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                                                    Introduction 

     

          There is increasing demand for good homes, where appliances react automatically to 

changing environmental conditions and might be simply controlled through one common 

device. This project presents a attainable answer whereby the user controls devices by using 

their only mobile phone, where control is communicated to the Microcontroller from a mobile 

phone through its Bluetooth interface. There are many technologies are used for smart home 

automation. Currently, GSM, Bluetooth, Wi-Fi, USB, ZigBee Technology. In this project we 

have used 8051 (AT89S51) microcontroller for controlling the entire process of this project. 

Bluetooth module can be employed for controlling the home appliances wirelessly. Home 

appliances will be turned ON and OFF when user will touch button in Bluetooth mobile 

application in cell phone. We can use any Bluetooth application which will send character 

through Bluetooth. After that controller will receive the data and compare according to their 

code and generate a signal and go to ULN2803 Driver then after driver will drive the relay and 

hence relay operate and control the different appliances. Manual system should be avoided over 

Automatic systems. Through this project we have tried to show real model of house and also 

control all appliances as a result of which power is saved to some extent. Automation is that 

the use of management systems and data technologies to cut back the requirement for human 

work in the manufacturing. automation plays an increasingly important role with in the world 

economy and in daily expertise. Automation might beenhance the world economy of 

enterprises, society or most of humankind. For example, an enterprise that has invested in 

automation technology recovers its investment, or a state or country will increase its financial 

gain because of automation like Germany or Japan in the 20th Century. Moreover, humans are 

more possible to commit errors and in intensive conditions the probability of error increases, 

whereas an automated device can work with almost zero error. In the dangerous environment 

(i.e. fire, space, volcanoes, nuclear facilities, underwater, etc.) human can be replaced. 

Performing tasks that are on the far side human capabilities of size, weight, speed, etc. This is 

why this project looks into construction and implementation of a system involving Prototype 

to control a many of electrical and electronic systems. We are surrounded by smart devices that 

are capable of making decisions on their own without much human interaction. The home 

automation may include centralized control of electrical devices including lightings, appliances 

and security. Presented here is a touch-control based home automation system that can control 

up to eight electrical devices. Life will become simpler if we can control devices like lights, 

AC, fans, TV, or a music system with a remote from a distance just by pressing the button. 
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                                        Power Supply  

 

 

                     A power supply is an electrical device that supplies electric power to an electrical 

load. The primary function of a power supply is to convert electric current from a source to the 

correct voltage, current, and frequency to power the load. As a result, power supplies are 

sometimes referred to as electric power converters. Some power supplies are separate 

standalone pieces of equipment, while others are built into the load appliances that they power. 

Examples of the latter include power supplies found in desktop computers and consumer 

electronics devices. Other functions that power supplies may perform include limiting the 

current drawn by the load to safe levels, shutting off the current in the event of an electrical 

fault, power conditioning to prevent electronic noise or voltage surges on the input from 

reaching the load, power-factor correction, and storing energy so it can continue to power the 

load in the event of a temporary interruption in the source power (uninterruptible power 

supply). 

                    All power supplies have a power input connection, which receives energy in the 

form of electric current from a source, and one or more power output connections that deliver 

current to the load. The source power may come from the electric power grid, such as 

an electricaloutlet, energystorage devicessuchas batteries or fuelcells, generators or alternator

s, solar power converters, or another power supply. The input and output are usually hardwired 

circuit connections, though some power supplies employ wireless energy transfer to power 

their loads without wired connections. Some power supplies have other types of inputs and 

outputs as well, for functions such as external monitoring and control. 

 

                                                      

                                                     Components 

 8051 Microcontroller 

 8051 Development Bord 

 8051 Programmer (Programming Bord) 

 Programming Cable 

 Bluetooth Module (HC-05) 

 4-Channel Relay Module 

 Loads(like Light Bulb, Fan, etc.) 

 Power Supply 

 Connecting wires 

 LCD Display 

 Ground 

 Diod 

 Capacitor 

 

 

https://en.wikipedia.org/wiki/Electric_power
https://en.wikipedia.org/wiki/Electrical_load
https://en.wikipedia.org/wiki/Electrical_load
https://en.wikipedia.org/wiki/Electric_current
https://en.wikipedia.org/wiki/Voltage
https://en.wikipedia.org/wiki/Electric_current
https://en.wikipedia.org/wiki/Frequency
https://en.wikipedia.org/wiki/Electric_power_converter
https://en.wikipedia.org/wiki/Desktop_computer
https://en.wikipedia.org/wiki/Consumer_electronics
https://en.wikipedia.org/wiki/Consumer_electronics
https://en.wikipedia.org/wiki/Electrical_fault
https://en.wikipedia.org/wiki/Electrical_fault
https://en.wikipedia.org/wiki/Electronic_noise
https://en.wikipedia.org/wiki/Voltage_surge
https://en.wikipedia.org/wiki/Power-factor_correction
https://en.wikipedia.org/wiki/Uninterruptible_power_supply
https://en.wikipedia.org/wiki/Uninterruptible_power_supply
https://en.wikipedia.org/wiki/Electric_power_grid
https://en.wikipedia.org/wiki/Electrical_outlet
https://en.wikipedia.org/wiki/Energy_storage
https://en.wikipedia.org/wiki/Battery_(electricity)
https://en.wikipedia.org/wiki/Fuel_cell
https://en.wikipedia.org/wiki/Electrical_generators
https://en.wikipedia.org/wiki/Alternator
https://en.wikipedia.org/wiki/Alternator
https://en.wikipedia.org/wiki/Solar_power
https://en.wikipedia.org/wiki/Wireless_power
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                                                   Block Diagram 
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                                     Circuit Diagram 
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                     Working    

        

                  This project we have used 8051 microcontroller for controlling the whole process 

of this project. And a Bluetooth module is used for controlling the home appliances wirelessly. 

Home appliances will turned ON and OFF when user will touch button in the Bluetooth mobile 

app in Android mobile phone. To run this project, first we need to download Bluetooth app 

form Google play store. We can use any Bluetooth app that can send data using Bluetooth. 

Here are some apps name that can be used. 

                 You can see in the above picture that there are 9 buttons in which  first row is for 

fan controlling, second one is for light controlling and last one is for TV controlling.  Means 

First row’s ON and OFF buttons are used to ON and OFF the fan, second row’s buttons are for 

Light and third ones are for TV. We have used three bulbs of different colors instead of TV 

and fan, for demonstration purpose. 

                 Now, when we touch any button in Bluetooth controller app then Android phone 

sends a value to Bluetooth module, after receiving this value, Bluetooth module sends the 

received value to the microcontroller and then microcontroller reads it and compare it with 

predefined value. If any match is occurred then microcontroller performs relative operation. 

Same operation will performed each time when button pressed. How, when user touch ‘Fan 

On’ button in Bluetooth controller app then microcontroller receives ‘1’ via Bluetooth module 

and then controller Switch ‘On’ the Fan by using relay driver and relay. And when user touch 

‘Fan Off’ button in Bluetooth controller app then microcontroller receives ‘2’ via Bluetooth 

module and then controller Switch ‘Off’ the Fan by using relay driv. 

 

 

 

 

 

 

 

 

                                                        

 

 

 

https://circuitdigest.com/article/relay-working-types-operation-applications
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                                                     Program 

 

include 

sbit Fan=P1^0; 

sbit Light=P1^1; 

sbit TV=P1^2; 

 char str; 

 char Charin=0; 

void delay(int time) 

{ 

 unsigned int i,j; 

 for(i=0;i<time;i++) 

 for(j=0;j<1275;j++); 

} 

void Serialwrite(char byte) 

{ 

 SBUF=byte; 

 while(!TI); 

 TI=0; 

} 

void Serialprintln(char *p) 

{ 

 while(*p) 

 { 

 Serialwrite(*p); 

 p++; 

 } 

 Serialwrite(0x0d); 

} 

void Serialbegin() 
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{ 

 TMOD=0x20; 

 SCON=0x50; 

 TH1=0xfd; 

 TR1=1; 

} 

void main() 

{ 

 P1=0x00; 

 Serialbegin(); 

 Serialprintln("Sys ready..."); 

 delay(50); 

 while(1) 

 { 

 while(!RI); 

 Charin=SBUF; 

 str=Charin; 

 RI=0; 

 if(str=='A') 

 { 

 Fan=1; 

 Serialprintln(" Fan ON"); 

 delay(50); 

 } 

 else if(str=='a') 

 { 

 Fan=0; 

 Serialprintln(" Fan OFF"); 

 delay(50); 

 } 
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 else if(str=='B') 

 { 

 Light=1; 

 Serialprintln(" Light ON"); 

 delay(50); 

 } 

 else if(str=='b') 

 { 

 Light=0; 

 Serialprintln("Light OFF"); 

 delay(50); 

 } 

 else if(str=='C') 

 { 

 TV=1; 

 Serialprintln(" TV ON"); 

 delay(50); 

 } 

 else if(str=='c') 

 { 

 TV=0; 

 Serialprintln(" TV OFF"); 

 delay(50); 

 } 

 str=0; 

 } 

} 
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                                             Flowchart      
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                                                                     Applications    

  

 
 Lighting control. 

 HVAC. 

 Lawn/Gardening management. 

 Smart Home Appliances. 

 Improved Home safety and security. 

 Home air quality and water quality monitoring. 

 Natural Language-based voice assistants. 

 Better Infotainment delivery. 
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                                             Advantages 

 

 It avoids interference from other wireless devices. 

 It has lower power consumption. 

 It is easily upgradeable. 

 It has range better than Infrared communication. 

 The Bluetooth is used for voice and data transfer. 

 Bluetooth devices are available at very cheap cost. 

 No line of sight hence can connect through any obstacles. 

 Free to use if the device is installed with Bluetooth. 

 The technology is adopted in many products such as head set, in car system, 

printer, web cam, GPS system, keyboard and mouse. 
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                                                           Future Scope 

                 

               The future implications of this project is vast, it can cover entire things to be 

controlled around the world. The project we have undertaken it can be taken as a grater level 

to show the capabilities of the system it can cover temperature updates, weather forecasting, 

system synchronization, etc. The project itself can be modified to achieve a complete Home 

Automation System which can create a platform for the user to interface between himself and 

his household. In future, the system will be more compact and handy with combining the 

microcontroller and bluetooth module. The electric failure shall not be taken place because 

hardware will be self-contained. This appliance will have its own power bank and charging 

system. This system is developed for mobile reporting application and many more. The 

computer system will also be interfaced to record and process data base.   
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                                        INTRODUCTION 

 

 

                 Ultrasonic is a non-contact level measurement method that uses sound waves to 

determine the process material being measured. Ultrasonic transmitters operate by sending a 

sound wave, generated from a piezo electric transducer, to the media being measured. The device 

measures the length of time it takes for the reflected sound wave to return to the transducer. A 

successful measure ment depends on reflection from the process material in a straight line back 

to the transducer. However, there are various influences that affect the return signal. Factors such 

as dust, heavy vapors, tank obstructions, surface turbulence, foam and even surface angles can 

affect the returning signal. That is why the conditions that determine the characteristics of sound 

must be considered when using Ultrasonic measure ment.  
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                                                        Power supply  

 

               A regulated power supply essentially consists of an ordinary power supply and a 

voltage regulating device, as illustrated in the figure. The output from an ordinary power supply 

is fed to the voltage regulating device that provides the final output. The output voltage remains 

constant irrespective of variations in the ac input voltage or variations in output (or load) current. 

 

Transformer:  A step down transformer is used to step down the voltage from the input AC to 

the required voltage of the electronic device. The input of the transformer being 230 Volts AC 

mains, the output is provided to a full bridge rectifier circuit.  

 

Full Wave Rectifier Circuit:  The FWR consists of 4 diodes which rectifies the output AC 

voltage or current from the transistor to its equivalent DC quantity. As the name implies the 

FWR rectifies both half’s of the AC input. The rectified DC output is given as input to the 

Voltage regulator. 

 

Voltage regulator IC 7805:  7805 is a 5V fixed three terminal positive voltage regulator IC. The 

IC has features such as safe operating area protection, thermal shut down, internal current 

limiting which makes the IC very rugged. Output currents up to 1A can be drawn from the IC 

provided that there is a proper heat sink 
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                                   Block Diagram of Power Supply 
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Block Diagram  
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                                                    Circuit Diagram  
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                                           Components  

 

 AT89C51 Microcontroller 

 8051 Programming board 

 Programming cable 

 HC – SR04 Ultrasonic Module 

 16 x 2 LCD 

 10KΩ Potentiometer 

 10µF / 16V Electrolytic Capacitor 

 2 x 10KΩ Resistor (1/4 Watt) 

 0592 MHz Crysta2 

 Connecting wires 

 Power Supply  
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                                                    Working  

 

                This circuit is designed with an 8051 micro-controller and an ultrasonic sensor. The 

sensor transmits the ultrasonic sound waves of kHz. When an object or obstacle comes ahead of 

the sensor, the sound waves are reflected. Then the receiver detects the kHz sound wave.The 

circuitry converts the sound signals to electrical signals which are fed to the microcontroller 

interfaced. The microcontroller receives the signals and actuates the output to take appropriate 

action. The LCD interfaced to the microcontroller is used to display the status of the module.This 

project can be enhanced to calculate the distance of the object and find the location of the object. 

                 This pic based ultrasonic radar system works on the principle of high frequency sound 

pulse. When these pulses are sending through the ultrasonic transmitter which is rotating from 0 

degree to 180 degrees through the servo motor. These pulses are reflected after the collision of 

unidentified object or person, then these pulses are received by the ultrasonic receiver. After 

receiving these pulses the ultrasonic module gives the intimation or information signal to the 

microcontroller. Then the microcontroller check the status of that object or person means it 

measures the distance and angle of that one. After checking the angle and distance it gives the 

intimation signal to the LCD display which shows the distance and angle of that object or person, 

during this it also gives the logic high signal to the buzzer. Then the buzzer is switched on. By 

switched on this buzzer, the operated person can easily know about the unidentified person or 

object with their respective distance and angle. For the demonstration purposes, we can check 

this system by placing anything in front ultrasonic module when it is moving through the servo 

motor. Then it tells the distance and angle of that thing with giving beep through the buzzer. 

 

 

 Ultrasonic sensor 

 

            The ultrasonic sensor sends a high-frequency sound pulse and calculates how long it 

takes for the echo of sound to revert back.The speed of sound is approximately 341 meters per 

second in air. The sensor uses the speed of sound in air and the time taken by the sensor to 

transmit and receive the sound to calculate the distance. Thus detects the object and finds the 

location of the object. 

Distance = time X (speed of sound)/2 
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 Connection 

 

Vcc: Input voltage +5 V 

GND: External ground 

Trig: Digital Pin 2 

Echo: Digital Pin 2 

The Trig pin is used to send the signals and the Echo pin is used to listen to the returning signals.  

Note: when installing, connect the GND terminal first, otherwise, the module may get damaged. 

 

Specification 

 

 

 Input voltage: 5 V DC 

 Static current: <2 m A 

 Output voltage: 5 V high and 0 V low 

 Detection range: 2 cm to 500 cm 

 Dimensions: 3.4 x 2 x 1.5 cm 

 Input trigger signal: 10 us TTL impulse 

 Echo signal: output TTL PWM signal 
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                                             Program  

 

               ORG 00H                                    // origin 

               MOV DPTR,#LUT                  // moves the address of LUT to DPTR 

               MOV P1,#00000000B            // sets P1 as output port 

               MOV P0,#00000000B           // sets P0 as output port 

               CLR P3.0                         // sets P3.0 as output for sending trigger 

               SETB P3.1                        // sets P3.1 as input for receiving echo 

                MOV TMOD,#00100000B  // sets timer1 as mode 2 auto   reload                      timer 

 MAIN: MOV TL1,#207D       // loads the initial value to start counting from 

             MOV TH1,#207D                    // loads the reload value 

             MOV A,#00000000B              // clears accumulator 

             SETB P3.0                    // starts the trigger pulse 

             ACALL DELAY1              // gives 10uS width for the trigger pulse 

             CLR P3.0                        // ends the trigger pulse 

HERE: JNB P3.1,HERE             // loops here until echo is received 

BACK: SETB TR1                     // starts the timer1 

HERE1: JNB TF1,HERE1   // loops here until timer overflows (ie;48 count) 

              CLR TR1                    // stops the timer 

             CLR TF1                     // clears timer flag 1 

             INC A                       // increments A for every timer1 overflow 

           JB P3.1,BACK         // jumps to BACK if echo is still available 

                MOV R4,A            // saves the value of A to R4 

                ACALL DLOOP          // calls the display loop 

                SJMP MAIN            // jumps to MAIN loop 

 

DELAY1: MOV R6,#2D          // 10uS delay 

LABEL1: DJNZ R6,LABEL1 
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               RET      

DLOOP: MOV R5,#100D    // loads R5 with 100D 

BACK1: MOV A,R4              // loads the value in R4 to A 

              MOV B,#100D     // loads B with 100D 

              DIV AB                 // isolates the first digit 

             SETB P1.0           // activates LED display unit D1 

             ACALL DISPLAY        // calls DISPLAY subroutine 

             MOV P0,A              // moves digit drive pattern for 1st digit to P0 

             ACALL DELAY            // 1mS delay 

             ACALL DELAY 

             MOV A,B                     // moves the remainder of 1st division to A 

            MOV B,#10D              // loads B with 10D 

            DIV AB                        // isolates the second digit 

            CLR P1.0                   // deactivates LED display unit D1 

            SETB P1.1                // activates LED display unit D2 

            ACALL DISPLAY 

            MOV P0,A                 // moves digit drive pattern for 2nd digit to P0 

           ACALL DELAY 

           ACALL DELAY 

            MOV A,B                   // moves the remainder of 2nd division to A 

           CLR P1.1                   // deactivates LED display unit D2 

           SETB P1.2                // activates LED display unit D3 

           ACALL DISPLAY 

          CLR P1.2                        // deactivates LED display unit D3 

          DJNZ R5,BACK1           // repeats the display loop 100 times 

          RET 

DELAY: MOV R7,#250D                // 1mS delay 

LABEL2: DJNZ R7,LABEL2 
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             RET 

DISPLAY: MOVC A,@A+DPTR     // gets the digit drive pattern for the content in A 

                CPL A            // complements the digit drive pattern (see Note 1) 

               RET 

LUT:      DB 3FH               // look up table (LUT) starts here 

              DB 06H 

              DB 5BH 

              DB 4FH 

              DB 66H 

              DB 6DH 

              DB 7DH 

              DB 07H 

              DB 7FH 

              DB 6FH 

              END 
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Flowchart  

 

Flowchart of ultrasonic radar   
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                                                       ADVANTAGES 

 

1. It can work in any adverse conditions. 

2. It has higher sensing distance.  

3. Ultrasonic sensors can easily interface with Microcontroller or any type of controller. 

4. These sensors are easy to use, not dangerous during operation for nearby objects, person,       

equipment or material. 
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                                                           APPLICATIONS 

 

1. In air defense it is used for target detection, target recognition . 

2. Identifying enemy locations in map. 

3. The Air Surveillance RADAR is used to detect and display the aircraft’s position in the airport 

terminals. 

4. RADAR speed meters are used by traffic police for enforcing speed limit. 
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                                               FUTURE SCOPE 

 

  
1. A GSM can be used to send SMS to concerned person about detected object, distance. 

 

2. camera can also be used to view the live video.  
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CONCLUSION 

 

             In this paper many tests have been done. The whole assembly is mounted on a servo 

motor in order to cover the half plane Some test were performed to investigate the effects of some 

parameters (such us testing the transmitting and receiving pulses for one big static target, testing 

the range for more than one static target, and testing the dynamic targets testing of the LCD) which 

have a direct effect on the performance for the designed system measurements. A delay occurred 

between transmitted and received waves govern the reflection of sound, it is it proportional to the 

distance between obstacle and the device.Hence the delay is scaled appropriately to get the 

distance,the following conclusion are derived: 

 

1. Maximum range of the design need system is 150cm. 

2. The coverage 

3. Area of the ultrasonic radar depends on the rotation of radar by 180. 

4. There is no error for testing for the smooth dynamic and static target; otherwise there were some 

errors form the unsmooth static object and the dynamic targets. 

5. The receiving pulse width greater than the transmitting 

 6. In LCD test, there is an error about (5-10cm). 
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1.ABSTRACT

Industrial machines different alarms are embedded in machines controllers. They make use of 
sensors and machine states to indicate to end-users various information (e.g. diagnostics or need 
of maintenance) or to put machines in a specific mode (e.g. shut-down when thermal protection 
is activated). More specifically, the alarms are often triggered based on comparing sensors data 
to a threshold defined in the controller’s software. In production machines, triggering an alarm 
(e.g. thermal protection) in the middle of a production is crucial for the quality of the produced 
product and results into a high production loss. This situation can be avoided if the settings of 
the production machine(e.g. production speed) is adjusted accordingly based on the temperature 
monitoring. In this project we show the effectiveness of Least Squares Support Vector Machines 
(LS-SVMs) in predicting the evolution of the temperature in a steel production machine and, as a
consequence, possible alarms due to overheating. Firstly, in an offline fashion, we develop a 
micro-controller based heat detector model, where a systematic model selection procedure 
allows to carefully tune the model parameters. Afterwards, the Micro-controller model is used 
online to forecast the future temperature trend. Finally, in this project we are detecting machine 
overheat by micro-controller. This project aims to design and implement a system to detect the 
level of temperature in machines. This system measures the temperature of machines in a limited
range, if the temperature exceeds this range the system will alert the user.
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2.INTRODUCTION 

                 In march 10 1970, Howard J. Fremont & Company, Inc. filed patent in United States Patent 
Office. In that patent they mentioned “ A great need has developed for a system that can be used in large 
buildings to detect an overheat condition, such as a fire in a portion of the building, and to indicate the 
area where the condition has occurred or where it is in progress.” In that patent, they proposed the idea of 
Overheat Detection in a portion of building, we can apply similar concept to detect overheat in industrial 
machines and devices. 

                 Global electricity consumption continues to increase faster than world population and the fact 
of this increase is also due to the increase of industries in urban sectors that require this resource. It is the 
basis of operation of machinery that range from small appliances to high power systems, being used by 
Industry, Commerce, Transport, Security, home automation, among others.

                Thus, there is a need for inexpensive and low energy-consuming devices that may be 
adapted to function autonomously as a temperature monitor, providing an overheat signal or 
over-temperature signal, for the particular environment of many different machines used in 
manufacturing or other operations. There is a need for such devices to fit, non-obtrusively, on or 
in thermal contact with the equipment, or within the equipment, and to give a visible warning 
signal if, or when, some portion of the equipment reaches a temperature that indicates that it is 
overheating, which is likely to be harmful to its continued operation. 

                  In general, and in the face of the informality that accompanies this energy growth, it 
is necessary to foresee certain difficulties specific to the electrical distribution, such as the 
overload and the overheating in the electrical devices / machines / appliances, often located in 
urban areas and easily accessible.In order to counter the difficulties of Overheating , we are 
introducing this microcontroller based overheat detection system.
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3.LITERATURE SURVEY 

                 Prof. Mukesh Tiwari, Mr. Manish Shrivastava (2013) [2]was published to develop this
project is from an machine overheat detection with alert blog known as “heat detector”. The 
article talks about the need of such a project to be and how it would ease the existing industries 
area that is in place today. In the traditional system, several people are required to monitor a 
machine lot so as to assess the number of free slots and match it with the capacity of a working 
machine. If this system is replaced with an automated indicator the number of People employed 
would reduce. The article talks about this scenario. The need for each component is also 
elucidated. The heat detector is the heart of this project. The board is controlled using a program 
that is written on it. The program assessed the number of switches presses where each switch 
corresponds to a slot and subtracts it from the capacity or the total number of slots present. The 
literature also describes the common anode display used to display the number of free slots 
calculated using the program. 

                 Research into the current trend toward the development of fire detection algorithms 
and multi-sensor, multi-criteria fire detectors is prevalent in the literature in the last decade [e.g. 
1996; Milke and McAvoy, 1997; Rose-Pehrsson, et al., 2000; Wong, et al., 2000].

                 However, advancement in the research behind predicting the response of common 
spot-type ionization and photoelectric detectors has been minimal. More fundamental 
approaches exist to model the detectors, though these methods have not been advanced 
sufficiently to prove practically useful for modeling smoke detectors.There is a tremendous 
growth in the popularity of smoke detectors. However, there have been significant advances in 
detector technology since the time it is been developed including more uniform smoke entry 
characteristics among detector technologies, reduced sensitivity to non-fire sources, algorithm-
based detection and multi-sensor, multi-criteria detection.More fundamental approaches exist to 
model the detectors, though these methods have not been advanced sufficiently to prove 
practically useful for modeling smoke detectors. We will use the heat detector that reduce the 
human effort. 
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4. Objectives: 

The main objectives of this project is to 

1. Design a device which can used to detect overheating of a machine with accuracy. 

2. To increase products of factories by avoiding machine damage. 

3. To give notice of overheating of the machine to which it is attached by initiating an audible 
warning signal. (i.e. Buzzer) 

4. To determine in which cases the machine can get overheated and can become a problem of 
failure in the supply as an interruption. 

5. To improve the quality of machines in this type of project with the aim of protecting these 
electrical devices against the overheating issue. 

                                                                                                                                              

                                                                                                                                    Page 4



5.DESIGN AND METHODOLOGY 

                  The development of this methodology begins by selecting a microcontroller for this 
project, comparison of different microcontrollers, in addition to detect the temperature, we have 
to select proper digital temperature sensor, in this way we are going to carry out this 
Microcontroller Based Overheat Detection project by comparing and analyzing different 
components and devices. We are going to use 3 Digit 7 Segment Display to display the 
temperature, the temperature data will be sent by the microcontroller. The push buttons are going
to be used to set the high and low temperature. Then we are going to need 12V Transformer to 
supply power to this project, and a buzzer to indicate that the system or machine has exceeded 
the set temperature.

Specifications: 

Hardware Specifications 

8051 series Microcontroller 

 7-Segment Display 

 Voltage Regulator 

 Transformer 

 Push Buttons 

 Temperature Sensor 

 Buzzer 

Software Specifications 

 Keil μVision IDE 

 MC Programming Language: Embedded C 

 Proteus 8 Professional 
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6.Power Supply: 

             A regulated power supply essentially consists of an ordinary power supply and a voltage 
regulating device, as illustrated in the figure. The output from an ordinary power supply is fed to 
the voltage regulating device that provides the final output. The output voltage remains constant 
irrespective of variations in the ac input voltage or variations in output (or load) current.

Block Diagram of Power Supply

Transformer: 

         A step down transformer is used to step down the voltage from the input AC to the 
required voltage of the electronic device. The input of the transformer being 230 Volts AC 
mains, the output is provided to a full bridge rectifier circuit. 

Full Wave Rectifier Circuit: 

         The FWR consists of 4 diodes which rectifies the output AC voltage or current from the 
transistor to its equivalent DC quantity. As the name implies the FWR rectifies both half’s of the
AC input. The rectified DC output is given as input to the Voltage regulator.

Voltage regulator IC 7805: 

         7805 is a 5V fixed three terminal positive voltage regulator IC. The IC has features such as 
safe operating area protection, thermal shut down, internal current limiting which makes the IC 
very rugged. Output currents up to 1A can be drawn from the IC provided that there is a proper 
heat sink. 
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Circuit Diagram of Power Supply:
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7.Block Diagram of Project
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8.Circuit Diagram of Project

Circuit Diagram of Machine Overheat Detection using 8051 Microcontroller
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9.Component Description: 
1Microcontroller: 

              A microcontroller is an integrated chip that is often part of an embedded system. The 
microcontroller includes a CPU, RAM, ROM, I/O ports, and timers like a standard computer, but
because they are designed to execute only a single specific task to control a single system, they 
are much smaller and simplified so that they can include all the functions required on a single 
chip. A microcontroller differs from a microprocessor, which is a general-purpose chip that is 
used to create a multi-function computer or device and requires multiple chips to handle various 
tasks. A microcontroller is meant to be more self-contained and independent, and functions as a 
tiny, dedicated computer. The great advantage of microcontrollers, as opposed to using larger 
microprocessors, is that the parts-count and design costs of the item being controlled can be kept 
to a minimum.

                                                    

2Segment Display : 

              It is available in two configurations: common cathode and common anode. All the 8 
LED terminals have their one end internally shorted and linked with the middle pins such that it 
serves as a common terminal (cathode or anode). 7 led are used to form the digits while the 
8thone is for the dot which helps in identifying the correct orientation. It is widely used in digital
clock, calculator, electronic meters and various other applications where numerical display is 
required. It can be used in place of dot matrix displays which are more complex than seven 
segment display. Seven segment displays can also be used to display some alphabets. Seven 
segment displays is a group of Light emitting diode (LED) arrange in figure of 8 patterns as 
shown in fig
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3 Voltage Regulator :

             A voltage regulator is designed to automatically maintain a constant voltage level. A 
voltage regulator may be a simple feed-forward design or may include negative feedback. It may
use an electromechanical mechanism, or electronic components. Depending on the design, it 
may be used to regulate one or more AC or DC voltages. Electronic voltage regulators are found 
in devices such as computer power supplies where they stabilize the DC voltages used by the 
processor and other elements.

                                               

4 Transformer: 

        A transformer is an electrical device that transfers electrical energy between two or more 
circuits through electromagnetic induction. A varying current in one coil of the transformer 
produces a varying magnetic field, which in turn induces a voltage in a second coil. Power can 
be transferred between the two coils through the magnetic field, without a metallic connection 
between the two circuits
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  5 Switch Buttons: 
       A push-button (also spelled pushbutton) or simply button is a simple switch mechanism for 
controlling some aspect of a machine or a process. Buttons are typically made out of hard 
material, usually plastic or metal The surface is usually flat or shaped to accommodate the 
human finger or hand, so as to be easily depressed or pushed.

                                                      

6 Temperature Sensor: 
               LM35 is a precession Integrated Circuit Temperature sensor, whose output voltage 
varies, based on the temperature around it. It is a small and cheap IC which can be used to 
measure temperature anywhere between -55°C to 150°C. It can easily be interfaced with any 
Microcontroller that has ADC function or any development platform like Arduino.
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7 Buzzer: 
             A buzzer or beeper is an audio signaling device, which may be mechanical, electromechanical, or
piezoelectric. Typical uses of buzzers and beepers include alarm devices, timers, and confirmation of user
input such as a mouse click or keystroke. As shown in fig.
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10.Working: 
             The idea is to detect temperature of the device and set the limit, if the device exceeds the
limit temperature, an alarm rings to indicate that the system has exceeded the set temperature. 
Digital Temperature sensor IC LM35 is used to measure the temperature. The system uses a 
digital temperature sensor in order to detect temperature and pass on the data to the 
microcontroller. The 8051 microcontroller processes data and sends the temperature to be 
displayed on LCD screen. The display consists of 7 segment display unit to display up to 3 
numbers. It consists of 4 push buttons for setting the high, low temperatures and to set and reset 
the temperature. These are to set limit temperature. The 12V transformer is used to supply power
to the system. A Buzzer is used to indicate that the system has exceeded the set temperature, in 
case if the system exceeds the temperature limit. 

                      A thermistor is a temperature sensor constructed of semiconductor material that 
exhibits a large modification in resistance in proportion to a tiny low modification in 
temperature. Thermistors are inexpensive, rugged, reliable and responds quickly. Because of 
these qualities thermistors are used to measure simple temperature measurements, but not for 
high temperatures. Thermistor is easy to use, cheap, durable and respond predictably to a change
in temperature. Thermistors are mostly used in digital thermometers and home appliances such 
as refrigerator, ovens, and so on. A thermistor is an inexpensive and easily obtainable 
temperature sensitive resistor, thermistor working principle is, it’s resistance is depends upon 
temperature. When temperature changes, the resistance of the thermistor changes in a predictable
way. The benefits of using a thermistor is accuracy and stability Temperature, and where 
necessary, humidity alarm systems should be linked to the monitoring system. When 
temperature & humidity going to changed sensor will give a signal to alarm.

                            

Page no 13



11.PCB Layout:

a.                                                        PCB Layout

Page 14



    a.       3D Simulation of PCB Layout
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   Flow Chart
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 Flowchart Explanation: 

 Start 

 When the power is switched on, the microcontroller will be initialized. 

 After microcontroller, the A to D converter (ADC0804) will be initialized. 

 Temperature sensor (LM35) will start to sense the temperature as well as it will start to feed 
this input sensed analog value to A to D converter (ADC0804) at the same time. 

 The analog value from the temperature sensor (LM35) will be converted into digital value by 
the ADC0804. 

 This value will be displayed on 7 segment display. 

 When SET switch is pressed, then microcontroller will change the state of the 7 segment 
display (i.e. setting mode.) 

 When RESET switch is pressed, then value displayed on the 7 segment display will be reset. 
And the initial value will be displayed. 

 When INCREMENT switch is pressed, the value will get increase by 1 and it will get 
displayed. 

 When DECREMENT switch is pressed, the value will get decrease by 1 and it will get 
displayed. 

 After getting desired temperature by incrementing and decrementing the value, 

 If SET switch is pressed, then displayed value be stored in the microcontroller. And 7 segment 
display will return to normal mode (i.e. Present temperature will be displayed) 

 Microcontroller will start to compare the present temperature and desired set value. 

 If ADC value is greater than equal to to set value (ADC Value >= Set Value), then 
microcontroller will send high pulse to buzzer, and buzzer will alert the user. 

 Else, if this condition is false, the microcontroller will continue to compare the value until the 
condition gets true. 

 End 
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13.Program: 

#include "reg51.h" 

#define SegOne 0xfe // define digit 4 

#define SegTwo 0xfd // digit 3 

#define SegThree 0xfb // digit 2 

#define SegFour 0xf7 // digit 1 

sbit rd_adc=P1^0; // Read(RD) pin of ADC0804 

sbit wr_adc=P1^1; // Write(WR) pin of ADC0804 

sbit intr_adc=P1^2; // Interrupt(INTR) pin of ADC0804 

sbit set=P1^3; // Set Button pin declaration 

sbit inc=P1^4; // Increament Button pin declaration 

sbit dec=P1^5; // Decreament Button pin declaration 

sbit reset=P1^6; // Reset Button pin declaration 

sbit buzzer=P1^7; // Buzzer pin declaration 

// delay for seven segment display 

void DELAY_ms(unsigned int ms_Count) 

{ 

unsigned int i, j; 

for (i = 0; i < ms_Count; i++) 

{ 

for (j = 0; j < 100; j++); 

} 

}                                                                                                                                     
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// delay for adc 

void delay(unsigned int z) 

{ 

unsigned int p,q; 

for(p=0;p<z;p++) //repeat for 'z' times 

{ 

for(q=0;q<1375;q++); //repeat for 1375 times 

} 

 

   } 

// main function 

int main() 

{ 

// declaring 7 segment value and variable 

char hexvalue[] = {0x3f, 0x06, 0x5b, 0x4f, 0x66, 0x6d, 0x7d, 0x07, 0x7f, 0x6f, 0x77, 0x7c, 
0x39, 0x5e, 0x79, 0x71}; 

int num, temp,i,st=0; 

unsigned int value, cnt=35, set_value=35; 

//declare end 

P0=0xFF; //make Port 0 as input port for ADC_data 

while (1) // continue loop 

{ 

//send LOW to HIGH pulse on WR pin 

wr_adc=0; 
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wr_adc=1; 

// 

while(intr_adc==1); //wait for End of Conversion 

rd_adc=0; //make RD = 0 to read the data from ADC0804 

value=P0; //copy ADC _data 

value = value*0.488; //ADC ref

for (i = 0; i < 100; i++) 

{ 

num = value; // value is copied to num 

temp = num / 1000; // for getting thousand'th digit 

num = num % 1000; 

P3 = SegOne; // send _data to control pins 

P2 = hexvalue[temp]; //send _data to d0 to d7 

DELAY_ms(1); 

temp = num / 100; // for getting hundred'th digit 

num = num % 100; 

P3 = SegTwo; 

P2 = hexvalue[temp]; 

DELAY_ms(1); 

temp = num / 10; // for getting tenth digit 

P3 = SegThree; 

P2 = hexvalue[temp]; 
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temp = num % 10; // 0'th digit 

P3 = SegFour; 

P2 = hexvalue[temp]; 

DELAY_ms(1); 

} 

rd_adc=1; //make RD = 1 for the next cycle 

// buzzer 

if(value>=set_value) 

{ 

buzzer=1; // value >= set_value then buzzer will on

} 

else 

{ 

buzzer=0; // value < setvalue then buzzer is off 

} 

/ / buzzer end 

if(set==0) 

{ 

st=1; // if set button pressed then st = 1 

} 

while(st!=0) // while st is equal to 1 

{ 

if(inc==0)                                                                                                                         page no 21



{ 

cnt++; // increament 

} 

else if(dec==0) 

{ 

cnt--; // decreament 

} 

else if(reset==0) 

{ 

set_value=35; // set default value if reset button pressed 

cnt=35;

} 

for (i = 0; i < 100; i++) 

{ 

num = cnt; 

temp = num / 1000; 

num = num % 1000; 

P3 = SegOne; 

P2 = hexvalue[temp]; 

DELAY_ms(1); 

temp = num / 100; 

num = num % 100; 
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P2 = hexvalue[temp]; 

DELAY_ms(1); 

temp = num / 10; 

P3 = SegThree; 

P2 = hexvalue[temp]; 

DELAY_ms(1); 

temp = num % 10; 

P3 = SegFour; 

P2 = hexvalue[temp]; 

DELAY_ms(1); 

} 

if(set==0) 

{ 

set_value=cnt; 

st=0; 

               } 

                                        } 

           } 

  

                 }
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14.Communication Process: 

          Microcontrollers need to communicate with external devices such as sensors, computers 
and so on to collect data for processing. Data communication is generally done by means of two 
methods – Parallel and Serial mode. In parallel mode data bits are transferred faster using more 
data pins. But when comes to a Microcontroller, we cannot afford to dedicate many pins for data 
transfer. UART or Serial communication in 8051 microcontroller will allow the controller to 
send and receive data’s just by using two pins. Serial Communication uses only two data pins to 
establish communication between Microcontroller and external devices. In this mode of 
communication data is transferred one bit at a time. 

Communication Format can be separated into three stages 

1) Request: 

    For the controller to give response we have to send request to it. So switches are used to send 
request. 4 switches are used here: SET, INC, DEC & RESET. Set switch has two operations: 

a). To change the mode of display & b). To set the value for temperature. 

The INC switch increments the value on the display. The DEC switch decrements the value on 
the display. The RESET switch when pressed it sets the count value of display on initial value.

2) Response: 

     When the set switch is pressed the 7 segment display goes in to setting mode. Then to set the 
value we have to press the INC / DEC switch in order to increment or decrement the count on 
the display. Once it is done then press the SET switch again so the count value is set as the 
temperature. Then the controller takes the value and compares it with the value from 
LM35(temperature sensor). When the value of temperature sensor is greater than or equal to the 
set value then the controller sends high pulse to the buzzer. When the LM35 value becomes less 
than the set value the controller sends low pulse to the buzzer. 

3) Data Reading: 

In this project we have used LM35(temperature sensor). As it gives the value in analog form we 
need to convert that value in digital form for the controller to read the value. So here we have 
used ADC0804 Analog to Digital converter. The A to D converter reads the analog value from 
LM35, converts it into digital value and then writes it in to the controller.
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15.ADVANTAGES AND DISADVANTAGES 

Advantages: 
1. By using this Microcontroller based device, it will be easy to avoid machine failures. 

2. We can record temperature of any machine in certain environments, store the data in 
microcontroller and can display the current temperature on the 7 segment display. 

3. It is user friendly. 

4. It is highly reliable and cheap in cost. 

5. Very easy to implement. 

Disadvantages: 

1. It may not function properly unless they are maintained and tested regularly. 

2. It has limited long term stability. 

3. It is difficult to use below 0o temperature.
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16.Future Enhancement: 

As a future work it is recommended to use more accurate sensor in order to get more 
enhancement and reduce the noisy effectively. And to upgrade the device the more advance 
microcontroller and additional components will be required. 

17.Conclusion: 

The project “machine overheating detection with alert using microcontroller” has been 
successfully designed and tested. It has been developed by integrating features of all the 
hardware components used and software also in which we have used C language. Presence of 
every components has been reasoned out and placed carefully thus contributing to the best 
working of the unit. Secondly, This project can also be implemented using highly advanced 
microcontroller and with the help of growing technology it will be easy to implement with just 
minor changes. We conclude that by implementing this project we can access the live 
temperature data of the device to which it is connected and we can avoid the machine failure and
overheating issues. 
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18.Applications: 

We can use this kind of project in such kind of farm where always need a constant temperature.

 We can use it also in agricultural research. 

 In Industries. This project is very beneficial especially in places like factories or industries 
consisting of big machines where it is very necessary to take some action in case the machine is 
overheated, and to monitor High temperature condition. And unlike a smoke detector, a heat 
alarm will not alert the user to an insignificant temperature change – it’ll only trigger once there 
is a perceptible rise in heat. The detector is can be use in simple chemical and product 
manufacturing industries. 
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