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It is extremely important to ensure the sanitary cleanliness of containers and
containers for some vegetables and fruits for long-term storage of carrots, cabbage
beets and especially apples of winter varieties. At the same time, plastic containers
are used - beans, which are indispensable in agriculture: during harvesting, storage
and processing of vegetables and fruits. Ventilated walls and bottom provide good air
circulation, maintaining the freshness of vegetables and fruits. Also containers stack
up to 12 pieces in height, they are easy to use for bookmarking vegetables and fruits
and are reusable. But these reusable benefits can only be realized in sanitary
containers.

According to the GADZ farm (Trybukhivtsi village, Ternopil region), the loss of
horticultural products during storage can reach 2-4% of the total amount set aside for
storage of the crop for the entire period of storage. The main causes of apple loss are
bacteria and fungi that remain in reusable containers.

Therefore, preventive work on pre-treatment of containers, cleaning and
disinfection helps to reduce losses and increase economic benefits in the process of
storing horticultural products [1].

This goal is achieved by the fact that the proposed model of cleaning and
disinfection of containers and small containers includes a closed tunnel, transport
platform, conveyor line and section of rinsing container, section of infrared drying
and section of ultraviolet disinfection [2].

The introduction of the infrared drying section and the ultraviolet disinfection
section into the conveyor line simplifies the technological scheme of the installation,
eliminates the use of harmful chemical solutions and disinfectants and increases
sterility, reduces energy consumption and increases energy efficiency of the
installation [3].

In addition, sets of LED arrays were used as infrared and ultraviolet radiation
sources.
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In fig. 1 presents a functional diagram of the installation for cleaning and
disinfection of containers and small containers. Symbols in the figure: 1 - area for
cleaning water containers (rinsing section); 2 - blowing and drying zone (infrared
drying section); 3 - zone of bactericidal disinfection (section of ultraviolet
disinfection); 4 - wooden and plastic containers (sholler, containers); 5 - nozzles for
water supply under high pressure for circular washing of containers (placed in all
planes); 6 - fans for blowing residual water on the container (located in all planes); 7
- infrared matrix for complete drying of the container (located in all planes); 8 -
ultraviolet matrix for bactericidal disinfection of containers (located in all planes); 9,
10 - input and output of the conveyor line. 11 - closed tunnel with transport platform.
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Fig. 1. Functional diagram

Installation for cleaning and disinfection of containers and small containers works
as follows. Dirty containers fall into the cleaning zone of section 1, where on all sides
there are nozzles of high water pressure, under the action of which the container is
rinsed, the duration of stay in the zone -20 sec. Branch areas with a transparent plastic
curtain. Then on the conveyor the cleaned container gets to a zone of drying of
section 2 where fans blow away the remains of water from a container, and infrared
light-emitting diodes completely dry a container. As a source of thermal radiation is
used infrared LED matrix - IR IR LED, with a wavelength of 940 nm and a power of
10W, and the ultraviolet matrix is based on 20 light diodes 2835 SMD UV LED, with
a wavelength of 365 nm and a power of 10 watts.

The duration of the drying procedure is 20 seconds. The final zone is bactericidal
disinfection in section 3, where ultraviolet matrices of light diodes are placed on all
sides. The duration of the bactericidal disinfection procedure is 20 seconds. Thus, at
the exit of the conveyor line we get a completely clean container without fungi and
bacteria for further sale in trade or economic needs, which will reduce losses of
already harvested during storage and ensure the preservation of the crop by 2-4%.

The main advantages of Infrared and ultraviolet radiation with conventional
bactericidal lamps are energy efficiency, the speed of the lamp entering the
irradiation mode, uniform irradiation of the container, which provides fast and high-
quality drying and disinfection. For comparison: When using Ultraviolet LEDs with a
power of 20W, instead of bactericidal lamps 200W, energy efficiency is 10 times.
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Also, the service life of LEDs is 5 times at least longer than in conventional

bactericidal lamps, which is also a great advantage.
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3abe3neueHHs €JHOCTI BUMIPIOBaHb, OCOOJIMBO JIJI1 HOBUX KJIaciB 1H(OpMaIIiitHO-
BUMIPIOBAJIBHUX CHUCTEM, € HEOOXIHUM Ta Oe3aJbTePHATUBHUM IPOIECOM
MOPIBHSHHS ~ PEe3YyJbTaTiB  JOCHIIDKEHb, TMPOBEACHUX y PI3HHUX yMOBax 3
BUKOPUCTAaHHSAM PI3BHOMAHITHUX METOMIB Ta Mojenei. Merton doTtomerpii
enincoigabHuMu peduiekropamu [1] € HOBUM METOIOM MPOCTOPOBOTO aHami3y, IO
JI03BOJISIE JIOCHIJIKYBAaTH CBITJIOPO3CIIOBAJIbHI CEPEIOBHUINA y MPOMYIICHOMY Ta
BIIOMTOMY BHUIPOMIHIOBAHHI ONTHYHOTO Jiama3oHy B MeXaX IMOBHOTO TUIECHOTO
KyTa. Jl0 OCHOBHHX CKJIQJOBHX, III0 BHU3HAUYAIOTh CIEKTPAJIbHHUI Ta poOOUMiA
Aiana3oHu poOOTH BUMIPIOBAIBLHOI CHUCTEMH 3 EJIINCOiNaIbHUMH pedrieKTopami,
BIIHOCSATH KOJIIMOBAaHE JKEPEIO BUIPOMIHIOBAHHS Ta MAaTpUYHHK (OTOMETEKTOp. 3
MO3UIIIN CYMIPHOCTI pe3yJbTaTiB caMme JpKepeso Ta QortonpuiiMad, sK 3MiHHI
€JIEMEHTH, MOTPEOYIOTh PO3IJISY YMOB Ta OCOOIMBOCTEN BUKOPUCTAHHS.

Jns  oTpuMaHHS KUIBKICHUX TIOKa3HHMKIB TP JIOCTI/DKEHHI BIIOUTOTO Ta
IPOMYIIEHOT0  BUIPOMIHIOBAHHS  cHcTeMa  OlomeauyHoro  ¢GoTomMeTpy 3
emincoigantbHuMu  pedaekropamu  [1,2] MICTUTH JBI MOHOXPOMHI KamepHu
DMK 21AF04.AS na ocuoBi [II33 wMarpumb, cucteMy  KOJIMOBaHOTO
BUIIPOMIHIOBaHHS 31 3MIHHUMM KOTE€PEHTHUMH JKEpEslaMU 3 JIOBKMHOIO XBWII A =
=532uM Ta A = 650 HM, a TakoXX OJIOK KepyBaHHS, IO JO3BOJSE 3MIHIOBATU
MOTYXHICTb JIa3€piB.

OcCKinbKM OUTBIIICTh HAMIBIPOBIAHUKOBUX Ja3€piB € JIA3epHUMHU Jl0JaMHu 3
HAaKa4yBaHHSM EJEKTPUYHUM CTPYMOM 1 KOHTAaKTOM MIDK #-JISTOBAaHUMHU Ta p-
JISTOBAaHUMU HAMIBIOPOBITHUKOBUMH MaTepiajiaMu, TO MEpioj iX MOBHOI HAKAYKU €
BIJIHOCHO HEBEJMKHM, ITI0 B KOHTEKCTI OIOMEIMYHUX JOCTIIKEHh 0€3yMOBHO CIiJ
BBa)KaTU repeBaroto. llepen moyaTkoM BHUMIpIOBaHb Jla3ep MPOrpiBalOTh JI0 CTaHy
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