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Abstract. In the power plant, a generator is the most important component. Generators are used in power plants that 

use renewable energy sources including water, wind, solar, sea, ocean waves, and soon. The voltage of the generator, 

type of motion mechanism of a generator, material component of a generator, and other factors all influence its 

performance. AC and DC generators are two types of generators that can be utilized in a power plant. The generator's 

motion mechanism is made up of rotational and translation generators. We will focus on the variation generator AC 

and DC with rotational and translational motion in this study, as well as variations in the rotation and load of the 

generator. The generator's input power was calculated manually using a rotation speed of 100 to 200 rpm and a load 

of 16.6 ohms from a lamp (12 w). This study employs an experimental approach to determine the performance of the 

generator in terms of voltage, current, and power. The performance of the generator AC with translation motion test 

is 42.7 volts at 200 rpm, and the generator DC with rotation motion is 77.4 volts [1] based on separate experimental 

testing of generators. The highest value of the output voltage generator is 31.14 volts for generator translation and 

36.82 volts for generator rotation when a load is supplied [1]. The voltage is 8.8 to 9.8 volts by employing all 

generators AC with translation and rotation motion. Testing generator AC with rotation motion by a load of lamp 65 

kΩ, where the resulting voltage and current are 15.3 V and 0.17 mA. 
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INTRODUCTION 
 

A power plant's generators are critical components. Mechanical energy is converted into electrical energy by the 

generator. Kinetic and potential energy, which can be found in wind or water power plants, are used to generate 

mechanical energy. Mechanical energy can be obtained from both renewable and non-renewable natural sources in 

power plants, particularly generators. Due to the limited supply of non-renewable natural resources, renewable energy 

sources have become a crucial aspect in the development of power generation. Wind energy, geothermal energy, solar 

energy, water, and the sea are all examples of renewable natural resources [2-15]. Non-renewable natural resources 

are derived from fossil fuels, which are in short supply. 

Turbines, generators, batteries, solar cells, and other converter equipment are used to transform renewable sources 

into power. Components that can convert mechanical energy into electrical energy are found in generators for power 

generation. AC and DC generators are used to generate a voltage based on the outcome. Translational and rotational 

motion generators are the two types of generator motion mechanisms [1-4]. 

Shafts, blades, gears, pulleys, rotors, and stators, among other mechanical and electrical components, make up 

generator components [6-10]. A magnet and a coil winding make up the stator and rotor components. The generator 

handle, generator component material, generator handle shape, motion component, magnet type, coil winding, and 

other factors all affect generator performance. The generators employed in the prior investigation were an AC 

generator for translational motion and a DC generator for rotating motion. An extra component, a buck-boost 

converter, is used to help synchronize AC and DC voltage generators [12]. An AC rotating motion generator is made 

to reduce the requirement of additional components. 

The focus of this research is on generator modifications that are used to generate ocean wave energy using 

translational and rotational motion. There are two types of motion generators used: translational and rotational motion 

generators. The generator for translational motion is an AC type with neodymium magnets, copper coil windings, and 

PVC tubes, and it uses a downward and upward kinematic motion mechanism. DC and AC generators are utilized for 

rotating motion generators. AC tubes with neodymium magnets and copper coil windings make up the AC generator. 

The generator output voltage will be obtained in the form of voltage, current, and power from the test results of 

this generator variant. 

 

RESEARCH METHOD 

The method used in this study was experimental, beginning with the observation of the generator's design and 

operation. The literature review served as the theoretical foundation for the design of translational and rotational 

motion generators, which was followed by the production of AC generators for translational and rotational motion, 

and the testing of AC and DC generators for translational and rotational motion. Then, based on the various generators 

employed, conclusions are reached. Figure 1 shows the flow chart form of this research approach. 

AC and DC generators are utilized, and they are powered by the rotation of pulleys or the action of the tidal 

components of ocean waves. Figure 2 shows the shape of the generator that was employed. 

AC and DC generators with translational and rotational motion, neodymium magnets and copper coil windings for 

stator and rotor components, generator handle structures, motion mechanism components such as shafts and pulleys, 

and gears were among the tools and materials used in this investigation. Figures 3 and 4 show the components of this 

generator. 

The phases of producing a generator holder for translational motion and vertical rotation are as follows: 

1. The procedure of selecting stainless steel for the generator handle of translational and rotational motion. 

2.  The process of measuring and cutting stainless steel material for the translational motion and vertical 

rotation according to the parameters of the generator. 

3. A stainless welding procedure is used to connect the generator seat material for the translational motion 

and vertical rotation. 

4. Magnets, coil windings, generator tubes, generator shafts, translation and rotation generators, pulleys, 

gears, bearings, and other generator components are installed. 

5. To evaluate the generator's performance in terms of translational motion and vertical rotation. 



 
Fig 1. Flow chart of research 

   

    
a. Generator AC dan DC                                         b. Generator AC 

Fig 2. Generator AC and DC with Translation and Rotation Mechanism 

Figure 4 shows the design and outcome of creating a rotating motion AC generator. The rotational generator is 

made up of a stator body, a stator, a coil winding, and an iron core, as shown in Figure 4. The stator body is composed 

of PVC material with a 140 mm diameter and an 8.5 mm thickness. The iron core, which serves as a coil holder, has 

600 turns and is positioned around the circle of the stator body. The stator is a neodymium magnet holder with 90 mm 

dimensions and a 25 mm trapezoidal magnet. Figure 3 shows the form of the rotor design. 

                                                           
Fig. 3 Component Electric of generator AC and DC    Fig. 4 Component mechanic of generator AC and DC 

Figure 4 shows the design and combined design of rotational motion AC generator components, where the work 

process is to rotate the AC generator rotor with rotational motion connected utilizing gears using the alternating motion 



of a translational generator. Figure 5 shows the form of the generator seat structure for translational and rotational 

motion at the time. The generator stand's movement mechanism and structure are shown in Figure 6. 

  
Fig 5. Generator AC with Translation and Rotation Mechanism 

 

RESULT AND DISCUSSION 

Results of Performance Tests Generators AC and DC for Translational Motion Mechanisms 

Variable rotation and load are used to assess the performance of AC and DC generators for translational and 

rotational motion mechanisms. Tables 1 and 2 with variation load show the results of the performance test of the 

generator AC with translation motion mechanism. The output voltage of the generator AC with translation motion 

mechanism is 42.7 Volts at 200 rpm, as can be shown. The voltage is 31.14 V and the current is 0.38 an after utilizing 

a 12 watt light as a load. As indicated in Table 2, the output power of an AC generator with a translation motion 

mechanism is 11.83 w. 

Table 1 Results of performance tests generators ac translation motion mechanism without load 

Number of coils  
Rotation 

[rpm] 

Voltage of generator 

 [V] 

2 x 1260 

100 

150 

200 

36,12 

36,70 

42,7 

Table 2 Results of performance tests generators ac translation motion mechanism without lamp 16.6 ohm (12 w) 

Number of coils  
Rotation 

[rpm] 

The voltage 

of generator 

[V] 

The current 

of the 

generator 

[mA] 

Power  

[w] 

2 x 1260 

100 

150 

200 

17,41 

27,26 

31,14 

0,34 

0,40 

0,38 

5,919 

10,904 

11,833 

Results of Performance Tests Generators DC for Rotation Motion Mechanisms  

Tables 3 and 4 show the results of testing the generator DC's performance with a rotational motion mechanism by 

varying the rotation speed. The output voltage of the generator DC with rotation motion mechanism is 77.4 Volts at 

200 rpm, as shown in Table 3. The voltage is 36.82 V and the current is 0.4 an after utilizing a lamp load of 12 watts. 

Table 4 shows that the output power of the DC generator with rotation motion mechanism is 14.73 w at 200 rpm. 

Table 3 Results of performance tests generators ac rotation motion mechanism without load 

Rotation 

[rpm] 

Voltage of generator  

[V] 

100 

150 

200 

39,33 

39,94 

77,4 



 

Table 4 Results of performance tests generators ac rotation motion mechanism with load lamp 16.6 ohm (12 w) 

Rotation 

[rpm] 

The voltage of 

generator  

[V] 

The current 

of the 

generator 

[mA] 

Power  

[w] 

100 

150 

200 

14,82 

24,00 

36,82 

0,38 

0,40 

0,40 

5,632 

9,6 

14,728 

 

Results of Performance Tests Generators AC for Rotation Motion Mechanisms  

Variable rotation and load are used to test the performance of generators having rotation motion mechanisms. In 

an AC generator with a rotation motion mechanism stator, there are 600 x 6 coils. Generator testing is done 

individually and in conjunction with generator AC translation and rotation without load and with the load. As shown 

in Table 5, the results of generator AC with rotation motion mechanism by no-load and rotational speed variation 

from 100-200 rpm yielded a voltage range of 8.8 to 19.9 Volts. Table 6 shows the results of testing generator AC with 

a rotating motion by a lamp 65 k load, with voltage and current of 15.3 V and 0.17 mA, respectively. 

 

Table 5.  Results of Performance Tests Generators AC for Rotation Motion Mechanisms without load 

Rotation 

[rpm] 

Voltage of generator 

[V] 

100 

150 

200 

8.6 

12.3 

19.9 

Table 6.  Results of Performance Tests Generators AC for Rotation Motion Mechanisms with load 65 kΩ 

Rotation 

[rpm] 

The voltage of 

generator 

[V] 

The current of the 

generator  

[mA] 

100 

150 

200 

9.31 

12.53 

15.3 

0.15 

0.09 

0.17 

 
Fig 5. Generator AC with Translation and Rotation Mechanism by using load LHE 5 w. 

 

Figure 5 shows the results of a combined generator AC with translation and rotation motion mechanisms utilizing 

a 3 A transformer load and a 5 w LHE bulb. The voltage and current measurements with a 3 A transformer load and 

a 5 w LHE lamp rotated at 100-200 rpm yielded 70 V and 3.25 mA and 116.3 V and 8.35 mA, respectively. 



CONCLUSION 
 

The conclusion in this research is by experimental testing of generators yielded results of 42.7 volts at 200 rpm for 

the generator AC and 77.4 volts for the generator DC with rotation motion. The maximum value of the output voltage 

generator is 31.14 volts for generator translation and 36.82 volts for generator rotation when a load is added. A voltage 

and current of 8.8 to 19.9 volts are produced by an AC generator having a translation and rotation motion mechanism. 

The voltage and current are 15.3 V and 0.17 mA, respectively, as a result of testing generator AC with rotation motion 

by a lamp load of 65 kΩ. 
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