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In this project, a technological process used optimal models of operation. Change the actual
creates a computer model of the object-oriented construction of the grain dryer unit; we can check the
approach. Process control for real-life grain drying operation drying process. Model of the external
drum model is characterized as an object of special environment on the basis of the ratio encapsulation
programs. Considered real object of the drying mechanism, shall be determined by the properties of
process, carried out external relations with the the object's interface. The object information from
programming. Drying the object can be detected and the external environment in the software
characterized by its properties: environment will be pre-screened before, reviewed
class Tagregat the terms of the equation that is pre-defined criteria.
{ Only fully satisfy the conditions of this data are

private: only written inner edge of hidden object. These edges
float FV_tn; // Speed carrier, m /s are not visible from the external environment and
protected from direct access. This increases the
__fastcall TAgregat (void); // Constructor reliability of computer models. As a result of his
} work in the object model of grain drying use of the
extern TAgregat * Agregat; following information:

Drying the object of the program is defined as a 1. The amount of moisture in the first and wheat;
class all of its properties. At the same time, the 2. The initial and final temperate wheat;
relationship with the environment is completely 3. The agency used grain drying the first and last
determined by properties interface, technological temperature and flow rate of total income;
process of drying Kkinetic equation based on 4. Drying drum rotational speed,;
calculation of drying unit's performance. Is 5. Drying drum, the angle of inclination of the
determined scientific theoretical research algorithms. plains;

Block diagram the technological drying process 6. Wheat seed diameter of the heat;
computer control system (Fig.1). 7. Dryer to dry the product performance;

Grain drying process is controlled by special 8. Evaporate moisture on wheat and wheat grain
defined in the model equations. At the same time, the temperature heat capacity;
computer model makes it possible to carry out 9. The density of the air used for drying grain, air
scientific research. Theoretical and fill in the details flow and air kinematical on turnover.

with a grain drying process allows to determine the
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Introduction of the
computer  control
system of input

parameters

Theoretical or Reception of data coming

scientific research, from sensors placed on

using data from a file the drying unit

download
The input parameters using the Determined by the calculation of
Kinetic equation is determined basic kinetic equation plant
by the criteria of performance. productivity.
The results obtained by different The results of the management
depending on the graphics of the model through a drying unit
video-Pay. Drying process controls the drying process
parameters of the imaging management

\_/

End

Figure 1 - Block diagram of the technological process of drying.
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C++ input parameters listed above are
characterized by the drying properties object in the
form of: Mathematical and physical model created in
the process of drying, the drying process was the
kinetic equation in the form of a set of criteria
equations. The management of the technological
process of drying of wheat grain products processing
plant for the drying drum (1) was chosen as the
criteria of the equation.

F (Fo; G/Lm; Ko; E; 0; Re; Fr;sina)=0 (1)

Calculating object properties defined criteria:
1. Criteria Reynolds: 2 * FV_tn * Fda / FV_kin_v;
2. Humidity simplex: (Fun-FUK) / fun;
3. Fourier criteria: Fa * Ft_sr / pow (t_a, 2);
4. Criteria Froude: 2 * pow (3.14,2) * pow (Fn, 2) *
FD_sig/ Fg;
5. Criteria crossover: Fr_t* FUn / (FCm * FTn);
6. The temperature simplex: (FTkm-FTnm) / (FTn-
FTK);
7. Simplex: FV_tn * 3.14 * pow (FD_sig, 2) * FRo_b
*(Lpsi)/4;
8. The horizontal angle to the plane of the drum,
degrees:

fabs (cos (DegToRad (10 * (Falfa + 3))))

A study of technological process of drying
criteria equations.

E = A *Koa * Fob * (G/Lm) ¢ * Red * OeFrf  (2)
* Cosg 10 (alpha 3)

The analysis of the results experimental work of
criteria determined by the value indicators of degree

equation and stability, grain drying drum installation
process kinetic equations:

E=FK_ A*pow(E,FK a)*pow(Re,FK b)*pow
((Fa/pow(t_a,2)),FK_c)*pow(Fr,FK_e)*pow(
L,FK_f)*pow(Teta,FK_g)*pow(Ko,FK_h)* 3)
pow(fabs(cos(DegToRad(10*(Falfa+3)))),FK

i)

As a result of the experimental criteria and oversized
values varied within the following:
Re = 568,42, 1122,63; FO = 38,74, 167,24; Fr =
0,04, 0,23; (G/LM) = 0,14, 0,85; q= 0,22, 3,16; KO
=20,67, 49,09

The value of the results of the study found.

Computer model to ensure the proper
functioning of the drum drying is necessary to ensure
the execution contracts in accordance with the
determination properties object. Object drying
properties of grain drying process is obtained by
carrying out experimental work restrictions.
Computer models can be operated in two different
data: According to a study of the theoretical and real-
time processing of data from the drying unit by
calculating the efficiency of the drying unit. External
information is drying properties an item of income.
Theoretical research data from sensors located on the
drying unit or can be downloaded from a file on disk.
At the same time, the drying drum in case of a
change in the design of the internal Kkinetic criteria
varies in the degree of the equation. In this sense, the
computer model is universal. Grain drying process is
fully automated.

Table 1.

The optimal technological modes of drying of wheat and practical guidance.

Technological settings work barabannix agregatov Recommend | Values of units
1. The angle of inclination of the drum Grad -2,-3

2. Heat carrier flow rate m/s 2,9+3,1

3. The frequency of rotation of the drum % 0,2 40,217

4. The ratio co 40-42

5. The temperature of the heat carrier first co 185+205

6. The peak temperature of the gases 105-110

Grain drying process automated analysis
system, when taking into account the main window

(Fig.2):

ISPC The Combination of Technology &
Education, Ostersund, Sweden

179

THOMSON REUTERS

Indexed in Thomson Reuters




Impact Factor ISRA (India) = 1.344

Impact Factor ISI (Dubai, UAE) = 0.829
based on International Citation Report (ICR)
Impact Factor GIF (Australia) =0.356

Impact Factor JIF =1.500
Impact Factor SIS (USA) =0.912
Impact Factor PUHII (Russia) = 0.179
Impact Factor ESJI (KZ) =1.042

i X\ AgTomaTiaHpoBanHoe MporpamHoe YCTPOHCTED

,
a 7 ——— v
/4 :
\

A

Bxoauwie napaMeTpu

@

& Mpacmuku

4 Anumauus

ll: Buixon

Figure 2 - The main window of the computer program.

The main window of the program consists
following menu ways: input, graphics, animation.
"Input settings" menu we have ever used a computer
model of the entire input parameters program will be
included in the box (Fig.3). At the same time, in
accordance with the input parameters in this window,
drum drying unit performance is clearly related to the
location of the plane. "Exit" button to return main
window. Theoretically or experimentally obtained
values of the input parameters, calculated in a way to

fill the schedule, it can be saved to a file. This allows
the use of this information in the future other
calculations. Input parameter values are indicators of
the drying process after a full explanation of criteria.
For this purpose, the "Calculate" button must be
pressed. During unit design changing mix of wheat,
the change the value of the factors in the equation.
This is how to improve the process of drying and dry
will help to increase the effectiveness of the new
structures:
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Figure 3 - Computer control system input parameters and criteria for calculating window.
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Analysis of the results of the calculation is used
for a variety of graphs showing the relationship.
They open the main window of the program for the
"Graphics" menu must be selected. In this window,
drum drying unit in the form of the dependence of
the different modes graphs. Product dependence of
the angle of inclination plane of drum drying (Fig.3).

& Ipamin

Drum drying unit shown in the schedule of the
temperature dependence of heat carrier. The territory
of the transition temperature can be obtained by
changing the optimal drying conditions. In
accordance with the changes in the program builds a
graph (Fig.4).
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Figure 4 - Drum drying schedule dependence on the angle of inclination of the plane of the drum unit
productivity layout.

# Fpaquki

# pagpuk2

2 Mpaguk3

 paqukd

¥ Tpaqukd

|
|+ = - =

—— =

 Mawerme ‘

o

[ LB B S @ S [E @ _ieen

{

Figure 5 - The drum drying plant productivity and schedule dependent on the speed of the heat carrier.

ISPC The Combination of Technology &
Education, Ostersund, Sweden

181

THOMSON REUTERS

Indexed in Thomson Reuters




Impact Factor ISRA (India) = 1.344
Impact Factor I1SI (Dubai, UAE) = 0.829

based on International Citation Report (ICR)

Impact Factor GIF (Australia) =0.356

Impact Factor JIF =1.500
Impact Factor SIS (USA) =0.912
Impact Factor PUHII (Russia) = 0.179
Impact Factor ESJI (KZ) =1.042

Drum drying unit graph shows the frequency of
rotation of the drum. The frequency of rotation of the
drum, you can change the value of the territory
switch. In accordance with the changes in the
program builds a graph. Schedule drum drying unit
about the temperature dependence of the heat carrier
in the bottom of the window. Long temperature can
change the value of the territory of the switch. In

accordance with the changes in the program builds a
graph. Drum drying unit shown in the schedule of
wheat seed moisture dependence. Wheat seed
humidity can change the value of the territory of the
switch. In accordance with the changes in the
program builds a graph. All of the above depending
on the schedule of the windows can be published.
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Figure 6 - The drum drying plant productivity graph the frequency of rotation of the drum.
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Figure 7 - Drum drying plant productivity in the first schedule of the temperature dependence of the heat

carrier.
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Figure 9 - Drum drying plant process flow diagram.
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