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Introduction:  It is known that the medium fiber cotton fiber is separated from the seed by 

a sawed fiber separator machine, the long time of hairless seeds separated from the fiber in the 

working chamber has a negative effect on the productivity of this machine, fiber and seed quality. 

In addition, hairless seeds are removed through the seed comb. 

        T has been determined that the long-term persistence of the seed in the cotton field is 

one of the factors affecting the productivity of the saw gin. Ensuring faster release of germinated 

seeds from the working chamber of the gin is the main way to increase the productivity of the gin. 

According to the conducted theoretical and experimental studies, it is possible to increase gin 

productivity and fiber quality by installing an additional seeding device in the central part of the 

working chamber [1]. 

 Methods and materials: Among other factors that determine the state of the cotton 

ball, the distribution of its speed along the walls of the chamber is of great importance. The main 

goal of the issue is to determine the calculation parameters for improving the parameters of seed 

germination in the working chamber. To solve the problem, we analyze the cotton flow between 

two curved walls (L1 and L2). Cotton flow passes easily through the holes. Its movement is mainly 

influenced by gravity and centrifugal force. For example, it is solved by the small parameter 

method [2] 

 

 
Figure 1. The flow square. 
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Fig. 2. Konanic region. 

 Result and discussion: Current potential, we consider its movement to be stable. 

In this case, taking the upper half-plane of the parametric variable G_t(t=𝜉+Lē) as an auxiliary 

area (Figures 2 and 3), and 
dw

dt
=(w= 𝜑 + 𝚤𝛹)) using the method of separate points for derivative 

functions of the complex potential, we have the following we will be: 
𝑑𝑤

𝑑𝑡
=-

𝑞𝐻

𝜋(𝑡−𝑑1)
                                                           (1) 

Here 𝑞𝐻 = 𝐿𝐻 ∗ 𝑉𝐻         (𝑚
2/s)  (NN) cotton flow rate. 

Ln, Vn
      (NN) cotton flow width and speed at the beginning of the section. (1) 

according to the formula (L1 va  L2), we determine the angular vector of the speed of cotton 

pieces along the curves using the last dimensional approximation method. 

Ɵ(t)=At+B              (2) 

With the boundary values of the Zhukovsky function: 

𝜔 =  𝜏 + 𝜄Ɵ,=ln
v

v
     (3) 

Jmω(t)=

[
 
 
 
 
 
 

(a − 1)𝜋   𝑝𝑟𝑖   𝜂 = 𝑜, −𝑎 < ξ < −B,

Ɵ1(ξ)    𝑝𝑟𝑖  𝜂 = 𝑜,−B < ξ < −C,
 −𝛽𝜋        𝑝𝑟𝑖  𝜂 = 𝑜,−𝐶 < ξ < −1

𝜃2(𝜉)𝑝𝑟𝑖 𝜂 = 𝑜, 𝚏 < ξ < −C,

−
𝜋

2𝑝𝑟𝑖
𝜂 = 𝑜,−∞ < 𝜉 < −𝑎, 1 < 𝜉 < 𝑓 

𝑦𝑒 < 𝜉 < ∞

        (4) 

By introducing a new function,  𝜔1(t)=
𝜔(𝑡)

𝑅(𝑡)
,       R(t)=√𝑡2-1      (4)   we will have 

Using the Schwarz integral formula, we get the following: 

    Jmω1(t)= Jm
𝜔(𝑡)

𝑅(𝑡)
        (5)      Then:     Ɵ1(ξ)=

[(𝑎−1+𝛽)ξ+(𝑎−1)C+B𝛽]𝜋

𝐶−𝐵
          (6) 

   Ɵ2(ξ)=
(2𝑒−𝚏−ξ)𝜋

𝑒−𝚏
     (7)   According to the calculated integral included in formula (4).  or 

the joint complex velocity of the flow   V=𝑒−𝜔(𝑡)  taking into account  we get the following    : 

ṽ=∑ (𝐼𝑂
𝚤 )−1𝐺

𝚤=1 =
1

𝐼𝑂
1∗𝐼𝑂

2∗𝐼𝑂
3∗𝐼𝑂

4∗𝐼𝑂
5∗𝐼𝑂

6     (8)  Here   : 𝑉 =
ṽ

𝑉𝑂
 ,       

𝑉𝑂--flow rate  V- cotton velocity from the formula (1) and (8) for the geometric problem  
𝑑𝑧

𝑑𝑡
=-

𝐿𝐻

𝜋(𝑡−𝑑1)
∗ [ṽ(𝑡)]−1     (9)  originates. 

 The results of the experiment show that the following factors affect the average time of 

hairless seeds in the working chamber of the 4DP-130 saw fiber separator. Machine performance 

(X1), the number of rotations of the auxiliary fertilizer equipment (X2) and the amount of hairless 

seeds coming out of the auxiliary fertilizer equipment (X3). 

 Based on the experimental results, its mathematical model is represented by the 

following formula: 

𝑌 = 61.7 − 3.58𝑋2 − 2.27𝑋3 + 2.65𝑋1𝑋2 + 2.85𝑋1𝑋3 + 14𝑋1𝑋3 + 2.25𝑋1𝑋2𝑋3 
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 where: Y- the average residence time of hairless seeds in the working chamber 

(seconds). 

 As can be seen from equation (1), the factors X2 and X3, that have the most influence 

on the average residence time of hairless seeds in the working chamber, and the least influencing 

factors 𝑋1, 𝑋2, 𝑋3 and thus, using the equation, we calculate the average residence time of the seeds 

in the working chamber and see its graph (Fig. 2). 

 The correlation graph of the average residence time of hairless seeds in the working 

chamber with the machine performance is drawn. The graph consists of 5 Y=Y(X1) shaped curves. 

The first curve shows the smallest index of the factors X2, X3, and the fifth curve shows the largest 

index, the rest of the curves are intermediate. 

 In the second curve, it increases from 67.6 seconds to 68.5 seconds when X2== 200 rpm, 

X3=210 kg. 

 The third curve does not change when X2=250 rpm X3=280 kg. 

 In the fourth curve, when X2=300 rpm, X3=350 kg, it increases from 61.6 seconds to 62.9 

seconds. The fifth curve increases from 67.4 seconds to 72.3 seconds when X2 = 350 rpm and X3 

= 420 kg.  
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 The number of rotations of the auxiliary seeding equipment, 

revolutions/minute 

Figure 2. Correlation graph of the average residence time of hairless seeds in the working 

chamber of the sawing machine 

Graphs of correlation between the number of revolutions of the seeding equipment and the 

average residence time of hairless seeds in the working chamber are presented (Fig. 3). 
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Figure 3. Correlation graph of the average residence time of seeds in the working chamber 

in the auxiliary seeding equipment 

 As can be seen from the graph, as can be seen in the first curve, when X1=7.4 rpm 

kg/saw-hour, X3=140 kg, the average residence time of hairless seeds in the working chamber is 

54 out of 79.4 seconds, Decreases to 3 seconds. The third curve in line X1=10.8 kg/saw-hour, 

X3=280 kg decreases from 65.3 seconds to 58.1 seconds. In the fourth curve, when X1=12.5 

kg/saw-hour, X3=250 kg, it increases from 58.6 seconds to 63.9 seconds. In the fifth curve, when 

X1=14.2 kg/saw-hour, X3=420 kg, it increases from 52.3 seconds to 72.3 seconds. 

 Conclusion.   According to calculations, the effective seed separation from the 

working chamber of the saw gin depends on the number of revolutions of the seed separator and 

the speed at which the depilated seeds are ejected from the device. As a result of the conducted 

research, the most optimal values of the main factors in the working chamber of the saw were 

determined. 

Based on the production results, the positive change in the composition of the raw material 

shaft is due to the increase in its rotation speed, as well as the reduction of the time of seed and 

fiber in the raw material shaft, which causes a decrease in the mass and density of the raw material 

shaft, and an increase in the level of fiber. 

 At this point, it can be said that it is possible to increase the productivity of the 

machine, the quality of fiber and seed, only at the expense of reducing the average residence time 

of hairless seeds in the working chamber of the sawing machine. It can be concluded from the 

figures 1, 2, 3 that the best indicator of the average residence time of hairless seeds in the working 

chamber is X1=12.5 kg/saw hour, X2=300 rev/min and X2= 350 kg It will be. 
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