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Abstract. This Project Proposes the Web Monitoring 

of Solar based Brushless Direct Current(BLDC)motor 

and its Speed control is done with Closed loop 

Technique. Brushless DC motor is an emerging trend in 

Industrial Applications due to its domination over the 

motors with Counterparts. The hardware setup is made 

with Solar Panel, a part of Controller board and a part 

of Inverter board, along with MPPT algorithm and 

MOSFET driver circuit and a Communication module. 

The BLDC motor speed can be controlled with low cost 

PIC microcontroller 16F877a. We have employed PIC 

microcontroller and programmed with Embedded C in 

order to vary the duty cycle of motor. The 

Communication module which is used in order to 

monitor the working state of the machine is done with 

Internet of Things (IoT). The Industrial Persons can 

monitor the parameters using IOT provided with 

Unique Login credentials which comes under the 

proposed system. 

Keywords: IoT, BLDC motor, PWM, MPPT algorithm, 

PIC 16F877a. 

I. INTRODUCTION 

At present, Electric motors play a major role in Electrical 

industry. Motors which we mostly use often are brushed DC 

motors which has certain disadvantages. Brushless Direct 

Current (BLDC) motor gathers huge attention in the recent 

times because of its advantages such as higher efficiency, 

lesser maintenance because of the absence of Brushed parts, 

easy means of controlling, low cost, small size, less torque 

ripples, high torque-current ratio, and good dynamic 
response, reduced noise level. Basically Brushless Direct 

Current (BLDC) motors come under the AC synchronous 

motor. This type of motor has rotor and stator which 

consists of the permanent magnet and windings. 

Flux is created by the permanent magnets present in the 

rotor and electromagnetic poles are created by the stator. 

Now the stator phase after getting energized attracts the 

rotor. By giving the stator phases with appropriate sequence 

of supply, stator phase is provided with rotating field and is 

maintained. This is the Principle of Brushless Direct Current 

(BLDC) motor. 

In our paper, we have designed a three phase BLDC 

motor drive, whose speed is controlled with closed loop 

technique. Here the motor drive is additionally powered 

with Solar panel. During the day time, sun rays vary. Thus 

the voltage is not same all the time. It is monitored and 

leveled by the Voltage measurement unit.Maximum 

PowerPoint Tracker (MPPT) algorithm is used. And the 

algorithm is constant 12V algorithm. Microcontroller PIC 

16F877a is used. In recent times, Arduino has replaced most 

of the things. In case of Electronic devices, It is not that 
much flexible, since it has limited number of pins. But PIC 

has 40 pins which are more flexible and it is suitable for the 

Industrial Automations. The controller is provided with5V 

constant voltage supply. Buck Boost converter is used 

where the buck type is for step down process and the boost 

type is for step up process. Battery is also used. The 

controller board covers the Transformer, Rectifier, etc. LCD 

of 16x2 INCH is present. 

The Inverter board is the main part of the circuit. It is 

supported by the MOSFET driver circuit. For driving the 

BLDC motor, we need to trigger the MOSFET and it is 

made with Optocoupler or Isolator. When the motor starts 

running, its speed can be controlled by modulating the 

PWM pulses. These PWM pulses are generated by the 
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Microcontroller according to the program. IoT is employed 

so that it is more suitable for the industry. The industrial 
person can monitor the Speed and other parameters of the 

motor without actually contacting. 

It is possible with the help of web server. IoT provides 

login credentials and updated automatically. IoT brings a 

large amount of data transported on the network. 

Considering those data, machine learning (ML) algorithms 

can be naturally utilized to make network efficiently and 
reliably. 

II.  LITERATURE SURVEY 

When compare to conventional DC motor it doesn’t 

contain brushes and commutation is done using electrically. 

The construction of brushless motor system is typically 

similar to a PMSM but it can also be a switched reluctance 

motor or an induction (asynchronous) motor [11].In open 

loop mode, when the carrier signal is compared with the 
duty ratio, PWM pulses are produced. The switching pulses 

and PWM pulses are made to perform AND operation. Thus 

the resultant signal is used to trigger the inverter switches. 

Whereas in closed loop control technique, Fuzzy controller 

output value is used to generate the PWM pulses. Fuzzy 

controller output value is the reference value for PWM 

generation [1]. The speed can be adjusted by changing the 

counter-compare A/B register and this helps to modulate the 

pulse width, which is nothing but the dutyratioD. 

When we need the high speed, a large counter- compare 

value has to be set which leads to increment the output 

voltage. In case, if we need the low speed, vice-versa 

operation is made [9].The program is built using PIC 

microcontroller and the hex code thus generated is uploaded 

in MPLAB IDE 

[3]. Though various control techniques are discussed in 

basically two methods are available for controlling BLDC 

motor. They are sensor control and sensor less control. 

Motor can also be controlled by controlling PWM method 

[10]. The function of control circuit is to generate the pulses 

for the switches which is connected in the inverter circuit for 

TURN ON the Switches. The pulses are generated by the 

PWM technique. Thus in this we can generate the pulses by 

microcontroller. The control circuit consists of 

microcontroller, regulator, crystal, oscillator, capacitor, 

LCD, etc. This is achieved by employing Microcontroller 

programming [10]. 

III. BLOCK DIAGRAM 

 

Figs 1.1 BLOCK DIAGRAM 

A. POWERSUPPLY 

Power Supply is basically an electronic circuit that converts 

Alternating Current voltage to Dc voltage. It consists of 

some components such as transformer, filter, rectifier, Ic 

regulator and Load. Power supply contains 12v input from 

the battery by using the controller that is converted into 5v 

and fuse is used. Here the Power supply is used only to limit 

and control the DC voltage. The transformer is connected 
steps down the 220V rms ac voltage so that the desired DC 

output is obtained. A Rectifier is used to convert the AC 

voltage into DC voltage. Further this output is filtered using 

Capacitor filter; even then it has some distortion. The 

regulator circuit clears such distortion and maintains same 

DC value. The circuit also contains some adjustable voltage 

regulators. 

 

FIG.1.2 POWER SUPPLY 

In this power supply circuit, Transformer we used is of 

Step down type. This is used to step down the power supply 
voltage from (0-230V) to the range of (0-15V). The 

secondary of the step down transformer is given to the input 

side of the Rectifier. Bridge rectifier we used here produces 

voltage. This voltage is twice than the voltage generated in a 

conventional way. The filter circuit is formed when the 

capacitor is connected in parallel with the resistive load of 

the rectifier. The circuit uses 78xx IC series and it delivers 

fixed voltage ranges from 1A to 1.5A. It is essential to add 

capacitors across the input and output of the regulator IC to 

improve the regulation. 

 

In this circuit we are using 7805 and 7812 regulator. It 

converts variable dc into constant positive 5V and 12V 

power supply respectively. 

B.MICROCONTROLLER 

Microcontroller is an indispensible component when it 

comes to Electrical and Electronics industry. In this project, 
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we are using PIC (16F877A). Flash is a recent technology 

which has been employed in PIC 16F877A. It is mainly 
used for its features such as recoding and Erasing. Another 

bigger reason why we are going for PIC instead Arduino 

UNO is that Arduino has lesser number of pins and has low 

holding capacity. PIC has 40pins so this is more efficient 

than other devices. PIC 16F877A is programmed in 

Embedded C. It is programmed with the help of MPLAB 

IDE. MPLAB IDE is a development tool where coding is 

done for Microcontroller. This provides the user with proper 

output. 

C.SOLAR PANEL 

Solar panel has a collection of Photovoltaic cells which 

converts light energy into Electrical energy. In our project, 

we use solar panel whose output is given to VMT. Then to 

Buck Boost converter. During morning hour, it produces 

less amount of voltage which is made high with the help of 
Boost converter. But noon time, it produces very high 

voltage more than the required level due to heavy rays of 

sun which is made low with the help of Buck converter. 

D.LIQUID CRYSTAL DISPLAY (LCD) 

The display module which we used in our project is 

Liquid Crystal Display (LCD). It is of 16x2 pin LCD. It 

makes our work easy in digital way. The16×2 LCD is built 

in controller (KS 0066 or Equivalent) which has 5 x 8 dots 

with cursor. Normally it contains +5v power supply and also 

available for +3v. 

E.VOLTAGE MEASUREMENT (VMT) 

Voltage Measurement circuit is used to drop down the 

voltage when heavy voltage is given. The voltage from the 

Solar panel is fed into Voltage Measurement unit. It 

measures the voltage. And its Output value is fed to the 

controller which reads (4x5) which is a split up, and 

displayed using LCD. 

F.MPPT ALGORITHM 

Maximum Power Point Tracking (MPPT) algorithm is a 

technique used to track the solar panel. Here the algorithm is 

called as CONSTANT 12V algorithm also. I.e. it is designed 

to maintain a constant voltage of 12V. The output is fed to 

the Buck Boost converter. 

G.MOSFET DRIVERCIRCUIT 

MOSFET driver circuit has Buck Boost converter setup 

which is used for Step up and Step down purposes. When 

the transistor receives a high pulse, it starts conducting 
along with+ the collector and emitter gets shorted and zero 

is given to base of Q2. So high pulse goes to the base of the 

MOSFET Q3 then itwill ON automatically. When the input 

of the transistor Q1 is given low then the input of the 

MOSFET Q3 is also results low so MOSFET Q3 is turn 

OFF. This is the driver circuit for MOSFET  

 

FIG.1.3 MOSFET DRIVER CIRCUIT 

 

When we switch ON the MOSFET, the inductor stores the 

energy. When the MOSFET is switched off, stored energy 

flows through the diode & the load. This MOSFETON and 

OFF time is depend upon the boost converter output 

voltage.This time variation is generated by the 

microcontroller.PWM Technique is used in this circuit for 

MOSFET switching periods. The output voltage is given by 

=   / (1 –  ) --------------- (1) 

 

D=ton/T, D denotes the duty cycle, T denotes the time 

period, inverse of T is the Frequency.When the duty cycle 

varies, the output voltage also varies accordingly.This is 

used when there is a need to Step up the output voltage. 
 
 
 
 
 
 
 
 
 
 
 
 

 

FIG.1.4 BOOST CONVERTER 

 

When the transistor is switched ON and Vx =Vin, then the 

current from the inductor flows through the diode, hence 

results in Vx =Vo. 
 

Inductor current always lies in Conduction state. Equation 

2 shows the current flowing through the inductor. In order 

to maintain steady state, the current has to be 0. 
 

 

----------- (2) 
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When rewritten,  
 

 

---------------- (3)  
 
 

 

----------------- (4)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

FIG.1.5.DUTY CYCLE WAVE FORM 

G.PWM TECHNIQUE 

 

The amount of power given to the load is 

controlled with Pulse Width Modulation (PWM) 

Technique. In order to have low cost, but effective BLDC 

controller we use a powerful technique called PWM. 
 

The important thing about PWM technique is that 

it helps to get rid off Harmonics. The speed can be varied 

accordingly without even reducing the starting torque. The 

duty cycle is the key factor which decides the motor 

speed. By changing duty cycle, the required motor speed 

is acquired.PIC 16F877a with PWM controls the Duty 

cycle. The input given to the motor is in the form of 

square wave of constant voltage along with the varied D 

(D denotes the Duty Cycle). Since we maintain the 

frequency constant, if we vary the ON/OFF time, duty 

cycle is controlled by Pulse Width and power is also rise. 

 

H.INTERNET OF THINGS(IoT) 

 

This paper employs IoT for web service. The Wi-Fi 

module used in our software part is ESP8266. ESP8266 

is basically a communication module. This provides the 

user with login mail ID and can set up the password. 

When the hotspot is turned on from the users’ mobile, the 

condition of the motor is automatically updated in the 

web page. Thus the user can go through the motor’s state 

from the remote location itself. IoT is the most trusted 

platform with which we can depend on. 

 

IV.PROPOSEDMETHODOLOGY 

 

This paper presents the web monitoring of BLDC 

drive along with its speed control. Generally Brushed drive 

have short lifetimes due to the wear of brushes and 

commutator and the brushes need to be replace and requires 

regular maintenance. Whereas in brushless motor they do 

not use commutation parts having longer lifetime because 

there will be no brush erosion, has higher reliability and 

reduced maintenance. In addition to the existing system, we 

are including a Solar panel in the hardware setup and 

Internet of Things (IoT) in the software part. Solar panel is 

the additional voltage source added. This is monitored and 

controlled by the Voltage measurement unit. When the 

voltage from the Solar panel is more than the expected 

value, it is made less with the help of Buck converter. 

If the voltage from the Solar panel is less than the 

expected value, it is boosted up with the help of Boost 

converter. 

 

Thus buck boost converter is used in this setup. This 

voltage is given to the Battery. The voltage given to Battery 

must be 12V. Then it is fed to the Inverter part. This part has 

the MOSFET driver and Isolator circuits. Microcontroller is 

programmed with embedded C and it is implemented in 

MPLAB IDE. To control the speed, we are going for PWM 

Technique.In this project voltage ratings are measured and 

displayed in LCD, and controlled with the help of IoT. Data 

send to webserver and access in any location. This is more 

suitable for Industries which uses BLDC motors. 

 

 

V.CONCLUSION 

 

The proposed system will help the Industrial people to 

monitor the BLDC motor from their remote location itself. 

The speed of the motor is controlled with the help of PWM 

technique and it is made to run at the required or desired 

speed. Monitoring is done with the help of Internet of 

Things (IoT).Internet of Things (IoT) plays major role in 

this system. The communication is made healthier and 

stronger with the help of this communication module. This 

brings advantages and has a good scope for Industries. Thus 

the proposed method is very well suited for Industrial 

applications. 
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