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Abstract

Modernized potato harvesters are designed to deliver the required level of productivity under specified operating conditions and
within different soil environments. However, in present-day field conditions, the effectiveness of these machines does not always
meet expectations. In particular, the degree of complete separation of potato tubers from the soil mixture tends to decrease, which
in turn leads to an increase in both quantitative losses and mechanical damage to the harvested tubers. These negative outcomes
are largely associated with the insufficient efficiency and imperfect operation of the separating components that form a key part
of the potato harvester’s working system. When the separating elements do not perform optimally, the soil-tuber mixture is not
adequately processed, and this results in reduced harvesting quality and lower overall efficiency. The overall performance of a
potato harvester is closely linked to the permeability and effectiveness of its separating elements. These components are
responsible for allowing soil and smaller particles to pass through while retaining and transporting the potato tubers with minimal
damage. If the permeability of these elements is not properly matched to the characteristics of the soil and crop, the machine’s
performance deteriorates. Therefore, understanding and optimizing the parameters of the separating system is essential for
improving the operational efficiency of modern potato harvesters. This study focuses on analyzing how the parameters of the
elevator working elements depend on the structural design of the potato harvester. The elevator plays a crucial role in transporting
the soil-tuber mixture through the separating system and facilitating the removal of soil from the harvested crop. By examining
the relationship between the design features of the harvester and the operational parameters of the elevator working element, the
research aims to identify ways to improve separation quality and reduce tuber losses and damage. To investigate these
relationships, continuous variations in the mass, volume, and weight of soil entering the separating element were considered.
These changing conditions simulate real harvesting scenarios in which the amount and properties of soil entering the machine
vary over time. By analyzing how these variables influence the performance of the separating system, the study evaluates the
dependence of the separating element length on the operational effectiveness of the potato harvester. The results provide insight
into how design and parameter adjustments can enhance separation efficiency, improve permeability, and ultimately increase the
overall productivity and reliability of potato harvesting machines under modern agricultural conditions.
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1. Introduction

In Uzbekistan, the total area allocated to potato cultivation
reaches approximately 1.3 million hectares, making it one of
the significant agricultural crops in the country’s farming
structure. The average gross yield obtained from cultivated
lands amounts to about 3,110,000 tons, which reflects the im-
portant role of potato production in ensuring food security and
meeting the domestic market demand. Potatoes are widely
grown across different regions due to favorable soil and cli-
matic conditions, as well as their high nutritional and eco-
nomic value. At present, the majority of the potato harvest is
collected using agricultural machinery and various improved
harvesting devices. The introduction of mechanized technolo-
gies has significantly reduced manual labor, shortened har-
vesting time, and increased overall efficiency. Nevertheless,
with the expansion of cultivated areas and the growing pro-
duction volume, the demand for modern machinery and ad-
vanced harvesting equipment continues to rise steadily. In this
context, the development and research of improved types of
potato harvesting tools remain highly relevant. Enhancing the
design, efficiency, and reliability of harvesting machinery will
contribute to reducing crop losses, minimizing tuber damage,
lowering energy consumption, and improving overall produc-
tivity. Therefore, scientific investigations aimed at optimizing

potato harvesting technologies will continue to be a priority
direction in the agricultural sector.

2. Research Object

This paper studies the influence of soil mass volume and
other quantitative changes on subsequent quantitative changes
of each previous quantitative change by continuously measur-
ing the final mass passing through the excavation area. [1, 2]
The study established correlations with statistical data of the
quantities related to the elevator length in the potato harvester.
[3, 4] The studies presented data on the normal distribution of
random variables representing correlation and distribution
functions. This paper examines issues such as the degree of
dependence of each experimental result on the previous result
and the degree of correlation [15].

3. Research Results

The following table presents the results corresponding to
the mass of excavated cloddy soil along the length of the ele-
vator.

Table 1. The results corresponding to the mass of excavated cloddy soil along the length of the elevator.

N Q, kg q, kg/m ?
1 100 30
2 100 30
3 100 50
4 100 50
5 100 100
6 100 100
7 150 30
8 150 30
9 150 30
10 150 50
11 150 50
12 150 50
13 150 100
14 150 100
15 150 100
16 200 30
17 200 30

18 200 30

m, kg L, m
5 1.6
7.5 0.8
5 1
7.5 0.5
5 0.5
7.5 0.25
5 33
7.5 2.5
10 1.6
5 2
7.5 1.5
10 1

5 1
7.5 0.75
10 0.5
5 5
7.5 4.1
10 33
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N Q, kg q, kg/m ?
19 200 50
20 200 50
21 200 50
22 200 100
23 200 100
24 200 100
25 250 30
26 250 30
27 250 30
28 250 50
29 250 50
30 250 50
31 250 100
32 250 100
33 250 100

The last column of the table shows the elevator length, cor-
responding to the final mass of the grain at the elevator and
the volume. We determine the degree of correlation between
these dimensions corresponding to the length and, if so, to
what extent. First, we determine the autocorrelation coeffi-
cient for the values in the last column of the table according
to [5, 6]. Here, we present a correlogram for four lags.

Table 2. The elevator length, corresponding to the final mass of the
grain at the elevator and the volume.

Lag (order) I tt-L Correlogram

1 0.5872 ol Noticeable
2 0.274 *ok Weak

3 0.0937 * Weak

4 -0.04541 * Weak

As the table shows, the correlation gradually decreases.
Specifically, the results in the table show that the relationship
is very weak for the orderings, with a significant correlation
for the lagged ordering [7, 8].

Now let's present the second-order autoregressive equation
for the last column in this table.

L, = 0.68 + 0.248L,_, + 0.001 (1)

25

m, kg L, m
5 33
7.5 32
10 2.5
5 2
7.5 1.25
10 1

5 6.6
7.5 5.8
10 5

5 4
7.5 3.5
10 3

5 2
7.5 1.7
10 1.5

The obtained theoretical dependence can be determined us-
ing the graph of the practical dependence (Figure 1).

Data results
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Figure 1. Results of the second-order autoregressive equation data
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The red line shows the geometric position of the theoretical
results, and the blue line shows the geometric position of the
practical results [9, 10].

4. Conclusions

The sample standard deviations for the second-order auto-
regression for the elevator length indicators satisfy the condi-
tions given in [11, 12]. In this series of dynamics, a tendency
is observed r (L = 0.587—1. It is evident from the graph that,
in accordance with the results presented in Table 1, the lines
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overlap several times for sizes greater than 1 m and less than
2 m. Using the model under consideration, it is possible to ex-
press the existence of a weak, albeit autocorrelation, relation-
ship between the elevator dimensions and the ratio between
the final mass added to the working element and the elevator
length using the autoregressive equation [13, 14].
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