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Abstract. Physical experiments have a very important role in the development of 

science. Due to achieve that, it could be started by increasing the creativity of educators 

in innovating with the methods, models and learning media used. Research has been 

conducted with the aim of making a two phase phase inverter media to induce the human 

body and determine its input and output power. Method in this research was experiment. 

Tools and materials used include 3 Volts of inverter circuit, powerbank and finger lights. 

Data collection techniques by determining input and output power. Data were analyzed 

by using Chi-Square. The results obtained in the form of a two phase inverter 

experiments. Average input power (3.00 ± 0.005) Watt, output power after induction 

(2,250 ± 0.005) Watt and Efficiency (9.16 ± 0.005). It appeares that there is an increase 

in output power up to 3 times of input power. This increase in output power can be 

enlarged as desired by adding windings to the transformer. 
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1   Introduction 

The development of Information and Technology in today's global era has had an impact 

on every line of life, not least the education field. Education is required to follow the 

development of the global era while maintaining the main mission of the intellectual life of the 

nation [1]. If physics is seen as an empirical science (and that is what it is), then physics 

learning should begin with or involves observing the phenomena or natural phenomena 

associated with the physical learning materials to be taught, as well as the physical nature of 

the product, process and attitude [2]. To achieve them, it can begin in the learning process. 

Educators need to routinely make learning innovations in the process of teaching and learning 

activities. Learning innovation can be done either from the methods, models, or learning 

media used [3]. 
        Learning innovation can be a teaching aids and the existence of teaching aids 

can facilitate educators in delivering the material [4]. The use of instructional media such as 

teaching aids in teaching methods are two things that are interrelated. This linkage serves to 
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facilitate the transfer of knowledge (material) to fit the goals achieved in learning [2]. The 

benefits of props that can negate the barriers of space and time dimensions. Examples of 

teaching aids that can be used in learning are a lot, some are based on IT, local materials and / 

environment and others. 

In the previous research mentioned that the development of teaching aids based micro-

controller nodeMCU on Newton's law material showed positive results with excellent product 

quality and response [5]. In addition to play a role in realizing effective learning, teaching aids 

also play a role to stimulate the imagination of students and give a deep impression during the 

learning process. Teaching and learning process begins by preparing learning objectives, 

materials, teaching methods, learning media, and evaluation. Therefore, in preparing the 

learning media must be creative and innovative for example by making simple teaching aids 

which can explain material about induction. There are still many physics concepts that can be 

applied to objects that are not widely known by physics students. For example, the inverter 

can induce the human body (not just using metal) and can be used as a protective tool of 

crime. 

It is known that cells in the human body numbering more than one trillion that each of 

them have an electric charge of 90 mV with a positive charge outside the cell membrane and a 

negative charge in it. If the series can be made in electrical problems between one cell with 

another cell then the human body has a very large potential in generating electrical voltage. 

For example, to produce a voltage of 220 V (household electrical voltage) required a series 

relations of 2500 cell only, while the human body contains more than 1 trillion cells. Such a 

thing can also be done by using a human body conductor with the help of electronic devices 

(inverters). 

Power inverter or usually referred to as an inverter is a circuit or electronic device that can 

convert a direct electric current (DC) to an alternating electrical current (AC) at the voltage 

and frequency required in accordance with the design of the circuit [6]. 

Fig. 1. Simple two-phase inverter circuit. 

In Figure 1, the two-phase Inverter circuit is indicated by two diodes [7]. This tool will be 

used to describe Induction. Induction is a process of electricity generation (electric) in closed 

circulation by magnetic current (motion) through rotary motion. In physics is also known the 

term induction of charge is the provision of a charge by closing the object charged with a 

neutral object [8]. The induction process can also produce an electric current usually using a 

generator (metal) tool, but in this study will be used as a human body carrier. 

The aim of this research was to make two-phase inverter media to induce human body and 

determine input and output power.  
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2   Methods 

This research was using experimental method. Tools and materials included 3 Volt and 9 

Volt inverter circuit, powerbank, finger lamp, and multimeter. Design the two phase inverter 

as based on the circuit in Figure 1. The tool was used for induction experiments in the human 

body with the research flow in Figure 2. Data collection techniques by determining the input 

and output power after induction occurs.  

Fig. 2. The research flow. 

The data were collected 10 times at each time variation (0.25, 0.30, 0.35, 0.40, 0.45, 1.00, 

1.15) hours. From the results of the measurement was then calculated the efficiency using 

equation 1. The data were then analyzed using Chi-Square. 

𝜂 =
𝑃𝑖𝑛

𝑃𝑜𝑢𝑡

𝑥 100 % (1) 

3  Discussions 

The results obtained in the design of experimental tools as a medium of physics learning 

is considered useful so that it can be implemented as a consideration to support the 

development of instructional media planned especially in physics lab. This process is also 

associated with the pattern of creative learning development and adjustments to the use of 

learning theories that can be applied in lectures and research results to complement the process 

of program design. 

In this study using learning devices through physics experiments have several stages: (a) 

The exploration of practicum kits, among others, by designing creative and innovative lab 

tools and able to design practicum activities by utilizing the surrounding environment (human 

body); (b) Kind of practicum for the same concept with new creative ideas by utilizing 

secondhand items or by making a series of modifications from existing equipment; (c) 

Practical design in physics learning, unique in developing practice lab. 

Obtained design results of two-phase inverter experiments, as shown in Figure 3. The 

resulting device is then used to describe the induction by conducting the human body as 

shown in Figure 3. Induction of this research is a process of electric charge transfer (two phase 

inverter) due to other objects that are electrically charged nearby (human body). the electrical 

induction process of charge produced is always opposite to the charge of the induced object, 

for example if the induced object is positively charged then the charge of the induced object is 

negative. 
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Fig. 3. Two-phase inverter induction experiments. 

In Figure 4, a two-phase inverter is installed at the waist, so it is easy and practical to use. 

Then there is a cable connected to the ground that is placed under the footwear (Shoes / 

sandals), the purpose is that the device does not shock to the user's body. To know the amount 

of voltage or power generated both input and output, then the measurement is done by using a 

multimeter. 

Fig. 4. Illustration of electric induction through the delivery of the human body. 

From the experimental results, it is known that the tool can produce output power with an 

average of 3 times of input power (3.0 Watt to 9.16 Watt), as shown in Table 1. The increase 

in electrical power can be increased in value according to our wishes that is by adding 

windings to the transformer. 

Table 1. Output data of input and output power. 

No 

t (jam) 

I 

(mA) Pinput(Watt) Poutput(Watt) 𝜂 

1. 
0.25 0.24 (2.90±0.005) (8.90±0.005) (0.24±0.005) 

2. 
0.30 0.25 (2.80±0.005) (9.00±0.005) (0.25±0.005) 

3. 
0.45 0.24 (3.00±0.005) (9.20±0.005) (0.25±0.005) 

4. 
1.00 0.26 (2.90±0.005) (8.80±0.005) (0.24±0.005) 

5. 
1.15 0.25 (3.20±0.005) (9.90±0.005) (0.25±0.005) 
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Graph of input and output power at the time variation shown in Figures 5 and 6. Input 

power is power before induction occurs. The output power is power after induction occurs. 

Fig. 5. Graph of the input power to time. 

Fig. 6. Graph of the otput power to time. 

The efficiency of a transformer can be defined as a comparison between the output 

power (Pout) and the input power (Pin). Using equation 1, it obtains the graph of the 

relationship between the efficiency to time (Figure 7). 

Fig. 6. Graph of eficiency. 
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4  Conclusions 

The physics learning media has been created in the form of a two-phase inventer experimental 

instrument in the induction material. This tool is capable of generating enormous power with 

an average of 3 times of the input power depending on the number of turns. Known there is an 

increase in output power is large enough that 3 times of the input power. The output power 

can be increased in size as desired. 
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