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FEATURES OF OCCUPATIONAL HYGIENE DURING MECHANIZED
WORKS IN PLANT PRODUCTION

Ye. | . [ ARCHoc&tRhNDA
National University of Life and Environmental Sciences Okraine
[ -mail: marchyshyev@gmail.com

Working conditions in crop production depend on the level of mechanization
of plant growing processes; technical condition of machineshnologies of
cultivation of cultures, and also the organization of work. b&sis of mechanization
of crop production is mobile tractor equipment. On all tractors, the cab is traditionally
located behind the engine above the gearbox and rear axle. This leads to
unsatisfactory front view, which is very important for accurate dgivof the unit
during agricultural work and worsens the conditions for monitoring the technological
process that takes place behind the workplace. In addition, the engine and
transmission, bordering the workplace, are powerful sources of heat, noise and
vibration, which worsen the working conditions of the operator.

The cab protects the operator from the direct effects of climatic conditions and
creates microclimatic conditions, the parameters of which depend on the tightness of
the cab, its insulation, theresence of heating and air conditioning. Modern tractors
can be used al most all year30 oAnd. a®f t
the cabin can be a powerful source of heat and cold. The main sources of heat in the
cabins are: radiation (780%), engines (85%), mechanics (205%), transmission
and other components-@x0). In the warm period of the year in cabins in which there
I's no ther mal protection, air temper af
ventilation can reduce the air tempeere by only 2 A C and wunder
conditions can increase the dustiness of the breathing zone of the operator. During the
summer field work, the air temperature in cabins equipped to normalize the
microclimate only with ventilation without the @®f thermal protection may exceed
the externalbyd8 9 A C, and the surf&8e At €mp éMoa
the working time, mechanics are forced to open windows and doors to reduce the air
temperature in the cabin, which increases the dustioiefise air. Cabins without
thermal insulation were installed on tractors M3W@52, F74 and others, which
were previously produced. They are still used in agricultural production.

The surfaces of the cabins are painted in light tones, painted andedsulitt
microporous substances, mastic, cardboard, which reduces the influx of heat from
solar radiation. To protect against the heat emitted by the engine and transmission,
the cabs are covered with a corrugated rubber mat with a substrate of lew heat
conducting material. The cabins are equipped with air conditioners, and instead of
ordinary glass, tinted glass is used, which traps part of the thermal spectrum of solar
radiation.

184



X[ ' N ZOisy dzO-f tzOR G a0 CtdW jtojdzy' W ¢steOROLE ! ¢

The most perfect for thermal protection of the workplace is a set of tethnica
means of the 50 tractor. Its cabin is insulated and sealed. Powerful evaporating air
conditioner can supply up to 600’ mer hour of purified and cooled air to the cabin.
This allows you to create an extra pressure in the cabin, exceeding 2Q46PA
external, which eliminates the possibility of dust entering the cabin. Microclimatic
conditions are maintained at the level of hygienic requirements (temperat@r® 27 A
C; humidity 4462%, air velocity 12 m / s). Heaters, which are currently used on
tractors, allow to maintain the air temperature in the cabins-8t04 A C at a
temperaturesdownt® 0 A C. The most important f a
dust in the working area of the machine is soil moisture and structure, the location of
the workplace relative to the dufstrming organs, the direction and speed of wind
relative to the movement of the unit and the speed of the unit. All mechanized
agricultural work on the presence of dust in the work area can be divided into three
groups. The first group of works, in the performance of which the most dust
formation, includes combine harvesting of sugar beets, potatoes, pea harvesting and
operation of grain harvesters with a shredder;sosing cultivation and winter
sowing. The second grpwf works with the presence of dust up to several tens and
hundreds of milligrams per cubic meter is the sowing of industrial crops;rovter
tilage, harvesting grain without a shredder, autumn plowing. The third group of
works with the presence of dust the tens of milligrams per cubic meter includes
transport work, spring plowing, moisture retention, spring sowing of cereals,
fertilizers and other works.

Powerful tractors generate noise that may exceed the permissible level.
Wheeled tractors are nowidely used in transport work. Thus, noise protection is
needed not only by machine operators, but also by residents of settlements where
tractors are used. The source of external noise of the tractor is mainly the noise of the
engine exhaust, to reducenmh mufflers are used. The level of external noise on
domestic wheeled tractors practically does not exceed the allowable (85 dB&Y 84
dBA. The magnitude of vibration at frequencies close to the resonant frequency of
the human body exceeds the alloVealevel. The largest excesses are observed on
tracked tractors. At increase of loading on a tractor at aggregation of hinged and
hinged cars the level of vibration raises owing to shift of the center of fluctuations of
the unit. This leads to deterioraginvorking conditions. Machine operator is exposed
to many chemical compounds of varying degrees of toxicity. The main ones are
exhaust gases, pesticides, mineral fertilizers and others. Cabins reliably protect
mechanics from the action of chemicals, exaephe southern regions, where at high
temperatures their concentration in the respiratory zone may exceed the permissible
values. In addition, due to the same extreme conditions, mechanized workers in the
southern regions work with pesticides on tracteithout cabins or in cabins with
open windows and doors. In accordance with the requirements of the standard on
tractors are installed at least 2 headlights, which provide illumination of the road in
the dark at the level of hygienic requirements.
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ENSURING PROTECTION AND SAFETY REQUIREMENTS DURING
THE 2022 SPRING SOWING CAMPAIGN
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As practice shows, spring is one of the most traumatic seasons during the
production processes in the agndustrial complex of Ukraine. Creating healthy and
safe working conditions for employees is painstaking daily work throughout the
technological process. The presence of cases of occupational injuries in the field of
agriculture indicates a lack of attention paid by managers and specialists of
agricultural enterprises to occupational safety.

When preparing agricultural enterprises fprigg field work, attention should
be paid to the organization of work on labor protection and the creation of safe
working conditions for workers at each workplace.

In previous years, shortcomings in the organization of safe work during the
spring sowingcampaign have led to accidents at work. Accidents occurred, which led
to serious consequences: the operator's hand was caught by an unfenced output shaf
of the potato planter's landing gear, as a result of which he received an open fracture
of the forearm seizure of the victim's overalls by the rotating propeller shaft of the
sprayer due to the lack of a protective fence, as a result of which he received a fatal
injury; the tractor driver was injured by a fragment of the part while removing the
drum of thke drum of the upper crushing drum of the spreader of solid organic
fertilizers with a hammer; injury to the operator due to an explosion when heating the
wheel mounting nut with a gas burner, etc.

During the preparation for spring field work, officialsegiterprises should pay
special attention to the technical condition of agricultural machinery that are allowed
to operate and are a source of increased danger. In order to prevent occupational
injuries, specialists of enterprises need to:

- to develop orgaizational and technical measures to ensure labor protection
for the period of preparation and conduct of spring field work;

- to conduct unscheduled training on labor protection with employees;

- during the preparation of agricultural machinery for sowo@mpliance with
the requirements of the "Rules of labor protection in agricultural production”,
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approved by the State Labor of Ukraine in 2018;

- organize storage of vehicles in specially designated places;

- do not allow to operate tractors, agricultur@gachines and units that do not
meet safety requirements, as well as those that have not passed technical inspection;

- tillage, sowing, planting, as well as work on the application of organic and
mineral fertilizers to carry out in accordance with thgureements set out in NPAOP
01.01.0218, approved by the State Labor of

- to admit to work on machines, mechanisms and equipment employees who
have the appropriate qualifications, have passed the prescribed medical examination,
training, internships, instruction and testing of knowledge on occupational safety;

- provide employees with personal protective equipment in accordance with
established industry standards;

- work with the use of agrochemicals should be carried out undguitence
of a plant protection specialist in compliance with the requirements of current
legislation;

- provide first aid kits for work with pesticides and mineral fertilizers;

- organize preshift (before the start of work) medical examinations and
examirations of employees regarding their being in a state of alcohol, drugs or toxic
intoxication;

- movement of agricultural machines and units to the place of work must be
carried out in accordance with the developed routes. Transportation of workers to the
place of work and back to perform only on specially equipped cars;

- for workers working in the field it is necessary to equip places for-s&ort
rest and meals;

- not to allow to work (remove) on the relevant day (shift) employees who are
in a state oklcohol, drugs or toxic intoxication, those who have not been instructed,
tested for knowledge of labor protection and do not use personal protective
equipment issued to them, ensuring occupational safety;

- to stop work in cases of endangering the lifd haalth of employees;

- work in the protection zones of overhead power lines to be carried out in
strict accordance with the established electrical safety requirements;

- to ensure periodic monitoring of compliance with the state of labor protection
in accordance with the "General requirements for the provision of labor protection by
employers", 2012
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MODERN TECHNICAL STRATEGIES AND APPLIED SOLUTIONS FOR
AGRICULTURAL WEEDING RO BOTS

Svitlana PRIKHODKO
Separate structural subdivision "Nizhyn Vocational College of the National
University of Life and Environmental Sciences of Ukraine"

According to estimates from the Food and Agriculture Organization of the
United Nations invasivepests cost countries at least $70 billion annually and are
accountable for as much as 40% of global crop yields loss each year. While there are
many kinds of pests, weeds are perhaps the most diverse and devastating. Herbicides
chemicals which kill weedsaccount for $25 billion of the global market for
pesticides which totals to $100 billion.

There are a number of projects and companies seeking to apply robotics,
computer vision and artificial intelligence (or machine learning) to the task of weed
contrd. Some of them are opting to take herbicides completely out of the usage.
Others, aim to dramatically reduce their use. We can distinguish three main technical
strategies that are being pursued and those are: pure robotics, autonomous sprayer:
and tractopulled spray units.

Pure robotics attempt at solely mechanical weed control and has the benefit of
requiring no herbicides, and the clean environmental implications that come with that
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and is very important for organic agriculture production. Weedingowitherbicides
would be ideal solution, but the technical challenges of practical realization are quite
difficult. And currently available commercialized solutions usually have low
productivity and some other limitations.

Tertill robot, a garden weeder \ddoped by the inventor of the Roomba
(USA) . Napo Technol ogies (France) crea
model focuses on a different application. Oz weeds and hoes a plot of land using
specialized tools without the need for constant supervidied is a multifunctional
weeding robot designed for vineyards. Dino is specially designed for-dagle
vegetable farms. This electric weeding robot works on crops like leafy greens. In this
section we should mention one more robot called LaserWefder Carbon
Robotics (USA). It leverages robotics, artificial intelligence (Al), and laser
technology to safely and effectively drive through crop fields to identify, target and
eliminate weeds. Unlike other weeding technologies, LaserWeeder utiliz@dugdr
lasers to eradicate weeds through thermal energy, without disturbing the soill.

Another weeds control strategy focuses on using robotics, sensors and machine
learning to do precision spraying, targeting unwanted plants rather than entire fields.
Precison spraying allows the robot to move over the field more quickly than
mechani cal contr ol and doesnot require
weed. They may not eliminate herbicides but every company is claiming reductions
in use of up to 90 peent. Herbicides would go from making up the majority of
pesticide use to one among many and a smaller footprint for pesticides overall. The
one solution iIis to build dedicated, au
with robotics, GPS and Al. Thesare units that drive themselves through the field,
hunting weeds.

AVO is solar powered robot from Ecorobotix (Switzerland) can run for 12
daylight hours and into the night with the help of two rechargeable batteries. It
ignores the crops, targeting theed with a mini dose of herbicide, allowing farmers
to use 90 percent less. Australlaased SwarmFarms is building modular system of
small seltdriving frame to which components can be added or subtracted. A
precision sprayer is just one function thatah be assembled for.

Whi | e tractor pull ed Sspray ednvind s d
technology, tractor units appear to have the most sophisticated precision technology
and have the virtue of leveraging a piece of capital investment most fagadya
own i a big expensive tractor that moves quickly through a field. And they can
certainly be used with setiriving tractors.

Bl ue Riverds (USA) See & Spray syste
spray other products like fungicides or fem#li. The system allows farmers to
customize their strategy, tailoring how wide or narrow an area to spray or how
aggressively they go after anything that looks like a weed. One key aspect of the
technology is that it stores a record of the weeds it enemuand can give farmers
data on weed density and variety, allowing them to fine tune their weed control
regime. WeedIt Australian based agriculture robotics company which produces
optical spot spraying solutions.
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Weed control ranks among the top challenfge farmers and the biggest pest
control issue and weddlling robots play an important role in solving this problem.
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EasterrEuropean Journal of Enterprise Technologies. 2020. Vol. 3(105)-29.19

3. Rogovskiil., TitovaL., Novitskii A., Rebenko/. Research of vibroacoustic
diagnostics of fuel system of engines of combine harvesters. Engineering for Rural
Development. 2019. Vol. 18. P. 2298.
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MOBILE KIT FOR DETERMINATION OF GRA IN LOSSES OF DIRECT
COMBINATION

I.L.ROGOVSKII, Doctor of Technical Sciences, Senior Researcher
National University of Life and Environmental Sciences of Ukraine, Ukraine
[ -mail: rogovskii@nubip.edu.ua

Measurement of losses is the basis of the basies1whcomes to the correct
settings and optimal loading of the comb[a¢ That's why Feiffer has developed a
professional kit (Fig. 1) designed primarily for deal@l as it can be quickly and
easily adapted to any combine harveg3gr

Using trays ¢ determine grain loss, compared to a conventional stubble
inspection, is a breakthroudd]. Well, if you want to be a little more precise in these
matters, we recommend that you invest in a system similar to the Grain Tablet set
made by Feiffer.

First ofall, in combination with the automatic reset system and the application
in the smartphone, it can provide a truly accurate estimate of Ifigsé¥ell, what
happens to a dealer who regularly starts new machines, which is used when
identifying too high Isses caused by the combine delivered to its customers? As a
rule, the combine does not have a tray discharge system for measuring losses; at the
same time, a cursory glance at the stubble left after the passage or the use of a single
tray is sometimes nanough. To determine the exact causes of losses, it would be
useful to determine their level across the entire width of the capture at the same time.

This is where the high hour of the new LFFofi-Kit loss definition from
Feiffer comes. LMS is an abbresion of the English phrase Loss Measuring System,
which is translated into Russian as "loss measurement system".

The set consists of a solid plastic suitcase, which contains two baptergted
electromagnet and remote control devices, as well as corkjelsen scales. In
addition, the LMSProfi-Kit includes a small tower air separator. Even if the last
elements do not fit in the suitcase, anyone, even a not very inflated "inspector" will
be able to take the whole set with him in the field without amplpms. The main
thing is to get to the combine, and the installation process itself is a matter of
seconds. The resetting system for installation on the rear wall of the header includes a
design in the form of a folding corner with a permanent magneth&yay, it has
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been improved: now it requires an even smaller flat surface, and the fasteners have
become stiffer the installed tray does not shake when moving.

To attach the trays in the suitcabere are two electromagnets, which on the
opposite side are equipped with a permanent magnetic surface. Thanks to this design,
the device, firstly, can be installed on the rear wall of the header, and secondly, under
the inclined chamber (ideally, the kattshould be at the highest point during
installation). In order to "jump over" the thrust in the way, in the future the
manufacturer plans to offer an additional adapter. Well and now we include
electromagnets by means of the small switch on the handlevarfix two control
trays (which in the middle have the screwing in fastening metal plate) in the
necessary place.

Then let the combine work again. When the required operating speed is
reached, the "inspector” can "lower" the third tray located on ther side behind
the reaper, and at the same time "eject" the other two with the help of the control
panel. Therefore, all three trays are now in the same row across the entire working
width. When laying in the roll, it is also possible to place both o#tsttromagnets
under the combine to measure losses across the width of the roll. And, pay attention,
all this "auditor" does independently, without exposing neither himself, nor others.
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Electromagnets are completed with the battery. Don't forget to tem tff
after use.

The reaper adapter has been modified, so now it needs even less flat surface; in
addition, it no longer swings. And for the inclined camera in the near future there will
be an adapter with a recess, and then its thrust will no longenibdrance.

The feiffer LMS application allows you to easily and quickly calculate losses.

In one of the new versions, it should be possible to estimate losses on individual
trays.
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TECHNICAL STANDARDS OF EUROPEAN UNION ASSESSMENT
OF QUALITATIVE PERFORMANCE INDICATORS
OF SELF-PROPELLED SPRAYERS

I. S. LIUBCHENKO , post graduate student
National Universityof Life and Environmental Sciences of Ukraine, Ukraine
( -mail: lub4enko.ira@gmail.com

Technical standards of the European Union for the evaluation of quality
performance of selpropelled sprayers are provided by Directive No. 2009/128 / EC
of the Europan Parliament and of the Council of the European Union, which
establishes the legal basis for Community action to achieve environmentally
sustainable pesticides:

- reducing the risks and consequences of their use for human health and the
environment [1];

- more effective implementation of integrated pest management and the use of
alternative approaches and methods {doemical substances) [2];

- serial production, purchase and operation of technical means of pesticide
application is allowed only after thiestate registration [3];

- State registration of technical means of pesticide application is allowed,
which ensure the proper quality of technological operations, prevent harm to the
health of persons working directly with them and the population, as agell
environmental pollution [4];

- state tests and registration of technical means of pesticide application are
carried out by the authorized body and in the manner prescribed by national acts [5];
- technical means of pesticide application, which receigedpositive
assessment based on the results of state tests, are entered in the state register c

technical means of pesticide application [6];

- in case of change in the design of the technical means of pesticide
application, it is subject to mandatorynegistration [7];

- technical means of pesticide application are subject to mandatory certification
[2].

Analyzing the provisions of Ukrainian legislation on control over the use of
pesticides (Table 1 and Table 2), we can conclude that the purposel oétpgation
Is:

- priority of preserving human health and environmental protection in relation
to the economic effect of pesticide use;

- state control of their import into the customs territory, registration,
production, storage, transportation, tradd ase;

- validity of their application;

- minimization of pesticide use through the introduction of organic farming and
other environmentally friendly, nechemical methods of plant protection;
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- safety for human health and the environment during thedyatmn, testing
and use subject to compliance with the requirements established by state standards,
sanitary norms, regulations and other normative documents;

- unity of state policy on pesticieelated activities.

Table 1
Manufacturers and supplierstechnical means for Ukrainian market related to
pesticides
Country of origin | Company | Selfpropelled sprayers
EU countries
Germany Amazone +
Denmark Hardi +
Italy l argam +
France Techoma, +
Netherlands Kverneland -
Denmark Bogballe -
France Sulky, Brochard -
Germany Rauch -
North American countries
USA | John Deere, Challenger | +
SstcO dzd V1 ' oHjdzdzs’ ¢ d3j tod §
Brazil | Jacto, Stara | +
Ukraine
Boguslav Agricultural Machinery +
Lvivagromashproekt +
Agrotechnics -
Khmilnyksilmash -
Orikhivsilmash -
Table 2
Manufacturers and suppliers of technical means to the Ukrainian market in 2021
Indexes Selfpropelled sprayers
Imports of new selpropelled sprayers t
: 340
Ukraine, pcs.
Major importers of sprayers, % Bisoni 11; Agroteki 10;

Agroresourcé 7; Risei 7
The most popular brands of spray] John Deeré 32; Casé 29;
imported to Ukraine, %

Hagieil 7; Tecnomd 7
45

Imports of secondary market of selfopelled
sprayers to Ukraine, pcs.
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