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AHHOTanus: B cTaThe nprBeneHbl YpaBHEHMS KPYTALIETO BUHTA C BEPTUKAIBHOU OCBIO
U KPUBOJIMHEHHBIM KPbUIOM, BOSHUKAIOUIETO O] AABJIEHHEM BETPOBOIO NOTOKA. B ypaBHEeHuuU
OTpa)keHa CBSA3b MEXJAYy JUHAMHUYECKMMM, KHHEMAaTHUYECKUMM U  TI€OMETPHUYECKUMHU

napameTpamH.

Annotation. The article of moment gives the equations of a twisting propelling rotor with
a vertical axis with a curved wing arising under the pressure of the wind flow. The relationship

between dynamic, kinematic and geometric parameters is reflected in the equation.
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It is known that the rotor may operate in four distinct positions, each associated with a
corresponding change in the driving force applied to the wings during one cycle of operation. In
this paper, we will analyze the second and third positions and derive their respective expressions.

The second position occurs when the second wing is restricted from moving in the
direction of the wind at point B of the first wing, in shape 1. The third position is when the
second wing travels from point A of the first wing relative to the direction of the wind, in shape
2.

The thrust moment they are generated by the rotor when in position 2 is influenced by the
angle at which the wings are oriented relative to the oncoming wind. This angle significantly
impacts the thrust generated, which is determined by how the operating surface of the second

wing varies. The first wing is always fully operational. [3],[4]. This is the statement of the
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second wing:

£ - sing = r - sin(180° + §)
Equality begins with finding a solution. Precisely,
6 = arc sin (gsimp)

when equals the value, the angle of inclination of the first wing in the starting position begins
with angles at the corners of the first and second wings. As a result, the forming surface of the
second wing at a a_s4 angle generates no driving torque. In this case, o _s4 increases as @
increases, and its value can reach 90 degrees. Consequently, it is completely blocked by the
second wing. In Form 1, o s4 represents an angle. The challenge lies in determining how a_s4
varies when the angle of inclination changes.

Occurs when the value is. When the values of the ¢ and ¢+120° angles on the second wing
increase, the angle of inclination of the first wing at the initial position begins to move toward
the second wing. As a result, the surface formed at the base of the corners of the second wing
doesn't create driving torque. In this case, the a, angles increase by ¢ and their value reaches
90°. This is fully covered by the second wing when in form 1. In form 1, the a; angles are

represented as number a,,, where the question of determining the change in value from ¢ to a,

when the angle moves from [5] answered.

Fig. 1. Regarding the calculation of the torque of the Rotor 2nd wing in position 2
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from the drawing K = R = 4 or R =
SIN(£010Sgs)  sin(£0,0A+£A0Sys)  Sin(£00;Sqs) sin(ﬁ+81—(¢+2?")>

d and in this ;=6 + 2?” considering that

sin(az+agy)
r
sin(as + agq) = ﬁsin(é + B —9)
and from it we find the final equation:
T
®sq = a3 — arcsin (ﬁsin(6 +p - <p))

Where it is known that expressions 1,00 3,0 and P are represented by the following
equations[6], [7], [8], [9]:

r=+R2+]00,|2—2-]00,] - cos[a + a3]

10,0|2 + R% — d?
2-R-10,0|

a3 = arc cos (

—B1++VB12 —4-A1-C1
2-A1

6 =2-arctg

\1\

p= arctg

Ushbu tenglama and shakilga bazlanib 2-wing for holding events based on the conditions
of izamiz [10], [11], [12], [13].:

OSCZ54S“F

9.7
40

MZ:%-c-p-h- K (v- sind; — - 1) ) rdo + <f (o sind; — ®- 1) ) a‘
asa

g < gy < ap

M=%cph\<J (v-sind; — wr)) a]

as4

Here are the values derived from rotor design ag, a; and ag: [14]. [15] and [16]. Based
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on the number of equations, it can be concluded that the second-stage wing undergoes three

homogeneous dynamic transformations during its second position.

The driving moment of the rotor tier wing in position 3:
Once the tier 2 fan advances behind wing 1, modification ¢ transfers it to position 3. At
the same moment, wing 2 begins to expand again in the direction of the wind from point A,
which is its bottom section.
d-sing =7 -sin(180° — §;) marks the start of state 3 of the limitations. Even in this

instance, it will seem homogenous with the following equation:
Tr
Qg5 = a3 — arcsin (ﬁ sin(6 + f — go))
The arc-shaped surface formed on the angular base ags enters an active functioning state,

whereas the surface built on the angular basis ag, remains passive. This is critical for

determining the limit of the integral.

Fig. 2, we calculate the torque of rotor wing 2 in position 3 using the following conditions:

0 <asg <ap, ar < ags < a; inthe past

1 ass
MZZE-c-p-h- <J (v- sind; — o-1)? | rda
0

And in the range a; < ags < ag to

1 ass
M,==-c-p-h- J (v-sind; —o-1)? | -rda
2 G
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The equations will be suitable. It is worth noting that in scenario 2, angle ags will represent the
integral's beginning coordinate, ags as well as its end coordinate. However, in the a; < ags <
ap range, the surface moment caused by the wing autofocus arc will be relatively tiny, because
the surface IS nearly parallel to the wind direction.
The result is that the second wing undergoes two homogenous dynamic changes at the third
position of the tier. The term "tier" indicates that the rotor is divided into two tiers. We studied
the second wing of one tier here. The second wing of the second tier will have the same
characteristics, but with a 60° delay [17], [18], [19] [20].
These equations do not require answers in engineering calculations; instead, they allow you to
calculate with the required precision utilizing computer-based approximate solution methods
[21], [22].
Literature:

1. Dehkanov, U. G., Makhmudov, Z. S., & Azamov, Q. S. Practical Equation of Torque for
a Concave Wing Rotor Drive. Web of Scholars: Multidimensional Research Journal
(MRJ) Volume: 01 Issue: 06.2022 ISNN:(2751-7543), 230-234.

2. Dehkanov, U. G., Makhmudov, Z. S., & Azamov, Q. S. General Equation of the Moment
of a Concave Wing. Web of Scholars: Multidimensional Research Journal (MRJ),
Volume: 01 Issue: 06 2022 ISNN:(2751-7543), 70-74.

3. Ulugbek, D., & Yodgorjon, T. (2021). Rotors Of Wind Aggregates and Their
Construction Problems, International Journal of Progressive Sciences and Technologies
(IJPSAT).

4. Dekhkonov, U. (2023). ENSURING THE PROFITABILITY OF ROTOR BLADES
WITH A CONCAVE SURFACE. Interpretation and researches, 1(16).

5. Dekhkanov, U., & Tillaboev, Y. (2024, March). The equation of the driving torque
generated by the concave surface rotor blade under the influence of wind pressure. In AIP
Conference Proceedings (Vol. 3004, No. 1). AIP Publishing.

6. X¥ypaes, A., & Jlexkonos, VY. F'. [llamon KyprJIMacCHHHHT XapakaTIaHTUPYBYU M €pH
1IBa JKyBBAaTUHUHT XucoOu, Mexanuka Mmyammodnapu. Towkenm, Ne.

7. XKypaes, A., & [lexxonos, V. F. [llamoa KypuIMacHHUHT XapakaTIaHTHPYBYH MOMEHTH
Ba KyBBaTUHUHT X1coOu, MexaHuka myamMmmonapu. Towxenm, Ne.

8. JexkoHoB, Y. T., & Tunna6oes, E. K. (2021). BepTukan ¥Kkiu poTop KaHOTIAPHHUHT

unan Xonarnapu. Mexanuka éa Texnonoeuss Mnmui Kypnanu, 3, 40.

))) Vol.3 No.6 JUNE (2024) { 16 }




INTERNATIONAL JOURNAL OF EUROPEAN RESEARCH OUTPUT

10.

11.

12.

13.

14.

15.

16.

17.

18

19.

20.

21.

JHexkonos, Y. F., & Ax6apos, A. U. (2021). Unepunst MOMEHTH KUIHMAaTUHU
6apkapopnamtupysun haxtop. MEXAHUKA BA TEXHOJIOI' MA UJIMUH
JKYPHAJIU, 4, 22.

Gafurovich, D. U. (2021). Analysis of the Solution and Results of the Differential
Equation of Wind Aggregate Motion. Design Engineering, 5618-5627.

Dehkanov, U. G., Makhmudov, Z. S., & Azamov, Q. S. (2022). General Equation of the
Moment of a Concave Wing. Web of Scholars: Multidimensional Research Journal, 1(6),
70-74.

Ulugbek, D., Yodgor, T., Utkirbek, O., & Kodirjon, A. (2022). Determining the optimal
angular velocity of a vertical axis rotor wind unit.

Dehkanov, U. G., Makhmudov, Z. S., & Azamov, Q. S. (2022). Practical Equation of
Torque for a Concave Wing Rotor Drive. Web of Scholars: Multidimensional Research
Journal, 1(6), 230-234.

Ulugbek, D., & Yodgorjon, T. (2021). Rotors Of Wind Aggregates and Their
Construction Problems. International Journal of Progressive Sciences and
Technologies, 27(1), 148-154.

Gafurovich, D. U., & Sotivoldievich, Z. M. (2021). The use of non-conventional power
sources is a requirement of the period. Academicia Globe, 2(07), 121-126.

Dehkhanov, U. G., & Akbarov, A. I. (2023). OPERATING CONDITIONS OF
VERTICAL AXIS WIND UNIT ROTOR WINGS: OPERATING CONDITIONS OF
VERTICAL AXIS WIND UNIT ROTOR WINGS.

Gafurovich, D. U. (2022). Practical equation of torque for a concave wing rotor

drive. Journal of Pharmaceutical Negative Results, 7613-7617.

. lexxonos, Y. t., Hukmunnunos, U. b., & Ypuies, V.F. (2022). Potop wrruun

KaHoTapuHu anuktam. Bargarorlik va yetakchi tadgigotlar onlayn ilmiy jurnali, 199-
204.

Hexkonos, Y. ., Ucaboes, I1I. M., & Ypurues, V. F. (2022). PoTop MOMEHTHHHUHT
xapakrepuctrkacu. Bargarorlik va yetakchi tadgigotlar onlayn ilmiy jurnali, 205-215.
Hexxonos, Y. F., & HUcaboes, 11I. M. (2022). [llamon arperatu doigain KapuuinK
momeHTUHUHT 3apypuit kuiiMatu. BARQARORLIK VA YETAKCHI TADQIQOTLAR
ONLAYN ILMIY JURNALLI, 216-222.

Gafurovich, D. U. (2021). Analysis of the Solution and Results of the Differential
Equation of Wind Aggregate Motion. Design Engineering, 5618-5627.

>

Vol.3 No.6 JUNE (2024) L 17



INTERNATIONAL JOURNAL OF EUROPEAN RESEARCH OUTPUT

22. Dehkanov, U. G., Makhmudov, Z. S., & Azamov, Q. S. (2022). General Equation of the
Moment of a Concave Wing. Web of Scholars: Multidimensional Research Journal, 1(6),
70-74.

DD Vol3No.6 JUNE (2024) 18



