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BrpoBapKeHHS «SMART-TexHomorii» peamizyeThcst nUIIXoM BUKOpucTaHHs IT-pimenp Ha ycix
eTanax <OKMUTTEBOrO IMKIY MPOIYKTY», IMOYMHAKOYM BiJ 3aKyIiBIl Ta MOCTAYaHHS CHUPOBUHHUX
KOMITOHEHTIB, aBTOMaTH3aIlii BUpoOHUITBA 1 10 [HTEepHET-TIponaky ToToBOro TOBapy. IIpore, mig
yac HeCTaOITbHUX YMOB €KOHOMIYHOTO PO3BUTKY, Y Oararbox KpaiHaxX CBITY 30BCIM HEBEJIHMKA Yac-
TKa Oi3HEeCY IHBECTy€ y BUPOOHUYY YaCTHHY, OLIBINICTh KaIliTATIOBKIAJCHb CTOCYETHCS IU(PPOBi3a-
LT CUCTEM KepyBaHHS Ta MPOJAXKY.

Ha mizcraBi Hamoro mpakTUYHOTO AOCBIAY Ta CHIBIpALi 3 BITYU3HSAHUMH 1 3apyODKHUMH
BUpOOHMKaMHU Ta HayKoBIsIMH 3 Kutaro, [Tonsmri, Himeuunnu, binopycii, Kasaxcrany, ¥Y36ekucra-
Hy, Bipmenii, ['Binei, ['anu, MU JOCUTH 9ITKO YCBIJOMITIOEMO, 1110, HAcamIiepea He0OX1THO CTBOPH-
TH TaKi YMOBH PO3BUTKY IMIJNPUEMCTB, SIKI HE BUMarajiu O BEJIMKUX KaliTaloBKJIaJeHb a00 iHBeC-
THUIIIT Ta 3HAXOJIUITUCH Yy Maiike 0e3pu3uKoBiii 30HI. ToMy HamMH OyJ10 3aITPOTMIOHOBAHO KiJIbKa MOJIe-
Jeil BUpOOHHUIITBA, SIK1 MOJISATAI0Th Y BUTOTOBJICHHI KJIACHYHHUX XapUOBHX MPOIYKTIB, 30aradyeHux Ha
XapyoBl MOAYJMI, Kl MatOTh «e(eKT 3arnaM’ITOBYBaHHS» JJIsl CIOXKHUBAUiB, aje MpU LIbOMY HE 3Mi-
HIOIOTh ICHYIOUHMX CMAaKOBHMX BJIACTHUBOCTEH; 30arayeHHi TPaJULIHHUX TEXHOJOTIH Ha XapuoBi MO-
JyJIl, 1110 MalOTh «eQEKT 3arnaM’ STOBYBaHHS», IKUW 3MIHIOE 3BUUHY YSABY NP0 MPOAYKT 1 Ma€ OpUri-
HaJIbHI Ta MPUBAOJIMBI OPraHOJIENTUYHI PIIICHHS; BUPOOHUIITBI MPUHIIMIIOBO HOBUX MPOJYKTIB Xa-
puyBaHHsl a00 HamiBpaOpUKaTiB BUCOKOIO CTYIEHS TOTOBHOCTI, SIK1 JI03BOJISIIOTH CTBOPUTH TaKl
NPOAYKTH BIACHOPYY B YMOBax ocelli abo Ha po6ouomy wmiciii. Cii 3a3Ha4UTH, 1110 3aMPOIIOHOBAHI
TEXHOJIOTI4HI DIIIEHHS HaIpaBJIeHI Ha PO3ILIMPEHHS ACOPTHUMEHTY IMPOIYKTIB, Kl MOKPAIlyIOTh
CTaH 3/I0POB’Sl Ta KUTTS JIFOJUHH.

«EdexT 3amaM’ITOBYBaHHS TMOJISTA€ Y BUKOPUCTAHHI KUTTEBO BAKIUBUX XapUOBHX PEUO-
BUH Y KUJTBKOCTSIX Ta CHIBBIJHOIIEHHSX, 110 3a0€3MeUyI0Th MaKCUMalbHy 010J0CTYIHICTh, aKTUBI-
3YIOTh MPOLIECH «AaHTHUCTAPIHHS Ta OUMIICHHS BiJl KCEHOOITHKIB, 320€31eUyI0Th CTPECOCTIHKICTD, Y
TOMY YHCIIi, T030aBISIOTh BiJl HACHIKIB OKCUIATUBHOT'O CTPECY, MOKPAIIYIOTh HACTPii Ta JOJAI0Th
xuUTTEBOI eHeprii. [Ipu mbomy Hemae 0coOaMBOT MOTPEOM MOBHICTIO 3MIHIOBATH YMOBH BUPOOHUIIT-
Ba a00 mepeHaByaTH TMepcoHal. MoXIIMBa HE3HAYHA MOJIEpHI3aIlis ICHYHOUOTro o0JiajHaHHS abo
HOro TOKOMIUIEKTAITiS JJIsI BUKOHAHHS IEBHUX OTepaliiii abo UKIIB BUPOOHHYOTO MPOIIECy.

Kpamoro nmpono3uiiiero Ha MOYATKOBUX CTaAIsX CHIBPOOITHHUIITBA CTAJO CTBOPEHHS CITUIb-
HUX MIIIPUEMCTB MK YKPaiHCBKMMHU BHPOOHHKAMM Ta 3apyODKHMMHU MapTHEPAMHU, OCKUIBKH MH
YiTKO YCBIJOMJIFOEMO T€, IO TIiJ] Yac BUXOIy Ha 3apyOikHI pUHKU YKpaiHa He B 3M031 3a0€31MeunTr
noTpedu B Takiil MpoAyKiii y MOBHOMY 00CsI31 JUIs HaceJIeHHs pALy KpaiH CBiTY, 30kpema Kwuraro.
Jlnst peHTa0eIbHOCT] Ta PalloHATBFHOTO BUKOPUCTAHHSI CHPOBUHHUX 1 €HEPIEeTUYHHUX PECYPCiB Ha-
MU Oynu po3pobiieHi 623081 PeLEnTypr XapuoBUX MOJYJIIB, 1110 MICTATh MOXHBHI PEYOBUHH TLITHKH
3 YKpaiHCHKOI CUPOBHHU (TaK 3BaHI «yKpaiHCBKI cynep-dyan»). 3 gacoM Oyau po3poOJIeHI MUISXU
iX KOMOiHYBaHHSI 3 aHAJOTIYHUMHU OaraTo(yHKLIIOHAJBHUMHU IHTPEAI€EHTAMH, IO POCTYTh Yy THX
KpaiHax, Jie TUIaHyeThes npojax o3HadeHux «SMART-mpoxykriBy. Lle mo3Bomimio, Bpemiri, CTBO-
PHUTH XapyoBi MPOJTYKTH MAaKCUMAaJIbHO KOPHUCHI Ta aJalTOBaHi 10 OpraHi3My MICIE€BHX CHOXHBa-
yiB. Takos Oynu BpaxoBaHi pi3HI CMaKOBI BIIOJI00AHHS KpaiH, Halliif, KOHTUHEHTIB.

Takum 9rMHOM, OYJIO CTBOPEHO TEXHOJIOTii HOBHUX Xap4yOBUX MPOJYKTIB, SIKI MOKPAIyIOTh
CTaH 3/I0POB’sl 1 PIBEHb KUTTS HACEJICHHS, MAIOTh MOTSHIIIHHO BUCOKHUI MOKa3HUK pearizamii. Kpim
TOT0, TaKi MPOIYKTH € aJlalTOBAHUMH JI0 ICHYIOUMX CHPOBUHHMX PECYPCIiB KpaiH Ta CMaKOBUX YIO-
N00aHb CIIOYKUBAYIB.

THE TWO-STAGE TECHNOLOGY FOR THE CORN DRYING

'Borta A., PhD, Associate Professor, Strakhova T., PhD, Associate Professor
2Zhelobkova M., Leading Quality Inspector
'Odessa National Academy of Food Technologies
’Kernel-Trade LLC

The agro-industrial complex of Ukraine is the powerful segment of the production, largely
determines the socio-economic development of the country, the standard of living of the population,
the provision of the state with food and related raw materials. Among the agricultural sectors of
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Ukraine, the most important is grain farming. This is the basis of all agricultural production. The
grain farming is a strategic sector of the agriculture [1].

The grain market of Ukraine is characterized by a significant increase in the production and
export over the past decade. This significantly updates the issues of the development and improve-
ment of the existing grain storage system, as well as the system of port terminals. The amount of
harvested grain, which is increasing, should be provided with an acceptable base for storage, in or-
der to preserve and improve the consignments, especially those sold for export. In turn, the pro-
cessing of export batches at the terminals should be carried out with maximum intensity, minimum
losses and in accordance with the export potentials of the markets [2].

Most of the spent energy on grain production is concentrated in the post-harvest processing
stages, which includes cleaning, drying and storage. The energy costs for bringing the grain to a
condition that is conditional for moisture content are up to 40-70 % of the total cost.

When corn with a moisture content of about 30 % is dried at a temperature of a drying agent
up to 100 °C, the nutritional value of proteins does not decrease; there is no loss of the carotene and
an increase in the acidity of fat.

The regulations for grain do not display its quality during the drying. A change in an appear-
ance caused by high temperature does not necessarily mean deterioration in the grain quality. At a
high heating temperature, the grain can completely lose its germination and germination energy, but
this is not taken into an account in the documents for the commodity grain. The dried corn by a high
temperature may have internal cracks. The presence of the internal cracks does not affect the grain
class.

The most common grain damage during its artificial drying is a cracking caused by a high
drying rate. Such damage is appeared in the formation of cracks on the surface of the grain or inter-
nal cracks. To prevent the cracking, both the temperature of the drying agent and the decrease in the
moisture content of the grain by one pass through the dryer should be controlled. At the high drying
speed of the corn, the internal cracks form in the endosperm, this leads to the grain crushing during
the transportation. The formation of cracks increases with increasing temperature of the drying
agent.

The perspective direction for the solving this problem, as the international experience
shows, is the implementation of the two-stage technology of the grain dehydration: the high-
temperature drying in the grain dryers and the drying to the condition (14 %) by forced ventilation
with an atmospheric or heated air at the place of the storage. This method is used to reduce the
cracking of the corn during quick drying of it by the high-temperature air (Fig. 1).

The drying by heated air stops when the moisture content is 1 — 2 % higher than the desired
final moisture content. Heated corn grain is fed from the dryer to the silo, where it, after being
trapped in a thermally insulated silo, undergoes slow cooling by the ventilation with outside air.
Dried grain by this method is less brittle and does not crack as easily as grain after the drying by the
conventional methods [3].

A positive factor in

the process is an increase in

. the productivity of the dry-
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front moves up more slow-

45



ly than when it is dried with heated air to a temperature of 40-45 °C. It is important that the front
passes through the entire volume of the grain to ensure uniform drying.

The efficiency of the grain drying lines was investigated. The mathematical modeling of the
work of grain dryers was conducted at the Department of Grain Storage Technologies. It has
showed that the use of a two-stage method of the drying grain at downward temperature conditions
allows to increase the productivity of the grain dryers by 20 — 30 %, reduce the heat energy con-
sumption by 15-25 % and significantly improve the grain cooling.

Calculations were made of the conversion of the furnaces from the liquid fuel to the gaseous
stage. This makes it possible to reduce the cost of the drying grain and improve its environmental
friendliness.

The grain that should be used for the sowing cannot be dried at the high temperatures with-
out the reducing of its germination. In the process of the drying corn for the malt, the temperature of
the drying agent should not exceed 45°C. The temperature above which the germination is reduced
depends on its initial moisture content, with the higher the moisture content, the lower the tempera-
ture should be. Seed corn is sometimes dried on the cob in the chamber dryers, it makes difficult to
thresh moisture in the corn without damaging the grain. In some cases, corn is dried to a moisture
content of 17-19 % on the cob. Then the forks are threshed and the grain is finally dried in the shaft-
type dryers at the appropriate temperatures of the drying agent for seed grain.

The final moisture content of the grain after two-stage drying largely depends on its mois-
ture content. If, after passing through the drying front through the silo, the grain moisture is too
high, further moisture growth can be carried out in the periods of low at a relative humidity of the
outside air.

The dried corn to a moisture content of 15 % is inapplicable for long-term storage. The final
moisture content of the grain depends on its purpose and the duration of the storage prior to the sale.

Thus, we can conclude that the most effective methods of the reducing fuel consumption for
the drying grain while maintaining its quality are:

— The use of the two-stage drying, not only significantly reduces fracturing, but also it al-
lows you to save fuel,

— The transfer of the grain dryers from the liquid to the gaseous fuels (the gas), which makes
it possible to reduce the cost of the grain drying and it improves its environmental friendliness.
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BIAXOAU IIEPEPOBKH TOMATIB AK CUPOBUHA J1JIA
BUPOBHULTBA MATEPIAJIIB /I OBPOBJEHHA BO/IN

Kosauenko 0.0., A.1.H., npod., Koxanceka A.B., acm.
Onecbka HalliOHAJIbHA aKaJAeMisl Xap40BHUX TEXHOJIOTIi

Tomartu — ozHi 3 HAOLIBII B)KUBAHUX Y CBITI OBOYIB SIK Yy CHpOMY BUTJISAI, TaK 1 y mepepo-
O6nmeHomy. 3 HUX BHPOOIISIOTH COKH, COYCH, ITIOpE, TaCTH, KOHCEPBOBAHI 1 MapHHOBaHi ToMaTu. Bin-
XOAM TIepepoOKH TOMATiB — MIKipKa Ta HaciHHA [1]. B miBaeHHHX perioHax YKpaiHH po3TalloBaHi
MOTYXHI arpoXoJIIUHTH, B CTPYKTYpPI SAKUX JIIOTH IMiIMPUEMCTBA 3 TIepepoOku TomatiB. CIijIKyBaH-
HS 3 MPEACTaBHUKAMU TAaKUX ITJIPHEMCTB IOKA3ajo, IO A HUX aKTyaJIbHUM € BIIPOBAKCHHS
€HEeproouaHUX 1 eKOJOTr1YHO-0e3MEeYHIX TEXHOJIOTI epepoOKH BiIXO/iB, 30KpeMa 1 B MaTepiain
JUIsl oumnIieHHs: Boau. LI mianmpueMcTBa BUKOPUCTOBYIOTH OaraTo BOJHM 1 B yMOBaxX 3pOCTarOUOro ii
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