOCY-
mrapku tuity 31 P HaBegeHo Ha puc. 6.

Omnuc TexHoJoriynoro npomecy. I1po- Ne 3HauYeHHS NoKas-
LEC CYLUIHHS MPOXOAMTH TaK (PHUC. 7). | nyukry SmlcT nyHKTY HUKa 3a AAHUMK:
3€pHO 3 HOpPil CaMOIUIMBOM HAJIXOHWUTh | npoek- MNpoek- | Bunpo-
y IpUiAMaJIbHUI OyHKep. 3amoBHEHHS | TY TY Ty TY | 6yBaHb
OyHKepa KOHTPOJIOETHCS JaTYUKOM 3a- |12 3aCUMHUI 06eM, T 10 10
BaHTaxkeHHs. Mami 3epHO po3moaiisi- MpoayKTMBHICTb 33
€TbCsl MO Kopobax maxtu. CylumuTbcs NOBHUX UMKIIB CYLLIKM, _
3epHO TapslYMM MOBITPSIM, SKe Moja- nn.t/noGa: 1o | BAI120
€TbCS BEHTWJIATOPOM 3 TEIUIOreHEpa- - NWeHULS, 3i 3HKEHHAM Ao 122
TOpa, a OXOJIOMKYETHCSI BEHTUJISITOPOM Bonorm 319 % o 14 %
oxoJlojkeHHs. TemmepaTypa 3epHa BuTpaTta TBEPAOro nanm- Bin 73
KOHTPOJIOETECA OBOMA JTaTYMKaMU. Ba (ApPOBa), KI/rop. & £O 75
Bumyck oxonomKeHOro 3epHa peryito- CymapHa BCTaHOB/NEHa 82 82
€THbCI TaTYUKOM ITOJIOKEHHSI 3aTBOPY. 12 E/IeKTPpU4Ha NOTYXHICTb ' '

Pe3yabTaT BUnpodyBanb. BurnpooOy- | - MOTY>KHICTb TennoreHe- Big 480

. 500
BaHHA TPOBOAMJIMCA IJIs1 BU3HAYECHHS paTopa, kKBTroa, Ao 540
JIOLIIJIBHOCTI BITPOBAIKEHHS 3€pHOCYILIA- FaGapuTHI Po3Mipu, 3
POK IIAXTHUX, OJIOYHO-MOMYJIbHUX THUITY YPaxyBaHHAM BUNbOTY
3P y BUpOOHUIITBO. Hopll, MM: 2300 | 7300
' Hiﬂ yac BUIIPOOYBaHb KOHCTPYK- ~ BU:";g;aH 5 5000 | 2000
Lig 1 BUKOHAHHS OOJIalHAHHS OILIIHIO- - NOBXMHa 2500 2500
Banuch 3a Bumoramu HCTY EN ISO
12100:2016 «Be3neyHicTh MalWH. 3a- Maca, kr 5750 | 5750
TeXHIKO-TeXHONOriYHi acNeKTU PO3BUTKY Ta BUNPOGYBaHHSA HOBOI TEXHIKKN Bunyck
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PUCYHOK 7 - CxeMa TeXHOMNOrMYHOro npoLecy
CYLLIHHA

Ta6nuusa 1 - TexHiYHi NTOKa3HUKU 3epPHOCYLUAaPKU
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Ta6nuus 2 - MokKasHUKK po6OTU 3epPHOCYLUAPKKU

Bonoricts. % TeMnepaTypa areHTa 1 TeMnepaTtypa BucyLue-
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rajbHi MOPUHLMIIM MOPOEKTYBAHHS OILIHIO-
BaHHSI pU3MKIB Ta 3MeHIIeHHsT pu3ukKiB (EN
ISO 12100:2010, IDT; ISO 12100:2010,
IDT)» [6], ACTY EN 60204-1:2015 «be3s-
MeyHicTh MaluH. EjnexTpoobiaagHaHHS Ma-
mwuH. Yactuna 1. 3aranbHi Bumoru (EN
60204-1:2006; A1:2009; AC:2010, IDT)» [7]
ta iHWi HJI, $IKi CTOCYIOThCS KOHCTPYKIIil
LIbOTO OOJIaJHAHHS.

Pesynbrat BuIlpoOyBaHb HaBEACHI B
Tabm. 1, 2.

AHajiz gaHux T1a6a. 1 i Tabna. 2 moka-
3ye [5], mo 3epHocymapka tuny 3IIP, Bu-
poonunrea TOB «}OP AI'PO» BignoBigae
CBOEMY (YHKIIIOHAJIbHOMY MPU3HAYEHHIO,
HOPMATUBHUM JIOKYMEHTaM Ha Leil BuUI 00-
JIaIHAHHSI.

3epHocymapka 3IIP 3a cBoiMu Tex-
HIYHMMHU TIOKa3HUMKAMM HE MOCTYIIAEThCS
aHajloraM, Ma€ KOHKYPEHTHY IiHYy, JIETKO
MOHTYETbCSI, OTPUMYE KOMILIEKCHE OOCIIy-
TOBYBaHHSI.

BucHoBku. OILiHIOIOYM 3arajlbHUM Tex-
HIYHMI piBE€Hb 3€PHOCYILIAPKMW CJIiJI BU3HA-
YUTH, 110 BOHA Oe3meyHa i HaaiiiHa, mpocTa
B OOCJIyrOBYBaHHi, SIKICHO BHMKOHYE TE€XHO-
JIOTIYHUI MpoLEeC CYLIIHHS 3€pHA, Ma€ iH-
IUBIOYAJIbHUM peKyIepaliiHui TEerIoreHe-
paTop, 3€pHO CYLIUTHLCS TapsSYUM ITOBITPSIM.

JlitepaTypa

3aTBepIKeHHsI TeXHIYHOTo perjiaMeHTy Oe3-
MEKU MallliH».

2. MamuHu, arperaT¥ Ta KOMILUIEKCU
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Summary

The purpose of the article. The purpose of the article is to highlight the results of acceptance tests
and assess the quality of work of a prototype model of a grain drier, block-modular 3LLIP-5, produced
by «YUR AGROw», Ltd (Kharkiv).

Research methods: field tests

Research results. Grain from the elevator by gravity enters the receiving bunker. The filling of the
bunker is controlled by a load sensor. Next, the grain is distributed in the boxes of the mine. Drying of
grain is carried out with hot air supplied by a fan from a heat generator. Grain cooling is carried out
by a cooling fan. Monitoring the temperature of the grain is carried out using two sensors. The release
of chilled grain is controlled by a shutter position sensor. The inspection of consumer characteristics
of the grain dryer established technical support for a custom TC project - up to 122 pl.t/day while
reducing humidity from 19% to 14%. Consumption of solid fuel (wood) from 73 kg/h to 75 kg/h at a
flow rate of 75 kg/h declared in the TC project. Safety requirements for maintenance of the grain dryer
are met. The materials from which the design of the dryer is made, in general, meet the requirements
of safety, ergonomics and hygiene. There are comments on the mounting systems of fuel units.
Analysis of the test results of the grain dryer described in the test report of the L. Pogorilyy Ukrainian
Scientific Research Institute of Forecasting and Testing of Machinery and Technologies for Agricultural
Production, Kharkiv Branch No. 05-08-2018 dated 06.08.2018 [5], shows that its design meets all
the requirements of the project TC U 28.9-41764985-001.2018, design and regulatory documentation
for this type of equipment. Grain dryer by its design reliable, easy to maintain, easy to assemble.
According to the results of acceptance tests of the grain dryer, it was established that this type of
equipment meets the requirements of regulatory documents on design, technological qualities, safety,
ergonomics and environmental friendliness, has an individual recovery heat generator, grain drying is
carried out with hot air. According to its characteristics, the dryer is not inferior to similar equipment
from other manufacturers.

Conclusion. evaluating the overall technical level of the dryer, it should be noted that it is safe and
reliable, easy to maintain, qualitatively performs the technological process of drying the grain, has an
individual recovery heat generator, the grain drying is carried out with hot air.

Keywords: grain drier 3LLIP-5, acceptance tests, technical indicators, feasibility of implementation,
evaluation, consumer characteristics.

Edition Technical and technological aspects of development and testing of new machinery 191
24 (38) and technologies for agriculture in Ukraine 9



CinbcbKorocnonapchbka TexHika Ta obnagHaHHa: MPOrHO3YBaHHA, KOHCTPYIOBaHHSA, BUNPOOYBaHHSA

YK 631.361

PE3YJIbTATbl TOCYAAPCTBEHHbIX MPUEMOYHbBIX
UCMNbITAHUU SEPHOCYLUUJIKU LLUAXTHOM,
BJIOYHO-MOAYJIbHOM 3LUP-5

I'. TeruBnuk, https://0000-0002-2512-411X, e-mail: hfukrndipvt@gmail.com
C. Teepaoxieo, https://0000-0001-6462-1402,

T. Bbana6aii, https://0000-0002-0452-1407, e-mail: hfukrndipvt@gmail.com
M. Msacymka, https://0000-0003-2178-1144, e-mail: hfukrndipvt@gmail.com
XapbkoBckuil punuan T'HY «YkpHUUMIIUT nmMm. JI. IToropenoro»

AHHOTauNs

Llenb cTaTtby: ocBeLljeHue pe3ysIbTaTOB MMPUeMOYHbBIX UCTIbLITAHWUU M OLeHKM Ka4YeCTBa PaboThl OfbIT-
HOro obpa3sua 3epPHOCYLLUNIIKM LLAaXTHOM, 67104HO-MoAyibHov 3LLIP-5, npounssogctea OOO «HOP AMPO»
(r. XapbkoB).

Meropabl uccnenoBaHUSI. HaTYPHbIE UCTIbITAHMS.

Pe3ynbTaTtbl ucciegqoBaHUN. 3epHO C HOPUM CaAMOTEKOM MOCTYNaeT B MPUEeMOYHbIN ByHKep. 3a-
MOJIHEHME BYHKEePa KOHTPOJIMPYETCS AaTYMKOM 3arpy3ku. [asiee 3epHO pacripenesissercss rno Kopobam
waxtbl. CyLLUKa 3epHa MPOBOANTCS ropsiYMM BO3A4YXOM, MO4aBae€MbIM BEHTU/ISITOPOM C TEr/I0reHeparo-
pa. OxnaxkgeHve 3epHa OCYLLECTB/ISETCS BEeHTU/ISTOPOM OX/1axAaeHus. KOHTPO/Ib TeMrnepaTypbl 3ep-
Ha OCYLEeCTBJ/ISETCS C MOMOLLbIO ABYX AATYMKOB. BbiryCK OX/1aXOEHHOro 3epHa peryimpyeTcs AaTyu-
KOM [10JIOXKEHMSI 3aTBOPA. [1POBEPKOL MOTPEOUTEIBCKUX XaPaAKTEPUCTUK 3€PHOCYLLINIIKU YCTaHOB/IEHO
obecrieyeHme TeEXHNYECKOU MPOMN3BOANTEIbHOCTU Ha 3@Ka3aHHOM MPOEKTOM TY Ky/IbType - rieHuLe O
122 M. T/CYyTKU Moy CHUMEHUN BAIGXXHOCTH € 19% no 14%. Pacxon TBepaoro tornamsa (4poBa) oT 73 Kr/4
[0 75 Kr/4 ripuy 3as9B/1eHHOM B ripoexkTe TY pacxone 75 Kkr/4. Theb6oBaHus 6€30M1acHOCTH Moy OOCTY KM -
BaHMM 3€pPHOCYLLNIIKN BbIMNOJIHEHbI. MaTepunasibl, M3 KOTOPbLIX BbIMO/IHEHA KOHCTRYKLMS 3€PHOCYLLINIIKU,
B L{€/I0M, COOTBETCTBYIOT TPEOOBaHMAM 6€30MaCcHOCTH, 3ProHOMUYHOCTU U TMIrMeHMYHOCTHU. ECTh 3ame-
YaHMS 10 CUCTEMAaM KPEeriieHus TOM/IMBHbIX arpperatoB. AHA/IN3 Pe3y/IbTaTOB UCIbITaHWM 3€PHOCYLLNIT-
KU, N3JTOXKEHHBbIN B MPOTOKOJ1€ MCIbITaHUM XapbKOBCKOro ¢usanana YkpHWWTIINAT um. J1. [Toropesioro Ne
05-08-2018 ot 06.08.2018 r. [5], NOKa3bIBaET, YTO €€ KOHCTPYKLMS COOTBETCTBYET BCEM TPEebObOBaHUSAM
npoekta TY Y 28.9-41764985-001:.2018, KOHCTRYKTOPCKOMN U HOPMATUBHOMW JOKYMEHTALMN HA OaHHbIV
B 060pYAOBAHMNS. 3€PHOCYLLNIIKE 10 CBOEM KOHCTPRYKLUMN HAAEXHAS, yAOOHAas B OOCY XUBAHUM, J1er-
KO MOHTUpPYyeMas. 10 pe3yibTaTaM rmprueMoOYHbIX UCIbITaHMM 3€PHOCYLLIMITIKK YCTaHOB/IEHO, YTO AaHHbIN
B 060pyAOBaHMS COOTBETCTBYET TPEOOBaHUSIM HOPMATUBHOM JOKYMEHTALMMN MO KOHCTRYKLMM, TEX-
HOJIOrM4YeCKNM KayeCcTBaM, 6€30rMacHOCTH, 3PrOHOMUYHOCTU U IKOJTIOrMYHOCTH, MMEET MHANBUAYATIbHbIN
PEKYNEePAaLNOHHbIN TEMNM/IOreHepaTop, CYLLUKa 3epHa OCYLLECTB/ISIETCS ropsiymM BO34yXOM. [10 CBOMM Xa-
PaKTEPUCTMKAM 3€PHOCYLLNIKA HE YCTYNaeT aHa10rMyYHOMY 060PYAOBaHMIO PYIUX MPOU3BOAUTE/IEMN.

BbiBogbl. OLeHBas OOLLMI TEXHMYECKMU YPOBEHb 3€PHOCYLLNIIKU CeAYET OTMETUTHL, YTO OHa be-
30MacHa n HaAEexHa, rpocTa B OOC/IYXUBAHUMN, KQYECTBEHHO BbIMOJIHSIET TEXHOJ/I0MMYECKMM POLeCC
CYLLKUN 3€PHa, UMEET UHANBUAYASIbHbIV PEKYNEePALMOHHBIV TEMN/IOreHepaTop, CyLUKa 3epHa OCYLLeCTB-
JISIETCS ropPsSIYMM BO3/YXOM.

KnrouyeBbie csioBa: 3epHOCYyLUNIKa 3LLIP-5, npoueMoYHbIe UCTbITaHMS, TEXHUYECKME TOKa3aTesiu, Le-
J1€CO06pPa3HOCTb BHEAPEHMS, OLUEHKA, MOTPEOUTEIbCKUE XaPaKTEPUCTUKM,
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