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Abstract – The study presents the results of research on the kinetics of filtration drying of wild carrot pomace for the production of alternative solid fuel. The relevance of choosing this material as the research object is justified. The influence of the height of the stationary layer, the temperature of the heating agent, and its filtration rate through the stationary layer of wild carrot pomace on the drying process is analyzed. A graphical dependence of the filtration drying rate on the material's current moisture content is provided, along with an investigation of the moisture removal dynamics and drying rate under different heating agent parameters and stationary layer heights.
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Introduction
A significant portion of plant waste in Ukraine comes from the pharmaceutical industry. One such waste product is wild carrot pomace, which is formed as a byproduct of extracting target components from the plant. In many cases, this plant waste is disposed of by transporting it to landfills. During the decomposition process, harmful leachate is released, which negatively impacts the environment [1]. Therefore, the issue of waste utilization or recycling is highly relevant.
One potential method of utilizing wild carrot pomace is through the production of fuel briquettes, which are an alternative, eco-friendly solid fuel. The production process for biomass fuel briquettes involves drying the material to a moisture content not exceeding 14% by mass [2]. This not only extends the shelf life of the biomass as raw material but also enhances the quality of the resulting alternative fuel.
Filtration drying was chosen as the method for drying wild carrot pomace because it is highly efficient for drying finely ground plant materials in a stationary layer [3].
The kinetics of filtration drying has been studied by several researchers. For example, in [4], researchers investigated the kinetics of filtration drying of barley brewing spent grain. In [5], the authors examined the kinetics of filtration drying of corn distillery stillage. These studies demonstrated the influence of different layer and heating agent parameters on the drying intensity. The kinetics of filtration drying of veneer shavings was investigated in [6].
However, the results of these studies cannot be directly applied to the stationary layer of wild carrot pomace due to differences in material properties. Each material exhibits unique characteristics, such as layer porosity, the equivalent diameter of the channels between particles, and fractional composition.
Experimental part
The study on the kinetics of filtration drying was conducted using wild carrot pomace obtained from a local pharmaceutical manufacturer. The initial moisture content of the material was 41.5%. 
The study of the kinetics of filtration drying of wild carrot pomace, the dynamics of moisture removal, and the drying rate as a function of the current moisture content was carried out using the experimental setup described in [7].
Experiments were carried out under various heating agent parameters: temperatures (40, 50, 60, 70, 80 ˚C), flow velocities (1.2, 1.7, 2.2, 2.6, 3.1 m/s), and different stationary layer heights of wild carrot pomace (40, 60, 80, 100 mm). Filtration drying was conducted until the material reached a moisture content of 5%.
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Fig. 1. Wild carrot pomace particle under a microscope, MBB-1A model
Results and discussion
The results of the investigation into the effect of the heating agent filtration rate through the stationary layer of wild carrot pomace on drying time are shown in Fig. 2a. Fig. 2b illustrates the dynamics of moisture removal from the material, while Fig. 2c presents the dependence of the drying rate on the moisture content of wild carrot pomace. The temperature of the heating agent was 60 ˚C, and the stationary layer height was 80 mm.
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Fig. 2. Graphical representation of the
 effect of heating agent velocity on drying
 time:
a – drying kinetics of wild carrot pomace;
b – dynamics of moisture removal from 
the stationary layer of wild carrot pomace;
c – drying rate of wild carrot pomace.
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Fig. 3 presents the results of the study on the kinetics of filtration drying of wild carrot pomace at different heating agent temperatures, with a filtration rate of 2.2 m/s and a stationary layer height of 80 mm.
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Fig. 3. Graphical representation of the
       effect of heating agent temperature on
 drying time:

a – drying kinetics of wild carrot pomace;

b – dynamics of moisture removal from the stationary layer of wild carrot pomace;

c – drying rate of wild carrot pomace.
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By analyzing Figs. 2a and 3a, it can be concluded that an increase in the velocity and temperature of the heating agent leads to a higher drying intensity.
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[bookmark: _GoBack][image: ]Fig. 4. Graphical representation of the
 effect of stationary layer height on drying
 time:

a – drying kinetics of wild carrot pomace;

b – dynamics of moisture removal from the stationary layer of wild carrot pomace;

c – drying rate of wild carrot pomace.
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Fig. 4 shows the results of the study on the kinetics of filtration drying of wild carrot pomace at different stationary layer heights. The temperature of the heating agent was 60 ˚C, and its velocity through the stationary layer was 2.2 m/s.As shown in Fig. 4a, as the height of the stationary layer of wild carrot pomace increases, the tangent of the slope of the curve decreases. This indicates that the path for the mass transfer front becomes longer.
Based on the results of the study, the optimal drying parameters for wild carrot pomace were determined as follows: H = 80 mm; ₀ = 2.2 m/s; T = 333 K.
Conclusions
The study investigated the kinetics of filtration drying of wild carrot pomace. Specifically, the experimental impact of parameters such as temperature, heating agent velocity through the stationary layer of wild carrot pomace, and the height of the stationary layer on the drying rate was determined. It was established that with an increase in the velocity and temperature of the heating agent, the drying process occurs more quickly. The optimal drying parameters for wild carrot pomace were identified.
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