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ch in the System of

of Grain Storage

Technological Process

Liashenko Oleksii'
Znaiduk Vasyl®
Kazmina Daryna®
ern monitoring

Abstract. One of the requirements for mode

systems is the lir'ncl_r detection of changes in the state of l!u'
\\ stem and ensuring continuous operation Using the a(lup{n'e
approach in the operation of the SCADA system, it is possible
to ensure complving with the technological -~ process
parameters and obtaining quality products.

Keywords: controller, SCADA system, operating algorithm,
microclimate, object. adaptive system.

I INTRODUCTION AND PROBLEM STATEMENT

The SCADA systems are used to monitor and control
technological processes in the agricultural industry. Modern
requirements for the SCADA  systems must have many
parameters  that  will  ensure trouble-free operation.
Conventional engineering approaches and tools, such as
development methodologies. architectural styles, modeling
techniques, have limited capabilities to work with many quality
attributes at the same time, and require important initial
knowledge of the exact goals of the system and of every
interaction that it enters and with which it can face in the
future, should be known at the time of design. A possible
solution to the problem is to build adaptive systems that can
effectively adapt to failures, component replacement, and
environmental changes with less human intervention or
centralized operation [1-2]. If the system is adaptive, it
implicitly means that it is flexible to adapt to dynamic changes
in the environment. has a scalable ability to control the increase
in size, and is able to cope with the evolution of its complexity.

1. PROBILEM SOLUTION AND RESULTS

After analyzing the technological process of grain storage
and drying, it can be determined that to maintain the
m-c_roclim:nc in the granary for high-quality and long-term
grain storage, as well as 10 be able to dry and cool the grain, a
programmable logic controller with sensors of moisture and
temperature of grain and air in the granary is used. The control
system also includes a flowmeter to control the air supplied 1o
the grain embankment and gencral air exchange in the granary

In the presented study it is offered a mathematical model o.f
temperature forecasting and correction, which describes th
change of temperare and other microclimate paran;c( .
dcper)dmg on the external environmental conditions, t}:
;Igomhm of microclimate control is developed w}:
interrogating the sensors, the microcontroller drltnt;in .
values of the microclimate parameters and then, in accorc;anlt:

with the agrotechnological requirem i
. logica ents, issues co
on the electrical equipment. mirol effects

K s Nati
e l“'.-l-ﬁlIM. Ukraine, e-mail: oleksu lasheny,, "

| University of Radio Electronics 14 Ny ™
Kharkiv UA-61166. 1 kraine. e-mml_ karisonmany g, | b
Kharkiv National L miversity of Radio Electronics 14\
Kharkiv UA-61166. Ukraine. e-mail_darvna kizmyp, -,
When designing the SCADA  system, the s
requirements were ma_dc: Oplllpl.zx'lllon of the fk\u:ll
consumption of the object: possibility 10 connect ¢,
analytical scales with @ unified output current signy) ;.
mA: implementation of  protective algorithms ;.
technological equipment; protection against incorrect wm‘
of switching on of the equipment: automatic sop of 4
equipment in case of _cmcrgcncncs: automation of w,
algorithms (choice of lraqspon routes, - startstop breg,
execution of protective algorithms: reduction of freclng
emergency situations; visualization of implementation of
lcchnzwlogical processes on mnemonic circuits and g
realization of object performance control.  quanty |
production at each stage); multi-level access system (3, 4]
The microclimate control subsystem includes:
1) maintaining the optimum air temperature during i
cooling to increase storage life;
2) sustaining humidity of air within 65-75% that provd
the optimum one at storage of grain moisture equal o 14-1¢
3 controlling over the minimum required air ©
depending on grain moisture
The developed SCADA provides support for the operss
system that uses the adaptive approach to ensure quality
dynamically changing process parameters and 9%
components,

Kharkiv
Kharkiv Nationa

»
Guky 4

11. CONCILUSIONS

.~ The offered approach allows predicting the 0
influence of microclimate parameters and applying the o
working principle of electrical equipment With flev
hierarchical structure in real time while changing lf\h"“""?'
tasks 1o support them. An efficient automated sywh
monitoring temperature and humidity in the grana? *
developed, which allows saving energy fesouree® =
using controllers with the adap(i\'«: control approach
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