DC motor control using a photocell relay
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Abstract. This article discusses of the DC motor rotation control system using photo electric relay. This DC motor rotation using voltage source 12 Volt DC. This photo cell connect with NPN trasistor NPN. While relay connect to an NPN transistor as a switch. From this experiment we can see when photo cell take a light with small lamp with source voltage 6,3 Volt DC it has resistance 200 Ohm. On Q1 has current [image: image2.png]


 bigger when distance between source of light with photo cell close up (0 cm) as big as 0,059 mA. While [image: image4.png]


 Q2 bigger than [image: image6.png]


 Q1 as big as 0,25 mA.
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1. Introduction
Switch automation technology has evolved towards time-based stand alone. Furthermore, it developed to stand alone based on inputs such as temperature, light, the presence of an object, touch and other types of input. And the system makes use of an automatic light-based switch. Switch technology has evolved from conventional switches to the direction of automation [1].
The development of technology in the field of control or electric motor control has achieved very rapid developments. Starting with a very simple control with a hand starter, a control system using magnetic switches and relays was developed and this was followed by the development of a control system with electronic devices. The development with electronic devices has also developed rapidly. Starting with components such as transistors, photo resistors, diacs, triacs, digital SCR circuits, microprocessors and servo systems [2].

Some of these electronic components are used in DC motors which function as control systems. DC motors are widely used in various fields ranging from industrial equipment to household appliances. The development of electronic technology has made it possible to make control devices with small sizes but have high computational capabilities, speed and reliability and power efficiency [3].

DC motors work on the principle of the interaction between 2 magnetic fluxes. When the field coil will flow the field current to produce a magnetic flux in the direction from the north pole to the south pole of the DC motor [4]. Motor regulation is needed for stabilization of a motor. One of them is by using fuzzy control on the motor [5].

Apart from using fuzzy control for stabilization, motor rotation can also be controlled using electronic devices such as photo cell relays. The relay itself is a switch that is controlled by current. The relay has a low voltage coil wrapped around a core and a nominal current that must be met by the output of the driver or driver circuit. The current used in the motor is DC current [6].
The working principle of the motor in this circuit is assisted by an electronic component, namely the photocell as a sensor, according to [7] photocell is a sensor that detects light. Photocells are often referred to as CdS (Cadmium-Sulphide). The principle of the photocell in the circuit is as a switch to regulate the speed of a DC motor with different light intensities on the photo cell [8] [9].

The amount of light hitting the photocell should be measured in order to get the desired motor rotation, in other words we must know the light illuminance. Illuminance of light is a physical quantity which greatly affects the conditions of a place such as humidity, temperature and others. To measure the illuminance of light we can measure it with a luxmeter. In addition, the use of sensors based on detection of light or light barriers has been described [10].
2. Photocell relay circuits
The design and arrangement of the DC motor rotation control system with the Photocell Relay begins with designing a series of tools and materials in accordance with Figure 1 which is a combination of the circuit design in Figure 1. 
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Figure 1. Design of DC Motor Speed Control with Photocell
When connecting the current to the motor and the circuit, a relay is used by adjusting the current capability of the relay. Closing the SW1 switch so that the 12 V DC voltage source and the circuit are ready to work. The working circuit is indicated by the presence of an active relay, namely by illuminating the photocell with a small light, while when the relay is inactive it is done by moving the light away from the photocell.
3. Finding and discussions 
The data can be obtain with the photocell resistance of 200 Ω when exposed to a small light with 6,3 V DC. The amount of Ieb and Ic in Q1 seen from the distance of the light source to the photocell can be seen in Table 1.
Table 1. The current of Ieb and Ic measured from Q1
	No
	Distance (cm)
	Current of Ieb
	Current of Ic

	1
	0
	0,059 mA
	0,09 mA

	2
	2
	0,058 mA
	0,09 mA

	3
	4
	0,055 mA
	0,09 mA

	4
	6
	0,053 mA
	0,09 mA

	5
	8
	0,049 mA
	0,09 mA

	6
	10
	0,049 mA
	0,09 mA

	7
	12
	0,045 mA
	0,09 mA

	8
	14
	0,04 mA
	0,09 mA

	9
	16
	0,04 mA
	0,09 mA

	10
	18
	0,039 mA
	0,09 mA

	11
	20
	0,038 mA
	0,09 mA

	12
	22
	0,035 mA
	0,09 mA

	13
	24
	0,029 mA
	0,098 mA

	14
	26
	0,029 mA
	0,098 mA

	15
	28
	0,026 mA
	0,098 mA

	16
	30
	0,026 mA
	0,098 mA


The amount of Ieb and Ic in Q2 seen from the distance of the light source to the photocell can be seen in Table 2.
Table 2. The current of Ieb and Ic measured from Q2

	No
	Distance (cm)
	Current of Ieb
	Current of Ic

	1
	0
	0,25 mA
	18 mA

	2
	2
	0,3 mA
	17,5 mA

	3
	4
	0,29 mA
	17,1 mA

	4
	6
	0,28 mA
	16 mA

	5
	8
	0,29 mA
	15,5 mA

	6
	10
	0,29 mA
	15,5 mA

	7
	12
	0,28 mA
	15,1 mA

	8
	14
	0,28 mA
	15,1 mA

	9
	16
	0,28 mA
	15,1 mA

	10
	18
	0,28 mA
	15 mA

	11
	20
	0,28 mA
	14,9 mA

	12
	22
	0,25 mA
	14,8 mA

	13
	24
	0,25 mA
	14 mA

	14
	26
	0,25 mA
	13,9 mA

	15
	28
	0,25 mA
	13,8 mA

	16
	30
	0,25 mA
	13,7 mA


Based on the Table 1 and Table 2 above, it can be seen that the effect of the distance of the light source on the photo cell will greatly affect the amount of current that enters the DC motor which will then affect the motor rotation. Comparison of Q1 with Q2 also shows that Q2 is greater than Q1. If the photocell is exposed to light at a close distance, it will be bigger and the motor rotation will be faster. The greatest value is when the light source is very close to the photocell (0 cm), which is 18 mA.
4. Conclusion
The resistance contained in the photo cell is influenced by a light, the more light the photo call receives, the smaller the resistance and the bias reaches 0. With the closer the light source is to the photocell, the greater the current flowing as seen in the current . When the photocell is illuminated, the motor will rotate. Meanwhile, when the photocell is not illuminated, the motor will stop. The working principle is that when the photo cell is active, the relay will activate and transmit current to the motor and make the motor rotate.
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