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Abstract 

 

One of the most renewable energy sources is the Horizontal Axis Wind Turbine (HAWT). We plan, 

study and fabricate the HAWT gearbox in this article. We develop the gearbox in this paper in 

conjunction with the Brendan Speechleys technique. Static analyses are analyses. As its high cost 

time that we do not make the initial model, we produce a gearbox prototype. The gearbox is 

planetary gearbox and the machinery used is helical or spurry. The gross transmission ratio is 

100:1. The transmission speed is 1500 rpm. Commercial or residential application of horizontal 

wind turbines. We will generate the ANSYS model by deciding geometry of the gearbox and all 

parameters. And then, in ANSYS applications, we evaluate this model. The aims of this paper are 

to decrease gearbox size and weight, improve reliability and eliminate vibration. 

 

Keywords: Analysis, Design, HAWT, Manufacturing, Planetary gearbox, Renewable energy 

source.  

_________________________________________________________________________ 

 

I. INTRODUCTION 

 

Planetary gears have essential speeds only in earth, rotation and translation. Divergence instability 

is possible at speeds next to critical velocities, and the application of a disruption approach 

determines whether or not it happens. The wind industry remains much too costly to be viable, 

especially the strongly emerging offshore industry. Absence of friction and steady angular speeds, 

the force flow measurement is not done with gyroscopic torques. A high productive touch ratio 

can be accomplished with low noise changes to the tooth surface with the higher transmission loss. 

HAWTs (figure 1) are today's most common designs for wind machines. HAWTs are fitted with 

aerodynamic blades (e.g. airfoils) that are either up or downwind mounted on a rotor[1]. HAWTs 

are typically two-bladed or threebladed and run at high speeds of the blade tip. Machines with up-
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wind rotors need a lagoon or tail vane for wind orientation, while down-wind rotors have blades 

that are performed to guide the turbine alone. One downside found with the down-wind rotors, 

though, is that it was understood that they "walk" in low speed wind conditions and minimize 

energy efficiency at low wind speeds [2]. 

 

Modern HAWTs use the aerodynamic elevator force to transform any rotor blade like an aircraft 

soaring. In general, the lifting force functions like this. When exposed to waves, air circulates in 

the top and bottom sections of a blade. As a function of the curvature of the tip, air travels further 

than the bottom over the top of the blade, resulting in a low-pressure area on the top. The friction 

differential at the top and bottom of the blade creates a force at the top of the blade. HAWTs have 

their shafts parallel to the ground horizontally. The HAWT may be designed with 2 or 3 blades, 

similarly to VAWTs. The three-bladed HAWT[3] is the key technology today, but the two-bladed 

rotor and the rotor in front of the wind versions are common as well. It may be on the front 

(upwind) or the back (downwind) of the nacelle. Downwind automatically face the wind, so no 

mechanical orientation device is required. The greatest downside is increased tiredness due to 

periodic wind oscillations. The downwind or downwind model is less common than the upwind 

and upwind models. 

 

Gearbox field efficiency (RAM) has become a leading force in the field of science owing to the 

difficulties the industry faces when it comes to developing, running or maintaining gearboxes. A 

variable ratio gearbox (VRG) for enhancing aerodynamic performance can be used in a small to 

medium wind turbine transmission. Alternatively, a Gearbox Variable Ratio (VDR), which enables 

operation with a distinct range of variable speeds to improve performance, is built into a fixed-

speed wind turbine [4]. 

 

In the wind turbine gearbox of one planetary and two helical, the bulk of this information could be 

derived from the vibration signal itself parallel stage in the process. The gears and rollers are 

categorized according to their fatigue damage and are developed to concentrate on components 

that are more vulnerable to fatigue failures and less stable. Take seriousness, teeth spacing, back 

touch and angle of inclination to bed plate Consideration is to develop the spur planetary gear 

rotational, translational and dynamic model [5]. 
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Fig. 1 Horizontal axis wind turbine [6] 

 

II. LITERATURE REVIEW 

 

Gearbox field efficiency (RAM) has become a leading force in the field of science owing to the 

difficulties the industry faces when it comes to developing, running or maintaining gearboxes. A 

variable ratio gearbox (VRG) for enhancing aerodynamic performance can be used in a small to 

medium wind turbine transmission. Alternatively, a Gearbox Variable Ratio (VDR), which enables 

operation with a distinct range of variable speeds to improve performance, is built into a fixed-

speed wind turbine [7]. As a wind turbine's rotational speed varies with wind pressure variation, 

modern wind turbines use solid state converters to transform the electricity generated to the voltage 

level and frequency needed to power the electric grid [8]. 

 

III. DISCUSSION 

 

The most popular and functional type of wind turbine are HAWTs. At the top of a high tower are 

the electric power generator and the rotor shaft which are fixed horizontally to the ground. Because 

of the air flow, the blades of the rotor must spin. The rotor shaft meshes with the motor, which 

contributes to the production of electricity by spinning the shaft. The rotor blades face the wind, 

and hence the wind sensor and servo motor are used for this turbine type. The turbine can do 
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damage to the wind turbine and, in order to mitigate this, a brake is mounted to lower the speed of 

the rotor shaft. The key benefits of HAWT are the large towers, which contribute to more heavy 

winds with wind shafts and an increase in the turbine performance. In the woods above the trees 

or uneven ground, they may be built offshore. The inconvenience of HAWTs is that in the case of 

heavy wind, they require a braking mechanism to slow down their rotor blades, and an additional 

mechanism is needed to allow the rotor blades to be turned in the wind direction. 

 

A wind generation facility uses three wind turbines on the horizontal axis (HAWT). There is a 

more physically robust configuration with three blades and less ribbon torque. A turbine with the 

length of the blade of 80 m can extend up to 8 MW in length, and normally has a bright white color 

to allow comfortable inspection in any aircraft. High up to 70 m to 120 m and up to 160 meters in 

severe can be used for the large commercial turbine. Modern wind turbine systems use poles with 

steel tubing. RPMs can be 10-22 for a big wind turbine. These wide blades of turbine cannot attain 

more than the spinning rpm. 

 

However, some prototypes are available that precisely align the generator with the turbine rotor 

shaft. As a wind turbine's rotational speed varies with wind pressure variation, modern wind 

turbines use solid state converters to transform the electricity generated to the voltage level and 

frequency needed to power the electric grid. 

 

IV. RESULT AND CONCLUSION 

 

This paper addresses the configuration and study of a transmission mechanism for a wind turbine 

on the Horizontal Axis. The gearbox has 3 phases, with a compound epicylic planetary gear being 

used in the first two phases. The third stage is a helical machinery parallel shaft. There were not 

coaxially balanced input and output shafts. There are four planets in the first cycle, and five planets 

in the second stage. The gross gearbox ratio is 1:100. 
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