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ABSTRACT 

The intention of this paper is to manipulate the rate of dc fan primarily based on room temperature the 

usage of Arduino Uno when the temperature is greater than a threshold price. The Arduino Uno constantly reads 

temperature from its surroundings and the temperature produced via the processer. The temperature sensor acts as a 

transducer and converts the sensed temperature to electric cost. The analog cost is carried out to one of the enter 

ADC pins. Hence conversion takes place internally the use of successive Approximation approach. For ADC 

conversion, internal registers have to be declared. That is compared with the brink cost by the controller which 

switches the fan if value is greater than threshold.  As a result while temperature of surrounding will increase 

velocity of fan additionally will increase and whilst temperature decreases velocity of fan additionally decreases. 

The usage of this kind of cooler pads, the power consumed by means of the dc fan may be minimize. 

KEY WORDS: Microcontroller, Pulse Width Modulation (PWM), Temperature Sensor, Liquid Crystal display 

(lcd). 

1. INTRODUCTION 

With the advancement in generation, wise systems are introduced every day. The whole thing is getting 

extra state-of-the-art and intelligible (Vaibhav Bhatia, 2013; Luo, 2010). There may be a growth within the demand 

of reducing aspect technology and clever digital systems. Microcontrollers play a completely vital function inside 

the development of the clever structures as mind is given to the system. Microcontrollers have grown to be the 

coronary heart of the brand new technologies which might be being introduced day by day. A microcontroller is 

especially a unmarried chip microprocessor perfect for manage and automation of machines and techniques. 

Nowadays, microcontrollers are used in lots of disciplines of existence for carrying out computerized 

responsibilities in a greater accurate way (Panagopoulos, 2005; Islam, 2012). Almost every current day device 

consisting of air conditioners, electricity gear, toys, office machines rent microcontrollers for his or her operation 

(Kwakyea, 2007; Fu, 2008; Ismail, 2006). The block diagram of the microcontroller machine is shown in Fig.1. 

 
Figure.1. Microcontroller system 

Microcontroller basically includes central Processing Unit (CPU), timers and counters, interrupts, 

reminiscence, input/output ports, analog to virtual converters (ADC) on an unmarried chip. With this single chip 

protected circuit layout of the microcontroller the dimensions of manage board is reduced and electricity intake is 

low. This paper affords the design and simulation of the fan velocity manipulate device the usage of PWM 

approach based on the room temperature. A temperature sensor has been used for the measuring the temperature of 

the room and the rate of the fan is severa in line with the room temperature the usage of PWM technique. The 

obligation cycle is various from 0 to one hundred to manipulate the fan pace relying upon the room temperature, 

that is displayed on Liquid Crystal show. Beat Width Modulation (PWM) is a path in which the width of the 

occasional grouping heartbeats is differed as per the baseband signal. PWM is likewise called Pulse length 

Modulation. The primary edge of the heart beat is held relentless and the trade in heartbeat width with sign is 

measured with acknowledge to principle zone. In PWM, the pulse width is corresponding to the plentifulness of the 

sign. By method for different the commitment cycle of the heartbeat, the rate of the fan might be overseen. 

Obligation cycle can be characterized as the measure of time in a chose period all through which the beat is 

energetic or extreme. The speed is made drowsy, medium, quick, quick and 0 with the guide of having remarkable 

obligation cycles. 
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Figure.2. Proposes the beats with different duty 

cycles 

Figure.3. Block diagram 

The square outline of the gadget has been appeared in Fig.3. It comprises of:  

Crystal Oscillator: A gem oscillator is an oscillator circuit, which makes utilization of the mechanical 

reverberation of a vibrating to make an electrical sign with a totally specific recurrence. The precious stone 

oscillator is utilized as a part of the machine to give clock sign to the microcontroller.  

Temperature Sensor: The LM35 is an accuracy IC temperature sensor, whose yield voltage is relative to the 

temperature in Celsius. LM35 sensor is interfaced with the microcontroller to degree the room temperature.  

Liquid Crystal display: The lcd is a dab lattice fluid gem demonstrate that showcases alphanumeric characters 

and insignias. 16X2 lcd virtual showcase has been utilized as a part of the machine to uncover the room 

temperature.  

Motor driver: Motor main impetus IC is utilized to control autos by means of a microcontroller. L293D IC is 

utilized as an engine thought process power IC. It presents uncommon sound judgment to control the bearing of the 

engine. Its miles gathered in a sixteen pin lead plastic bundle, which has four focus pins connected all things 

considered for quality supply.  

Volts vitality convey: w.r.t floor is required for the operation of the microcontroller. Fig 4 demonstrates the 

schematic of the vitality convey used by the microcontroller.  

 
Figure.4. Power supply schematic 

The quality supply comprises of a stage down transformer that is utilized to change 230 V, 50 Hz AC 

voltage to 12 V AC, 50 Hz. This 12 V AC voltage is given to the extension rectifier, which changes over it into 12 

V dc. A voltage controller 7805 is utilized to change over the 12 V dc into five V dc which is needed through the 

microcontroller. Capacitors are utilized for smoothening the yield voltage. This five volts dc subsequently 

delivered is given to the microcontroller for its operation. 

The force supply comprises of a stage down transformer which is utilized to change over 230 V, 50 Hz AC 

voltage to 12 V AC, 50 Hz. This 12 V AC voltage is given to the scaffold rectifier, which changes over it into 12 V 

dc. A voltage controller 7805 is utilized to change over the 12 V dc into 5 V dc which is required by the 

microcontroller. Capacitors are utilized for smoothening the yield voltage. This five volts dc along these lines 

delivered is given to the microcontroller for its operation. 

Circuit simulation: The reenactment of the framework has been done on Proteus Professional Software v8.0. 

PIC16F877A microcontroller in view of Modified Harvard design is utilized as a part of the framework. Coding of 

the framework has been done in Embedded C dialect. 16X2 LCD show has been utilized which is associated with 

PORT B of the microcontroller. The reenactment of the circuit is appeared in Fig.5.  

 



Journal of Chemical and Pharmaceutical SciencesISSN: 0974-2115 

JCHPS Special Issue 5: October 2016 www.jchps.com Page 218 

2. EXPERIMENTAL  

The experiment is carried out to to manipulate the rate of dc fan primarily based on room temperature the 

usage of Arduino Uno when the temperature is greater than a threshold price. 

 
Figure.5. Circuit simulation 

Circuit Simulation: The temperature sensor detects the room temperature and it is shown on the LCD. The 

velocity of the fan is controlled by utilizing PWM strategy as indicated by the room temperature. For preparing 

simple signs, microcontroller has simple to advanced converter which changes over simple signs to computerized 

ones. The temperature sensor LM 35 interfaced to the simple port procures the room temperature and proselytes it 

into advanced voltage signal. Fig 6 demonstrates the relationship between advanced voltage and the temperature.  

Fig.6. Computerized Voltage versus Temperature (in Fahrenheit)  

 
Figure.6. Computerized Voltage versus Temperature (in Fahrenheit) 

The microcontroller utilized as a part of this framework has inbuilt PWM module which is utilized to 

control pace of the fan by shifting the obligation cycle. As indicated by the readings from the temperature sensor 

obligation cycle is changed naturally subsequently controlling fan speed. Table 1 demonstrates the obligation 

cycles fluctuating with the temperature. Table 1: Duty cycle and Temperature 

Table.1. Duty cycle and temperature 

S.No Temperature (In oC) Duty Cycle (%) Speed 

1 Less than 0 0 Zero 

2 0 to 10 25 Slow 

3 10 to 20 50 Medium 

4 20 to 30 75 Fast 

5 30 to 40 100 Very Fast 

6 Greater than 40 100 Very Fast 
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The medium pace compares to 50 percent obligation cycle and quick relates to 100 percent obligation 

cycle. The variety of the obligation cycle with temperature (in Celsius) is appeared in the Fig 7. The fan is going all 

out when the obligation cycle is made 100 percent. Fig.7. Temperature (in oC) versus Duty Cycle  

 
Figure.7. Temperature (In oC) vs Duty cycle 

Variety of obligation cycle with temperature (in Fahrenheit) has additionally been appeared in Fig 8. The 

obligation cycle is fluctuated by room temperature and pace is controlled in like manner.  

 
Figure.8. Temperature (in oF) versus Obligation Cycle  

Flowchart of the system: The coherent representation of the product code has been exhibited in the flowchart 

structure. Fig 9 demonstrates the flowchart of the rationale actualized in the displayed framework. The temperature 

is perused from the temperature sensor and the condition is checked and the accompanying procedures are finished:  

1. When temperature is more noteworthy than zero and under 10 degree Celsius, the fan velocity is moderate.  

2. When temperature is more noteworthy than 10 and under 20 degree Celsius, the fan rate is medium.  

3. When temperature is more noteworthy than 20 and under 30 degree Celsius, the fan rate is quick.  

4. When temperature is more noteworthy than 30 and under 40 degree Celsius, the fan rate is quick.  

5. When temperature is under zero degree Celsius, the fan stops.  

 
Figure.9. Flowchart of the System 

 

3. RESULTS 

The rate of the fan has been controlled utilizing PWM strategy as per the room temperature. The 

reenactment of the framework has been done on Proteus Professional v 8.0 programming bundles and it is running 

in great understanding .The rationale utilized as a part of the framework is confirmed and appeared in the flowchart 

structure. The obligation cycle is changed by temperature and velocity of the fan is controlled as needs be. The 

diagrams demonstrating the relationship between obligation cycle and the room temperature are plotted in 
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MATLAB and exactness of the framework is accepted. The outline of the framework exhibited in this paper is 

proper as indicated by the current innovation. 

4. CONCLUSIONS AND FUTURE SCOPE  

A novel configuration of velocity control of fan in view of room temperature utilizing PWM method is 

proposed as a part of this paper. The reenactment of the framework is working legitimately and the outline is 

proper as indicated by the advanced needs and innovation. The rate of fan relies on upon the room temperature and 

there is no requirement for directing the velocity physically. Different diagrams have been plotted to demonstrate 

the shifting connections between various parameters. PWM strategy is observed to be fitting for controlling fan 

speed as indicated by room temperature. This outline can be further reached out as far as range and power at design 

and trademark level by utilizing Advanced VLSI applications. 
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