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The STAN GRUNTIV software is designed based on existing and existing mathematical models of
contaminant migration in the soil layer during the filtration process. This complex is created as a multi-
window application. The STAN GRUNTIV software is designed to analyze and evaluate the condition of the
soil layer that is adversely affected by an industrial enterprise.
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Ipoepamuuii  komnaexc STAN GRUNTIV pospobreno na 6a3i cmeopenoi ma ICHYHOYUX
MamemamudHux mooenell Miepayii 3a0pyOHIOIOUUX PeHosUH 6 IPYHMOBOMY wapi 6 npoyeci @irbmpayii.
Jlanuii komnaekc cmeopeno y suensidi bazamogixonnozo 0ooamxy. Ipoepamnuii komniexc STAN GRUNTIV
NPUSHAYEHO O AHANI3YBAHHA A OYIHIOGAHHA CMAHY TPYHMOB020 WApPY, HA SAKUL He2amueHO GNIUBAE
NPOMUCTIO8E NIONPUEMCTEBO.

Knrouoei cnosa: mamemamuuna mooens, IpyHmosuii wap, girempayis

IHpoepammuvii komnnexc STAN GRUNTIV paspabomarn ua 6aze CO30aHHOU U CYUWECHMBYIOUIUX
Mamemamuieckux mooenel Muspayuy 3azpsasHAIOWUX 6euecms 6 NOYGEHHOM Clloe 8 npoyecce puirbmpayuu.
Jlannwlii Komniexc co30an 8 eude MHO200KOHH020 npunoxcenus. Ilpoepammusiii komniekc STAN GRUNTIV
npeoHasHauen Oisl aHAIU3A U OYEHKU COCMOSIHUA NOYGEHHO20 ClOsl, HA KOMOPGIU HEe2AMUBHO Gausem
NpoMbLULIEHHOE NPpeOnpusmue.

Knwuesvie cnosa: mamemamuueckas Mooens, NOYGEHHbIU CLOU, urvbmpayus

INTRODUCTION

In the current conditions of ecological crisis in our country, the quality of initial
environmental information is becoming increasingly poor. One of the reasons is the lack of
a proper quality control system for the raw data. Therefore, there is a need to develop and
implement modern, efficient automated systems that need to incorporate indicators from an
environmental point of view for a more objective assessment of the ecological status of the
soil layer.
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PREREQUISITES FOR CREATING A SOFTWARE COMPLEX

To predict the condition of the soil layer, it is very important to control the impacts of
an industrial enterprise, which is the collection and processing of information that can be
used to assess the condition and composition of soils.

Today in Ukraine, industrial facilities using various methodologies for assessing the
extent of contamination of soil layer, but they do not account for the consistent calculation
of pollution. As a result, it takes a lot of time to analyze the results of the calculations.
Therefore, it is not possible to talk about existing software for assessing the level of
contamination of the soil layer of an industrial enterprise.

THE CONTENT OF THE SOFTWARE COMPLEX

The STAN GRUNTIV software package is designed to assess the soil condition.
This software package was implemented in the programming language "java" and is
intended for use in the Microsoft Windows 10 operating system.

The STAN_GRUNTIV software package implements the proposed mathematical
models of contaminant migration in the soil layer, uses the dependence of determining the
index of assessment of the level of environmental hazard and risk of impact on the soil layer
by an industrial enterprise (facility) [1-4].

Preparation and input of baseline contamination data is performed personally by the
user (Fig.1). The source data of the software complex STAN GRUNTIV are the
concentrations of pollutants, the variables required for the calculation of mathematical
models.
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Fig. 1. Preparation and input of raw data

INTERFACE AND WORK WITH THE SOFTWARE

The STAN_GRUNTIV software package has a user-friendly interface that facilitates
the process of soil layer assessment and enables the determination of the level of impact on
soils by an industrial enterprise. The calculation results are obtained in the form of a report
stored digitally in a user-selected location in the * .xIs file.
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The program is downloaded by executing the STAN GRUNTIV.exe file. When you
download this program, a window (Fig.2) appears which introduces the name and location
of the industrial object, which affects the condition of the soil layer.

Fig. 2. Window of input of parameters of industrial enterprise

The working menu of the STAN GRUNTIV automated system consists of four tabs:
1. Characteristics of an industrial object is a window for entering data of an industrial
enterprise;
2. Assessment taking into accounts the chemical reaction in the filtration process is a
window for calculating a mathematical model of the process of filtration of wastewater,
taking into account the chemical reaction.
3. Assessment taking into account mass transfer processes is window of calculation of
mathematical model of process of sewage filtration taking into account mass transfer
processes:
3.1. The process of mass transfer in the soil layer is a window of calculation of the
mathematical model of the process of sewage filtration taking into account mass transfer
processes;
3.2. At equilibrium sorption is a window of calculation of the mathematical model of the
process of sewage filtration taking into account mass transfer processes at equilibrium
sorption;
3.3. When crystallization or dissolved components of the rock in the filtered water is a
window for calculating a mathematical model of the process of filtration of wastewater,
taking into account the mass exchange processes in the crystallization or dissolution of the
components of the rock in the filter water;
3.4. At non-equilibrium irreversible sorption is a window of calculation of mathematical
model of process of sewage filtration taking into account mass-exchange processes at non-
equilibrium irreversible sorption;
4. Assessment taking into accounts the features of the soil layer is a window for calculating
the mathematical model of the process of sewage filtration, taking into account the
characteristics of the soil layer.

The main windows of the software complex are shown in Fig.3. — Fig. 9.
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Fig. 3. Industrial Property Description Window
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Fig.4. Calculation window for mathematical model of sewage filtration process - tab
"Evaluation with consideration of chemical reaction in filtration process"
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Fig.5. Calculation window for mathematical model of sewage filtration process - tab «The
process of mass transfer in the soil layer»
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Fig.6. Window of calculation of mathematical model of sewage filtration process taking into
account mass transfer processes - tab “At equilibrium sorption”
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Fig. 7. Window of calculation of mathematical model of sewage filtration process taking
into account mass transfer processes - tab "At crystallization or dissolved components of
rock in filter water"

The program provides a procedure for error handling, that is, when filling in the
required data for the calculation there is a blank cell or no information about the pollutant.

CONCLUSIONS

So, the developed software complex STAN GRUNTIV allows to estimate the level of
soil layer contamination by an industrial enterprise and will facilitate the work of the user
(which estimates the level of impacts of an industrial object on soils), requiring only the
availability of initial information on the object, does not require specialized knowledge
about the problem assessment of impacts on the soil layer by an industrial site, as well as the
operation of the software complex, so there is a possibility of widespread implementation of
the software complex in the procedure contamination of soil layer.
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Fig. 8. Window of calculation of mathematical model of sewage filtration process taking
into account mass transfer processes - tab "At non-equilibrium irreversible sorption"
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Fig. 9. Calculation window for mathematical model of sewage filtration process - tab
“Assessment taking into account soil layer features”
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