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Anomauyia — NPUBEJCHO AHAJI3 KOHCTPYKUIA CHJIOCHOIO THILY.
BusHaueHo HeHO0JIKM B KOHCTPYKTHMBHHUX pilleHHsAX. Po3risiHyro
cmocoOm  30epiraHHs  3epHOBOI  MacH, BHM3HAYEHO HAHOLIbII
epekTUBHMH — 30epiraHHs y peryJibOBaHOMY ra30BOMY CepeaOoBHINI
(PI'C). 3anponoHOBaHO HOBY CXeMy CHWJIOCY i3 3MIHOK XBWISICTOIO
nepepizy ejeMeHTIiB  O0OJIOHKH. 3alpoOINOHOBAHO  TEXHOJIOTII0
3aCTOCYBAaHHS CIEHiaJbHOI0 iHEPTHOTO cepe0BHINA.

Knwuogi cnosa — 3¢pHOCX0OBHIIE, CHIIOC, 3¢PHO | HACIHHSA, iHEPTHe
cepenoBHUIle, 000JIOHKA Mepepisy.

Ilocmanoexka npooremu. BaxnuBoro mnpobiieMoro uisi YKpaiHu €
CTBOPEHHSI CyYaCHHUX 3€PHOCXOBHIN 1 BIJMPAIOBaHHS TEXHOJOTIi
30epiraHHsl ~ TPOJOBOJIBYOTO Ta  (QYpaXKHOTO  3€pHA  OCHOBHUX
CUTbCHKOTOCTIOAAPCHKUX KYJIbTYp — TMIIEHUIll, SYMEHs, KYKypyI3W Ta
THIIMX KYJIBTYP.

BupinieHHsa 1i€i npodieMu MOKIUMBE NPH 3[1HCHEHHI IPYHTOBHOTO
aHai3y ICHYIOUHMX METOJIB Ta PEKHUMIB 30€piraHHs 3epHa 1 HaCIHHS, 10 €
OCHOBOIO MpH TMPOCKTYBAHHI CXOBHWIN Pi3HUX MoaudiKalii HOBOTO
MOKOJIIHHS.

TpuBamictb 30epiraHHs 3epHa 1 HACIHHS 3aJIEXKUTh BiJ SIKOCTI
MEPBUHHOT OOPOOKH 1 TOBEJCHHS 0 KOHIUIIIMHOTO CTaHy 3€PHOBOI MACH.

JlocsiTHEHHS 11i€1 METH 3aJIeKUTh BiJl BHOPAHOTO CHOCOOY 1 CXeMu
TEXHOJIOTIYHOTO MPOIIECY.

[Ticns3bupanbHuii  0OpOOITOK 3€pPHOBOI  CyMIllll, SIK TPaBUIIO,
3MIIMCHIOETHCST HA TOKAaX, MyHKTaX, KOMIUIEKCaX MEPBUHHOI OOpOOKH, 1110
BIJIHOCHO YKOMIUICKTOBaHI 3aco0amMu MexaHi3arii sl MiATOTOBKU 3€pHA
7o 30epiraHHs 1 CXOBUIIaAMH, 110 3a0€3MeUyl0Th JIBa OCHOBHHUX CIOCOOU
PO3MIIIICHHS 3€pHA — M1JIJIOTOBE 1 CUJIOCHE.
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[TopiBHIOBaJIbHUN  aHaMI3  TPAJUIIHHOTO CHOCOO0y  MiAJIOBOTO
30epiraHHs 3e€pHa B CKIAACHKUX MPUMILIEHHSIX 1 3aKjIaJaHHs 3€PHOBUX Y
METajJeBl CHJIOCH 3 aKTUBHUM BCHTHJIIOBAHHSAM IMIITBEPDKYE, IO
30epiraHHs y CHI0cax BUMarae OlIbIly BEIMYUHY KaliTaJTbHUX BUTpPAT.

Oco0aMBO akTyaJlbHUM 30€piraHHsIM 3€PHOBUX KYJIbTYp IOCTa€ B
yMOBax Manux (EepMEepChKUX TOCHOJApCTB, 1€ OCTaHHIM 4YacoM
301IBIIYEThCS KUIBKICTh 3€pHA, IO 3aJHIIAETHCS Y CaMUX BHUPOOHUKIB.
BTpaTu 3epHOBUX B yMOBax Takoi TEXHIYHOI CJIaOKO1 0a3u qy>Ke BEIHKI.

Ananiz  ocmanuix  Oocniodxcenv i nyoaikayiu. — HaiOinpm
MpOTrpecuBHUM Ccroci0 30epiraHHs 3epHa — CHJIOCHUH, SKHM 3aiiMae
0coOJIMBE MiCIIe B eJieBaTOpHIM mpomucioBocTi. i cruitiocoM po3yMiroTh
Take 3€pPHOCXOBHUIIE, Yy SIKOI0 BHCOTa OUIbII HDK y 1,5 pa3u mepeBulrye
Horo mnomepeunuit po3mip. CusocHe 30epiranHs 3abesneuye 100 %
MeXxaHi3alliio 1 HalMEHIITUI piBeHb BUTpAT Ha 1 T BaHTaX000ITy.

CuitocHi O6alIT MOAUIAIOTHCS HA TPSIMOKYTHI Ta KPYTJIL.

CuiiocHi 3epHOCXOBHIIA KIACU(IKYIOTh 3a MaTepiajioM, 3 SKOIO
BOHU BUTOTOBJICHI, Ta 32 PO3MIILIEHHIM y POCTOPI.

Kpyrni meraneBi cuwiiocu KiIacu(ikyrTh 3a BUJOM JHA, CTIHKM Ta
MOKPUTTS. PO3PI3HAIOTH CHIIOCH 3 TNIOCKUM 1 KOHYCHUM JHOM.

VY po3pi3i CUIBCHKOr0 roCroAapcTBa BAOCKOHAJIEHHS KOHCTPYKIIII U
30BHIIIHBOTO BUTJIALY KPYTJIOTO BEPTUKAIBHOIO CHIIOCY 3aiiMa€ BaXJIMBE
MicCIIE.

30epiraHHsi y CHJIOCHUX MOJYJISIX MOXKE BIJOYBAaTHCS 3 aKTHBHUM
BEHTUJIIOBAaHHSIM Ta Y Ta30BOMY CEPEIOBHIIIL.

VY BUMNaAKy KOHYCHOTO JHA CHUCTEMa aKTUBHOI BEHTHJIALII 3€pHa
CKJIQJIAETHCS 3 BEPTUKAILHOTO TTOBITPOPO3MOA1IBHUKA, TTOBITPOBIIBO/IIB.

3acTocyBaHHA TOBITPS PI3HOMAHITHOI TEeMIMEpaTypu JI03BOJISIE
peani3oByBaTH O€3MOCEPEIHbO B 3aBAHTAKEHOMY CHIIOCI JOCYILIyBaHHS,
J03p1BaHHS, OXOJOKEHHS 1 KOHCEPBAIll0 3€pHa P13HOI BOJIOTOCTI.

Dopmonosanns  yineu  cmammi.  llpencraBiaeHuit  aHani3
KOHCTPYKI[i CXOBHII CHJIOCHOTO THITy JO3BOJISIE 3allpOIOHYBATH
TEXHIYHE PIIICHHS MOAYJbHOTO CXOBHIIA, 110 MOXKE OyTH BIPOBAIKEHUM
y TOCTIOIAPCTBAX 3 PI3HUM 00CSATOM BUPOOHUIITBA 3€PHOBOI MPOTYKIIIi.

lazamisi 3epHOBUX mMapTii, mo 30epiraloThCs, HaIpaBlieHAa Ha
e(eKTUBHY JIKBiJalilo ycix (GopM 3apakeHOCTI 3epHa MPU TTOBHOMY
30epeKeHHI BUXITHUX SKOCTEH.

Ocnoena uacmuna. B yMoBax ekciulyartaulii 3epHOCXOBHILE
mMagacTbess il MOCTIMHUX, THMYACOBUX HaBaHTaXXEHb, a TaKOX 1X
KoMOiHaIlii, skl BU3HAYaIOThCs y BiAMOBiAHOCTI 3 BuMmoramu JIBH B.1.2-
2:2006 «HaBaHTa)keHHS Ta BIUIMBU» (CIOIM YXOIATH BITPOB1 BIUIMBH,
CHIFOBI HAaBaHTa)KCHHs, Bara KOHCTPYKIii). HaBanTaxkeHHs Bim il 3epHa
Bu3HauvaoThes 3a JIBH B.2.2-8-98 «IlinnpuemcTBa, OyaiBii 1 CIOPYAH MO
30epiraHHio Ta nepepoolli 3epHa.
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[lpomoHyeThCsl  3acTOCYBaHHS ~ CHJIOCY, IO Ma€  HACTYIHY
KOHCTPYKIIIO:
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1 — TpancnopTHHil MicT; 2 — nax; 3 — mpoBiTpioBaui; 4 — KOPIYC;
5 — pebpa XKopcTKOCTi; 6 — KOHIYHE JHO;, 7 — CHCTeMa BCHTHIIALL;
8 — BeHTWIATOp; 9 — MalJaHUYMK Tepea 1HCHEKIINHUMH JIBEpUMa;
10 — incmekmifiHi aBepi; 11 — BepTHKanbHI cxoau; 12 — malgaHuuK O11s
OTJIAJIOBOTO BikHA; 13 — orysmoBHil JIOK y Jaxy cujocy; 14 — cxoau Ha
Jlaxy CUJIOCY.

Puc. 1. KoHCTpyKTHBHI €IEMEHTH CUJIOCY.

OmauM 3 B@XIMBINIMX — BHMNAQAKIB IS BIJCIKIB  0OBOIY
repMETHU30BAaHOTO KOPIYCY CUJIOCY € BUIAJOK HAaBAHTAXXEHHS 30BHIIIHIM
HAJMIPHUM THCKOM 32 PaXyHOK PO3PSKEHHS Y BHYTPIIIHHOMY 00 €Mi, B
TOMY YMCII, JJIl BEPXHBOTO Ta HUKHBOTO JHHIL, BEPXHbBOI, IPOMIKHOI Ta
HUKHBOT LMJIIHIPUYHUX OOWMYAHOK (MpU BIACYTHOCTI 3€pHAa B €MHOCTI).
[Ipn npoMy yci UMIIHAPUYHI BIJCIKM HABAaHTaXYIOTHCS TAKOXK OCHOBOIO
CTHUCKAIOUOI0 CHJIOI0 3a PaXyHOK BJIACHOI Baru €JIEMEHTIB, BY3JiB, IO
JeXaTb BHIE, BITPOBUX BIUIMBIB, 30BHIIIHBOTO HAAMIPHOTO THUCKY
NOBITPS, CHITY. 30BHIIIHIA HagMIPHUN THUCK Ha BEPXHE THUIIE CHIIOCY
JIOTIOBHIOETHCSI CHITOBHM HAaBaHTaKEHHSM, BITPOBUM BIUITMBOM, Ha HUKHE
JTHUILIE - BITPOBE HABAHTA>KEHHSI.

3acTocyBaHHS PO3pOOJIEHOI CXeMH CHIIOCY 3a0e3leuye 3MEHILIEHHS
TPYAOMICTKOCTI BUTOTOBJICHHS Ta MOHTaxXy Ha 25-30%.

Jis  BOpOBaUKEHHA y BUPOOHMYMX YMOBax IPOIMOHYETHCS
KOMITJIEKCHE OOJIaIHAHHS JUIsl IEPBUHHOT 0OpOOKHM Ta 30epiraHHs 3epHOBOI
MacH, 1[0 Ma€ CYKYIHICTh TaKuX 301pHUX OJUHUIIb:

1) aBTOMOOIEPO3BAHTAXKYBAIbHUK;

2) npuioMHUM OyHKep;
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3) Hopis;

4) nepeKuIHUN KIiamaH,

5) BepxHill CKpeOKOBUI TpaHCTIOPTEP (3aBaHTAKYBAIBHUN);

6) peiKoBi 3aCyBH Ta 3€pPHOIPOBO/IH;

7) KOMIUIEKT CHJIOCIB (4 1mIT.);

8) HmxHI CKpeOKOBI TpaHCTIOPTEPH (PO3BaHTAKYBAIIBHI);

9) momepeuHuit CKPeOKOBUI TPAHCIIOPTED;

10) xomrpecop;

11) ycTaHOBKa pO3IOIIJICHHS ITOBITPS;

12) mynbT yrnpaBiHHS.

st cTBOpeHHsI €(EeKTUBHOI CHUCTEMU 30EpEeKEeHHsS 3epHa pPI3HOI
BOJIOTOCTI B Ta30BOMY CEPEJOBHINI, LIO0 PEryJIOEThCA, MPOMOHYETHCS
BUKOPUCTOBYBAaTH OI10JOTIYHO 1HEPTHUH Ta BIJIHOCHO JOCTYIHHH Yy
ra3ono/iiOH1Ii Ta pinkii ¢azax a3oT. I[CHyIOTH nBa BapiaHTa CTBOPEHHS
perynsoBaHoro razoBoro cepenosumia (PI'C) B cmiocax 3epHOCXOBHIIA.
OpuH 3 HUX OCHOBAHUM Ha 3aCTOCYBaHHI1 JIJIsl PO3/ILITY MOBITPS HA 301 THEHY
Ta 30arayeHy KHCHEM CYMII, a IHIIMA - HAa BUKOPUCTAHHI TOBAPHOTO
a3oTy.

[Ipu dopmyBaHHI MOTPIOHOI ra30BOi CyMIlIl B CHUJIOCHUX MOJYJISIX
3epHOCXOBHIIA 32 TOTIOMOTOI0 MEMOPAHHO1 YCTAHOBKH TIE€P10]1 3aIIOBHEHHS
CKJIafaTuMe 011 OHIET 100U.

OckinpKy AJ1s1 30epexeHHs 3epHa 3a 3aIPOINOHOBAHOI0 TEXHOJIOTIEID
3aCTOCOBYETHCS CIICLIaIbHE 1HEPTHE CEPEIOBUINE, IO BUTICHSIE IIiJI
TUCKOM aTMoc(epHe TMOBITPS 3 BHYTPILIHBO-CUJIOCHOTO IPOCTOPY,
KOPILYyCH CHJIOCIB 3€pHOCXOBHILA BUKOHYIOTHCS BUCOKOT€PMETHUUYHUMH. 3
€KOHOMIYHMX MIpKyBaHb OCHOBHMM KOHCTPYKIIIHHUM MartepiajoM oOpaHa
ByTJICIIeBA CTallb 3BHYAWHOI SKOCTI. KOHCTPYKTHMBHO CHJIOCHI MOy
MalOTh BUTJISA JABOCEKI[IMHUX KOPIMYCHHUX OOWYAHOK 3 IIEHTpaTbHUMHU
UUAJIHIPUYHUMHA YacTUHAMM Ta JHUIAMU KOHIYHOT (opmu. 3 €IHAHHS
CKJIAJOBUX YAaCTHH CWJIOCY 3BapHe, IO 3a0e3leuye BUCOKUW CTYIIHb
rePMETUYHOCTI KOHCTPYKIIII.

30epiraHHsi Macl B CUJIOCAX 3A1MCHIOETHCS Yy Ta30BOMY CEPEIOBHIIII.
Cucrema ra30KMBJICHHS KOMIUIEKCY CHUJIOCIB MOK€ OyTH ABOX THIIB: 3
BUKOPUCTAHHSAM Ta30pO3IMOAUIBHOIO MPUCTPOI0 MEMOpaHHOro THMy abo
3aCTOCYBaHHSM B)K€ TOTOBOTO a30Ty 3 OAJIOHIB.

3aBaHTaXE€HHS 3€pHAa B 3€PHOCXOBHUIIE 3IHCHIOETHCS y YOTHUPU
CWJIOCH OAMHUYHOIO MicTKicTIO 50 T 3epHa (mo mmmenui). Cumocu
BUKOHYIOTBCSl Yy BUIJISAI 00€4allKOBUX KOHCTPYKILIA OYHKEpHOTO THILY 3
WTHIPUYHOK I[IEHTPAJIbHOI YAaCTUHOI Ta KOHIYHMMHU JIHUIIAMH.
Martepian cunociB - JucTOBa CTanb. KopmycHa dYacTHHa CHIIOCY
BUTOTOBITIOETHCS METOAOM 3BaproBaHHS. OCKIIBKM Uis 3a0e3MedeHHs
TpPUBAJIOro 30€epiraHHsl 3epHa Pi3HOI BOJIOIOCTI B CHJIOCH 3 HAAMIPHUM
TUCKOM HAarHITaeThCs polOoya rasoBa CyMilll, KOPIYC CHUIIOCY BHUKOHAHUUN



[pami THATY 311 Bum. 18. T. 1

FePMETUYHUM Yy MeEXKax YyTIMBOCTI METOMAIB KOHTpoJito. KoHCTpyKkTHBHE
BUKOHAHHS CHJIOCIB - BEpTUKaJIbHE.

KoMmiekT cuiiociB yTBOPEHHH CYKYMHICTIO 4 CHIIOCIB  (CHJIOCHHX
MOJYJIiB), III0 BCTAHOBJICHI TIOMTAPHO Y JBA PSIIH.

Bucnosxu.

1. Bukonanwuii aHaini3 KOHCTPYKTHUBHHUX PIIlIEHb CXOBUII CHJIOCHOTO
TUNy MIATBEPIKYE €(PEKTUBHE 3aCTOCYBaHHS TaKUX KOHCTPYKIIN IS
30epiranHs 3epHOBHUX Mac.

2. Haiibinpm akTyaabHUM, 3 TEXHOJIOTIYHOI TOYKH 30Dy, €
30epiraHHs 3epHOBUX MacC y peryliboBanoMy razosomy cepenonuiii (PI'C).

3.KoHCTpyKIlisi po3pO0IECHOTO CHIIOCY BIAPIZHAETHCS BI1J THUIIOBHX
CXEMOIO YCTAHOBKH €JIEMEHTIB OOOJIOHKHM 1 iX Tepepi3oM — JIUCTH
O0OOJIOHKM BCTaHOBIIIOIOTHCA BEPTUKAIBHO, Tepepi3 iX - mnpodHacTui.
3acTocyBaHHS PO3POOJICHOI CXEMH CHJIOoCYy 3a0e3neuye 3MEHIICHHS
TPYAOMICTKOCTI BUTOTOBJIEHHS Ta MOHTaxXy Ha 25-30%.
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SOPEKTUBHAS CUCTEMA XPAHEHUS 3EPHA PA3JIMYHOM
BJIA’JKHOCTH B T'A30OBOM CPEJIE

bor3a B.I'., 'opbenko E.A., lonienko H.A., Hopunckuit A.W., Kum H.W.

AHHOTAUMA - NPUBEACH AHAJIN3 KOHCTPYKIMI CHJIOCHOIO THIIA.
OmnpeneneHbl  HEJOCTATKH B KOHCTPYKTHBHBIX  pellleHHUAAX.
Paccmorpensl cnoco0bl XpaHeHHMsl 3€PHOBOM Macchl, oOmpeaesieH
HauOoJs1ee 3¢ PeKTUBHBIN - XpaHEHHEe B peryJauMpyemMoil ra3oBoil cpeae
(PT'C). IlpensioxkeHa HOBasi cXeMa CHJIOCA ¢ U3MEHEHHEM BOJIHUCTOIO
ceyeHus 3JieMeHTOB 000/10uku. [Ipeasoxkena TeXHOI0rUusl MPUMEHEHHS
CIeMaIbHON UHEPTHOM cpeabl.

EFFECTIVE SYSTEM OF STORAGE OF GRAIN OF VARIOUS
MOISTURE IN THE GAS MEDIA

V. Bogza, O. Gorbenko, N. Dotsenko, O. Norinskiy, N. Kim
Summary

The analysis of silo-type constructions is given. Deficiencies in
constructive solutions are identified. Methods of storage of grain mass
are considered, the most effective is storage in a regulated gas
environment. A new scheme of silo with a change in the wavy section of
the shell elements is proposed. The technology of applying a special
inert medium is proposed.



