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Abstract

In the cotton factories ginning process bales of raw cotton in cotton tube
transporting through the air has written in the article. As a result, cotton with
cotton in the air separated by a separator device with air traffic, has an im-
portant theoretical study. First of all, the air flow that affects the dynamic
pressure and laws is based on the model established in this study and the re-
sults are obtained.
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1. Introduction

It is known that cotton raw is transported through the air with tube to the
process of cotton ginning from bales. The forces of air flow, which is interaction
with the properties of their bodies, were studied comprehensively and tho-
roughly in the hydrodynamic science. Depending on the flow velocity, aerody-
namic force is formed in the body with influence of the flow. If the flow rate is
not high, usually, the value of this power will be proportional to the speed of an
air and object. That’s why, it’s important to study the movement of cotton with
air theoretically [1] [2].

2. Creating the Mathematical Models and Differential
Equations of Motion of the Impact of the Air Flow of the
Pieces of Cotton

Let’s imagine, impact of the air flow object, in two-dimensional system x0y tra-

jectory equation y = y(x) moves the curves BC (Figure 1). Flow velocity vec-
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tor is determined with ¥V, = {V()x’V()y} and other velocity vector is determined
with V = {Vx , Vy} . If the vector of the pieces is determined by the velocity vector.
If the vector ¥, instruction from the angle of the set ¢, and then use the offi-
cial 2.1. [3].

Voo =Wileosay, Vo, =[V[sina, @D

Equations are made. Air resistance force vectors F (VOX V.V, — Vy) accor-

ding to the law of aerodinamics, relative force vector is directed to the vector.

V, =V If this power’s module

>

F(Vo.=VV2, - 1,)

the relative speed module is marked:

2 2
Vo= (0,1,
then the effect on the strength of the flow of air will be able to write the follow-

I/()x_I/:\’i+I/()}’_V)’ 0
v vl

ing vector F(VOX—V;.,VO},—Vy)Z‘F(VOx—VﬂVoy_Vy)

Here (i,j) is a unit vector which directed to Ox and 0y arrow. The power
and influence of the air flow Oxand 0y arrows projections expressed through the

following formula [4]

Vo, =V,
sz‘F(VOX—VX,VOy_Vy)&)——V’ (2.2)

F,=|F(Vo. =V ¥, =7,)

v

Vo]
Let’s imagine, air resistance is proportional to the relative speed, the force
vector and the relative speed law, the following will be
F (Vo =Vb, =V,) = Co (¥, =)

here Gh—is coefficient determined by the experience.

The power module of this formula:

[ (Vo =Vl =1, = Co| (o =1 + (v -1, 23)

0 i X

Figure 1. Scheme of the influence of the movement
of air flow of the cotton pieces.
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It’s projection of coordinate arrow will be:

FX:COJ(VOX—VI)”(V -v.) |VV_Z =G Uu-r) @
Vo, =,
F, = c\/ Voo V) +(V, -7, ) |I°/y V| =G, (v, -7, (2.52)

(2.4) and (2.5a) formulas air flow rate can be used as a small practice.
Now let’s assume that is proportional to the square of the speed of the relative
strength of the air flow,

F(Vy=VVo, =V, ) =G (V, V)

here CGi—coefficient which can be find by experience.

We find by using the properties of the vector squared module,
2 2
F(Vooy =1,) =G| (1 =1.) +(7, -7, ) |

in this case, look at the following:

i
FX:C[(VX—VX)2+ V.oV 2} 0 Vs
1 0 ( 0y Y) \/(I/(]X—K)Z'F(V()y—l/y)z (2.5b)

~C, (V- VY)J( V)4V, -1,)

(
-,
prel e e RT e

=G (Vo =V, o =1) (7, -7,)
(2.5b) and (2.6) will be suitable for high-speed streams of the formula.
Now consider the following question. Suppose torque equilibrium position of
the slice of cotton = 0, may affect the air flow equation slice trajectory
y=f (x) . Examine these pieces of law. Let it play an angle y = f '(x) with the
axis vector of the flow of air 0x. Power is proportional to the relative speed of the
air flow. In that case, the flow of air forces and missiles will be the following

projections of 0x and 0y axis

F. = C\/ox—x (%, V)FO;_V =Cy(Vycosy—V,)  (2.7)

v, =V,
F, = C\/ Vo, — x Vo, V’)2|I(;:)—_Vy|:CO(VOSin}/_Vy) (2.8)

Here: cosy = , siny =

77 () S ()

The mass m of the pieces of cotton the weight of the air flow and its effect on

Issue 1:

the progress we make on the basis of the principle of equation Dalamber,

ﬁ[V V,/1+f'2} (2.9)
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mj;':mVy :Fy—mg:CO(VOsiny—Vy)
C , - (2.10)
el T
+

In particular, if y =kv+b (air flow directed along the line of effecting cor-
rect), then f'=k, (2.8) and (2.9) will look at the following equations
(y, = arctgk ):

wi = mV, = C, (Vycos7,V,)
my=mV) :CO(V;,sinyo—Vy)

These equations x(0)=x,, y(0)=y,, (0)=v,., 7(0)=v,, the follow-
ing conditions will be enough ( S =C,/m)

x=Vytcosy, —(¥, cosy, _Vo.v)(l—e””)/ﬂ
y=(V0 siny, _g/ﬁ)l‘—(Vo sin y, ~Vo, _g/ﬁ)(l_e—ﬂt)/ﬁ

The equations gave for x(#) and y() parametric form of pieces trajectory.
Results:

The rate of 2.2 pieces of the picture and the value V| of the parameter £ in
different trajectory (Figure 2).
Issue 2:

y(m)
i - ] 2 3 4 M

% x(m) >

§—1

~

'
o

-2.5
Y
(@) (b)
N T g ™1 o2 s o4 s
0 x(v) 0 x(m)
\4 < \
-1 4
) 2
-1.5 3
2 3
-2.
2
4
-2.5- I \ 7
_3"
©) (d

Figure 2. Speed air-influenced mainstream piece of pipe initial velocity [5]. v, = 1 m/c
(a), wy=2m/c (b) and wy= 5 m/c, wy=3 m/c (c) and (d) the value of the parameter fSin
various trajectories: 1— f=1,2— f=12,3— f=15,4—f=2.
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Suppose surface of the rectangular —2b<x<0, —h<z<h tube of the flow
cell transfer. Air particles z=0 (x0y) let it try the plain. Coordinate place O
and read from left to right starting point 0x and Oy cheers it up perpendicular
oriented. Streaming pieces of cotton in the same plane is motioning x=-b
under the influence of a cyclical nature. Action point symmetric plane of move-
ment x>-b,y <0, because we learn [6] [7].

For example, annexed weather can affect the trajectory ABCDE of the flow of
this (Figure 3)

X+X,
y=n =k(x+x°)[2(x,+jco)_l} —x, Sx<x
k
y=)’2(x)=—w=const, X <x<x,
X+x )2
y=y(x)=c+[y,(x)-c]-—25, x, <x<x
(x3—x2)

Here: x,(0<x,<b), x,x,,x, —given abscess of trajectory line, X and
c—fixed numbers. NE—as the length of the incision, c—piping the air.

Suppose a piece of pixel rate projections x =0,y =-v, respectively, which
blocks the flow of air, which affect the trajectory of the camera movement people.
In addition, her pieces in the vertical direction of movement of additional
aerodynamic resistance Zhukovsky force uy (u —coefficient of aerodynamic
resistance force) away. Slices of the affected zones AB, BC, BD and speed
Vig:Vsc:Vep and V. and air flow is influenced look at the equation

Air flow on the direction of AB

X +x0

mi=Cy| Vg - =—x (—x,<x<x)) (2.11)
\/(xl+x0) +k2(x—x1)
h ()
X
b b
z
y
A
Xo 0 :X| Xa :X.z X
I |
I [
I I
I I
N l
B C b
N
E

Figure 3. The flow of air movement trajectory scheme.
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k(x—x])
\/(x1 +x0)2 +k2 (x—xl)

BC(y= y:(x)) air flow (f'=0)

my =Cy| Vg > -y |-mg—uy (2.12)

mi=Cy(Vge —%) (%, <x<x,) (2.13)
my =—Coy—mg (2.14)
mi=Cy(Vep —%) (x, <x<x) (2.15)
my =—Cyy—mg (2.16)
DE-airflow
(x-x )2

mi =C, | Vyp

—x| (x, <x<x;) (217)

Y =) (0 (1) =e) (x=x)’

(y2 (x)—c)(x—x,)
JGt =) + (0 () =¢) (x-x)°

(2.12)-(2.16) equations systems x=-x,, y=0, x=0, y=-v,, t=0 are

my = Cy | Vi —y|-mg—uy (2.18)

integrally in the tasks. We’ll make the system like this:

mic+Coi = Co [ 1+ £
my+Coy = Clf 14 £ —mg — uy

Here, f' =k(x—x1)/(x1 +%,), V=V, -x,<x<x it would be, f'=0,
V=V x<x<x, wouldbe f'=0, V=V, x <x<x, wouldbe
=y, (x)=c)(x-x, )/(x3 —x, ), V=V, x,<x<x, wouldbe following.

Figure 4 shows Air flow (a) and (b), the slice of cotton in the value of the
various titrate trajectories:

Results:

Figure 4 shows the air flow in the three tyrants and the impact on the slice of

the value of the two trajectories. In consider, coordinate, and tyrant than the
width of the tube and shake.

(b) y(b)
N R R .

0.1

-0.21 -0.3
031 0.4
-0.51
-0.41
E 0.6
(a) (b)

Figure 4. Airflow ¢= 0.2 (a) and ¢ = 0.4 (b), obsesses x) various value of the cotton slice
effecting trajectories: 1— x, =1,2—x,=0.5,3—x,=0.
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3. Conclusions

The variability of the influence of the flow of the graphics analyses cells, as well
as a variety of surfaces at the direction of the flow of air due to the absorption of
an altered shape and influence trajectories in any coherent form remains the
same value. It also exceeds the length of various restrictions on its surface; air is
cooled with uneven distribution, and also far from initial abscesses to coordinate
air in trajectories is limited to remote emergency sign.

An analysis of the vertical force of the weight of the pieces of cotton move-
ment and the arrow on the impact of the additional resistance of the air force
does not have great significance which was observed. In addition, the length of
the restriction, it might sink more slices of cotton. For example, the primary ab-
scesses barrier slices and cotton. If not, then set the starting abscesses only a slice

of cotton, and keep the rest outside the obstacles.
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