RESEARCH FOCUS | VOLUME 3 | ISSUE 7 | 2024
ISSN: 2181-3833 ResearchBip (7.8) | Google Scholar | SJIF (6.577) | UIF (8.3)

DEVELOPMENT OF AN EXPERIMENTAL SAMPLE OF ARCHIMEDES SCREW
TURBINE DESIGNED FOR LOW PRESSURE
Dostonbek Yusufjonov
Russian State University of Oil and Gas, Russia
https://doi.org/10.5281/zenodo.13234541
Abstract: The article develops an experimental model of a low-pressure Archimedean
screw turbine and installs a 100 W generator on it. The studies were carried out at a turbine
deflection angle from 10°to 55°, and the permissible angle of its deflection was 45°. Having found
the optimal angle of the Archimedean screw when using a turbine, it was possible to increase the
efficiency factor.
Keywords: Archimedes Screw, generator, hydro, power, flow rate, deflection angle, inner
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PA3BPABOTKA DKCIHEPUMEHTAJIBHOI'O OBPA3IIA APXUMEJOBOH
BUHTOBOM TYPBUHBI, PACCUUTAHHOMN HA HU3KOE JIABJIEHUE
AnHoTamusi: B cratbe pazpabaThIBacTCsl IKCIIEPUMEHTAILHBIN 00pa3el apXuMeI0BOr
BHUHTOBOM TypOMHBI HU3KOTO JaBJICHUS U YCTAaHABIUBAETCS HA HEM T'eHepaTop MolHocThio 100
Bt. UccnenoBanusi mpoBOIUIMCH MIPH yTIIe OTKIOHEHUs TypOouHsl ot 100 1o 550, a mnomycTuMBbIN
yroJi ee oTkJIoHeHus coctaisi 450. Haliig onTuManbHbIN yroia apXxuMe10Ba BUHTA MPU
WCIIOJIb30BaHUU TYpOUHBI, yaanock moBeicuTh KI1/JI.

KarwueBsble ci10Ba: apXuMe0B BUHT, FTEHEPATOP, TUAPO, MOITHOCTh, PACXO/I, YIOJI
OTKJIOHEHHMS, BHYTPEHHUI IUAMETP, HAPYKHBIN THaAMETP

INTRODUCTION

The utilization of hydropower, as an ancient and enduring source of renewable energy,
holds a unigue place in the annals of human history [1]. For over two millennia, humanity has
harnessed the power of flowing water to fuel various applications, from mechanical processes to
electricity generation [2-4].

Micro Hydel Power has several benefits, including as quick and dependable power
dispatch, effective regulation, and the option to operate in standalone or grid-connected mode.
These systems have a number of drawbacks, such as high installation capital costs, seasonal
variations in power generation, and plant underperformance brought on by complicated sites [5,6].
According to [7], large growth in the use of small hydropower are anticipated in Brazil and India,
with over 30% of China’s districts currently significantly dependent on this type of energy. To
generate hydropower on a small scale, different kinds of water wheels, either fixed or floating,
have been constructed. The effectiveness of the water wheel to generate hydropower has been
shown in earlier research to be strongly influenced by a few design factors, including the profile
of the ridge, the number of blades, and the immersed radius ratio [8].

Tablel. Tupes of small hudropower plants [9,10].

Category Installed Capacity
Small Hudro Power Plants Less than 25 MW
Mini Hudro Power Plants 100 kW to 1 MW
Mikro Hudro Power Plants 5k w to 100 kW
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Piko Hudro Power Plants Less than 5 kW

These smaller hydropower plants are environmentally friendly, have shorter development
periods, and have garnered international attention in both developed and developing nations as a
means to enhance energy production. Small hydropower projects offer numerous advantages,
especially for rural areas in developing countries. Hydropower, characterized by its sustainability,
cost-effectiveness, and environmental friendliness, has consistently contributed to meeting energy
demands while simultaneously mitigating the consequences of fossil fuel consumption. In this
context, we embark on a journey to explore a contemporary facet of hydropower technology the
floating structured pico hydro power plant. These innovative systems offer an efficient and eco-
friendly means of capturing hydropower from small canals, rivers, and streams, and they stand as
a testament to the enduring relevance of this age-old energy source [11-14].

METHODS

The parameters that determine the geometry of the AST can be classified as external or
internal. The external parameters are those that are likely to be influenced by the site in which the
turbine will be deployed, and they include the outside diameter (D) and the total length of the
screw (L). The internal parameters are those that are required in addition to the external parameters
to fully specify the screw’s geometry and which can be modified to optimize the performance of
the screw. They are the inside diameter (d), the pitch (A), and the number of flights (N).

1. External Parameters

a) Outside diameter (D): The outside diameter is the diameter of the co-axial circle whose
circumference coincides with the crests (outer edges) of the screw’s blades.

b) Total length of the screw (L): This is the overall flighted length of the turbine.

2. Internal Parameters

a) Inside diameter (d): This is the diameter of the screw’s inner cylindrical shaft around
which the blades are wrapped.

b) Pitch (A): The pitch is the distance between corresponding points on adjacent threads of
the same flight, measured parallel to the axis of the screw. The available literature does not detail
the selection process for an optimal pitch for the AST. Pitch selection for most ASGs defers to
analyses carried.

Geometry of the AST

Figure 1. Geometric properties of the AST
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RESULT DISCUSSION

The basis of the turbine is a shaft surrounded by spiral-shaped blades. The wings are
protected on four sides by supports that serve to hold them at a given angle. The supports are
welded from iron and have the shape of a parallelepiped. A 100 W generator is installed on the
support frame of the upper part of the turbine shaft.

Tabl 1. Parameters and dimensions of the Archimedean screw turbine

Parametr Variable Value
Slope 5 10°- 55°
No.of screw N 1
Inner diameter Di 40 mm
Outer diameter Do 170 mm
Pitch P 50 mm
Screw length L 1000 mm
Gap width Gw 10 mm

The Archimedes screw turbine is a hydraulic device that converts the kinetic energy of
water into mechanical energy. The flow of water, entering the upper side of the shaft, rotates the
spiral blades and ensures the flow of water to the lower side. A generator, belt, pulley or gearbox
can be converted into propeller electricity through the propeller turbine shaft. The study was
conducted in March. The water pressure was 0.5 m.

Figure 2. Experimental sample of an Archimedean screw turbine (a) and
installation location (b)

An experimental sample of the developed Archimedean screw turbine was installed in a low-
pressure pit and research was carried out in it. The turbine deflection angle was gradually changed
from 10° to 55°% The number of revolutions of the generator shaft was measured using a
tachometer. The dependence of the generator shaft speed on the deflection angle is shown in Fig.
3.
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Figure 3. Graph of the dependence of the number of generator shaft revolutions on the
turbine deflection angle

As can be seen from the graph in Figure 3, at a turbine deflection angle of 40°, the number
of revolutions of the generator shaft using a belt drive was 170 revolutions per minute. With an
increase in the turbine deflection angle from 10° to 40°, the number of revolutions of the generator
shaft increased from 80 to 170 times per minute. Between 45° and 55° degrees of the propeller axis
relative to the horizontal axis, the number of revolutions of the generator shaft decreased from 165
to 155 revolutions per minute.
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Figure 4. Graph of power versus turbine deflection angle

As can be seen from the graph, at a turbine deflection angle of 40°, the maximum power is
80 W, and at 10°, the minimum power is 60 W.

CONCLUSION

The use of hydraulic turbines in the production of electricity from water energy is important
in the field of hydropower. Taking this into account, an experimental model of an Archimedean
screw turbine was developed. During the research, the reservoir where it is planned to install the
Archimedes screw turbine was studied, and parameters such as water speed and pressure were
taken into account. Because there are functional dependencies between a number of parameters,
such as the diameter of the rotating propeller, the material and weight of the blades. The listed
physical quantities have a direct impact on the output energy parameters of the device, for example,
turbine torque, electrical power and efficiency indicators.
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