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Abstract-This project aims to propose and implementation of DC motor speed control based on the Temperature and
Pressure sensing deviation. This project is mainly concerned on DC motor speed control system by using PIC 16F877A4
microcontroller. Motor speed can be control with variable resistor. Variable frequency drive uses power electronics vary the
frequency of input power to motor, thereby controlling motor speed. The complete system consists of an ac voltage input that
is put through a diode bridge rectifier to produce a dc output which across a shunt capacitor In good-quality speed control is
one of the reasons for the strapping aggressive position of DC motors in the modem industrial applications. So, this
programming device can be used any motor to control their speed. Temperature sensing device display the temperature of
any place. At the heart of the circuit is the LM35, MPXV5050V and PIC 16F877A microcontroller which controls all its
Sfunctions. LM35 is a precision temperature sensor with its output comparative to the temperature (in °C). A temperature
sensor LM35 is used for sensing the temperature of the environment and the system displays the temperature on an LCD.
The simulation of the system has been done on Proteus Professional Software. In this project, PIC 16F877A4
microcontroller can control motor speed at desired speed with temperature sensing unit and pressure sensing unit which is
used to display the temperature and pressure of its take place.

Keywords — Power supply unit; DC motor; temperature sensing unit; pressure sensing unit; PIC microcontroller; LCD
display.

L INTRODUCTION

This project presents the design and simulation of the motor speed control system using PWM performance based on the
Pressure and temperature. Together with temperature, pressure is one of the most important physical quantities in our
environment. PIC is useful tool for engineering. It can be used such motor testing, temperature sensing for electronics devices.
Direct current (DC) motors have inconsistent characteristics and are used extensively in variable-speed drives. DC motor can
endow with a high starting torque and it is also possible to acquire speed control over wide range. DC motor plays a significant
role in modern industrial. The extremely proficient conventional DC motors are proper for a variety of applications because of
their characteristics. These are more than a few types of applications where the load on the DC motor varies over a speed
variety. These applications may demand high speed control exactness and good energetic responses. In domicile appliances,
washers, dryers and compressors are highly developed examples. In automotive, fuel pump organize, electronic navigation
control, engine control and electric vehicle control are superior examples of these. In aerospace, there are a number of
applications, similar to centrifuges, pumps, robotic wing controls, gyroscope controls and consequently going on. In most
belongings the electric motors chomp through more electricity than obligatory ones. It is awfully compact using few
components and can be implemented for a number of applications together with air-conditions, water-heaters, snow-melters,
ovens, heat exchangers, mixers. Many applications use induction motor drives without a speed controller which runs extremely
close to full speed. As well slaughter more power, the motor keeps running at ostensible speed to facilitate is faster than the
requirement. Temperature is one of the major parameter to direct in most of the manufacturing industries like chemical, food
processing, pharmaceutical etc. Pressure is a significant parameter in such varied disciplines as thermodynamics, aerodynamics,
acoustics, liquid technicalities, soil mechanics and biophysics. In these kinds of industries some manufactured goods need the
required temperature and pressure to be maintained at highest precedence unless the product will fail. So the temperature and
pressure controller are most widely used in approximately all the industries. It is basically a close loop control system. There are
two types: ON-OFF type or continuous type system. ON-OFF type- Temperature and pressure is sensed displayed and it is
compared with set value. In this project ON-OFF type controller has been implemented. Here the set value for temperature and
pressure can be on the exterior set by the user. The authentic temperature and pressure is sensed by the temperature and pressure
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sensor. It is displayed on LCD with the set value.

1I. BLOCK DIAGRAM
LCD
)
POWER SUPPLY 1 DRIVER MOTOR
» CIRCUIT ?
PIC 16F877A
Tempsensor &
Pressure Sensor

Fig. 1 Overall block diagram Unit

A. Working Principle

The speed of DC motor is straightforwardly proportional to the supply voltage. Pulse duration is straight forwardly proportional
to the consequence of input voltage. When the value of voltage is near to the ground, pulse will engender constricted and the
value of voltage is high, pulse width will engender wide. A modern adjustable speed AC machine system is prepared with an
adjustable frequency drive that is a power electronic device for speed control of an electric machine. PWM controls fine-tune
the duty ratio of the DC motor. When the temperature and pressure decreases of motor speed also decrease, when the
temperature and pressure increases, the speed also increases. The average DC value of the signal can be varied by varying the
duty cycle. The Varying speed will be displayed in the LCD. Same as the pressure and temperature values also displayed in the
LCD.

B.  Standard used for motor speed control using PWM

The speed of the DC motor can be personalized by varying the DC voltage across the two terminals of the motor. However if
we acquire a DC motor and switch on the DC supply diagonally it, the motor takes a few time to speed up. This is for the reason
that the motor has an inductive coil so it does not act in response straight away to the applied voltage. If the user switches the
power off earlier than the motor reaches full speed, the motor starts to slow down. If the user switch the power on and off
hurriedly enough the motor and hence the motor run at some speed between the zero and full speed. This is what achieved
through the PWM signal. The motor speed can be modified with the dissimilarity in the duty cycle of the PWM signal.

C. Process of motor speed control using a power MOSFET

To control the speed of the DC motor by resources of the PWM signal, the user need to use a switch which can be switched on
and off at PWM frequency and therefore control the supply voltage transversely the motor. This switch can be completed by
using a high switching speed power MOSFET. The exploit of switch is to connect and disconnect the power transversely the
motor at PWM frequency. A full duty cycle PWM pulse gives positive crest voltage while a zero duty cycle PWM pulse gives
negative peak voltage.

1. PIC MICROCONTROLLER

PIC is a family of Harvard architecture microcontrollers made by Microchip Technology, consequent from the PIC1640
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originally urbanized by universal Instrument's Microelectronics separation. The name PIC initially referred to "Peripheral
Interface Controller". PICs are accepted with developers and hobbyists alike due to their low cost, wide availability, huge user
base, extensive assortment of application notes, availability of low cost or at no cost development tools, and sequential
programming (and re-programming with flash memory) competence.

Iv. TEMPERATURE SENSOR

The LM35 sequence are exactitude integrated-circuit temperature sensors, with an output voltage linearly proportional to the
Centigrade temperature. Thus the LM35 has an enhancement over linear temperature sensors calibrated in © Kelvin, as the user
is not obligatory to subtract a large constant voltage from the output to obtain well-situated Centigrade scaling. The LM35 does
not require any peripheral calibration or trimming to provide typical accuracies of +/4°C at room temperature and +%°C over a
full =55°C to +150°C temperature range. Low cost is guaranteed by trimming and calibration at the wafer plane. The low output
impedance, linear yield, and precise inherent calibration of the LM35 make interfacing to readout or control circuitry especially
easy. The device is used with single power provisions, or in the company of possitive and negative supplies. As the LM35
draws only 60 pA starting the supply, it has very low self-heating of less than 0.1°C in still air.

Fig. 2 LM-35 Temperature Sensor

V. PRESSURE SENSOR

The MPXV5050V series sensor integrates on-chip, bipolar op amp circuitry and skinny film resistor networks to make available
a high output signal and temperature reimbursement. The MPXV5050V series piezoresistive transducer is a state-of-the-art,
monolithic, signal accustomed, silicon pressure sensor. This sensor combines advanced micromachining techniques, emaciated
film metallization, and bipolar semiconductor processing to make available an accurate, high level analog output signal that is
proportional to applied pressure.

VL. POWER SUPPLY

The ac voltage, typically 220V RMS, is connected to a transformer, which steps that ac voltage down to the level of the desired
dc output. A diode rectifier then provides a full-wave rectified voltage that is initially filtered by a simple capacitor filter to
produce a dc voltage. This resulting dc voltage usually has some ripple or ac voltage variation. A regulator circuit removes the
ripples and also remains the same dc value even if the input dc voltage varies, or the load connected to the output dc voltage
changes. This voltage regulation is usually obtained using one of the popular the popular voltage regulator IC units.

TRANSFORMER RECTIFIER FILTER IC REGULATOR LOAD

> - >

Fig. 3 Power Supply Block Diagram

VIIL DC MOTOR

A DC motor in straightforward words is a device that converts direct current (electrical energy) into mechanical energy. A DC
motor relies on the fact that like magnet poles repels and unlike magnetic poles attracts each other. A spiral of wire with a
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current operation through it generates an electromagnetic field associated with the center of the coil. As a result of switching the
current on or off in a coil its magnetic field can be switched on or off or by switching the direction of the current in the coil the
direction of the generated magnetic field can be switched 180°.

VIII. EXPERIMENTAL RESULTS

Proteus is the greatest simulation software for an assortment of designs with microcontroller. It is mainly well-liked because of
availability of approximately all microcontrollers in it. So it is a versatile tool to test programs and embedded designs for
electronics hobbyist. The user can simulate their programming of microcontroller in Proteus Simulation Software. After
Simulation the circuit in Proteus Software can in a straight line make PCB design with it, so it could be all in one package for
students and hobbyists. The speed of DC motor is in a straight line proportional to the supply voltage. Pulse duration is directly
proportional to the value of input voltage. When the value of voltage is deliberate, pulse will generate narrow and the value of
voltage is high, pulse will generate wide. A PWM control adjusts the duty ratio of the DC motor. DC voltage is converted to a
square-wave signal. When the voltage of the motor decreases, then the speed must be decrease. When the voltage of the motor
increase, the speed must increase. The average DC value of the signal can be wide-ranging by varying the duty cycle. LM35 is a
precision temperature sensor and pressure sensors with these sensor outputs are proportional to the temperature (in °C).
Processed to display the corresponding temperature and pressure value on the LCD. The output voltage varies by means of 10
mV in response to every °C rise/fall in temperature.
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Fig.4. Simulation result

The speed of motor shaft can be considered by using tachometer and oscilloscope. There are many types of motor which can
examination such as stepper motor, servo motor, H —bridge motor etc. This system used 5V DC motor for the reason that small
size and inexpensive. Microcontroller based temperature and pressure controller is a simple and useful circuit which can be used
to control the temperature and pressure above a set value using LM35 temperature Sensor and pressure sensor. Then, in system
indoctrination hardware and software are much compensation for users. Input-Output can be misrepresented for many
applications but software also needs to be revolutionized. Motor control is achieved in the course of the MOSFET switching
achievement due to PWM signal coming to its gate terminal. An N channel MOSFET is used in the near to the ground side
driving of the motor. The positive terminal of the motor is associated to the 5 V power supply and the negative terminal of the
motor is associated to the drain of the MOSFET. The resource of the MOSFET is grounded while the gate is driven by the
PWM production of the microcontroller. Current limiting resistors are associated to the gate terminals of the MOSFET. The
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microcontroller used in this system has inherent PWM module which is used to control speed of the motor by varying the duty
cycle. According to the readings commencing the temperature and pressure sensors duty cycle is varied without human
intervention thus controlling motor speed can be achieved.

Fig.5 Practical result of temperature and pressure sensing unit

IX. CONCLUSION

Modern developments in science and technology make available a wide range scope of applications of high performance DC
motor drives in neighborhood such as rolling mill, chemical progression, electric trains, robotic manipulators and the home
electric appliances require speed controllers to carry out responsibilities. DC motors have speed control capabilities, which
earnings that speed, torque and even direction of rotation can be changed at anytime to congregate new circumstance. The target
of'this project is to intend a DC motor speed control system by using microcontroller PIC16F877A. The controller will preserve
the speed by the side of most wanted speed when there is a discrepancy of load. By varying the PWM signal from
microcontroller to the motor driver, motor speed can be controlled back to preferred value easily. The authentic temperature,
pressure and set value of temperature, pressure were getting displayed on the LCD screen. The speed of motor depends on the
temperature and pressure hence there is no need for regulating the speed physically. Output was verified by setting the
temperature at dissimilar places and it was found at room temperature and weather temperature.
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