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Control of Furnace Temperature using PID Controller
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Abstract— From our project we are able to showing the
constant temperature according to set point value by using
PID controller. In our project we are using Microcontroller,
temperature sensor, heater and fan. By using sensor we
sensing the temperature of furnace. The Microcontroller
compare desired value and set point value in closed loop
using PID controller. To maintaining the constant
temperature, fan or heater is ON or OFF according with
difference between desired value and set value.
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. INTRODUCTION

“Control of furnace Temperature Using PID Controller”
provides the constant temperature.

Now a day’s furnace is used in various industries. It
generates heat, hence it is big challenge for industries to
control the furnace temperature and keep the constant furnace
temperature.

The PID control design is popular and easiest way to
maintaining constant temperature of furnace. PID control
system is closed loop system means feedback system. The
output is given back to the input is known as feedback. These
feedback is act as a self-correcting system, it having high loop
gain. One more purpose of feedback system is to reduce the
sensitivity of the system to parameter variations.

The project is based on controlling of temperature in
a furnace. We are developing the system, which can control
temperature of furnace automatically. These system is
capable of taking decision of accordingly overheating of
furnace and cooling of furnace.

In this project, we are using microcontroller,
temperature sensor, heater and fan. By using sensor we
sensing the temperature of furnace. The microcontroller
compare desired value and set point value in closed loop
system using PID controller. To maintaining the constant
temperature, fan or heater is ON or OFF according with
difference between desired value and set point value.

In these system, we can implement any applications
about controlling and monitoring the temperature without any
human effort [1].

With the use of low cost simple ON-OFF controller
only two control states are possible, like fully ON or fully
OFF. It is used for limited control application where these two
control states are enough for control objective. However
oscillating nature of this control limits its usage and hence it
is being replaced by PID controllers.

PID controller maintains the output such that there
is zero error between process variable and set point or desired
output by closed loop operations. PID uses three basic control
behaviour that are Proportional, Integral and Derivative.

Il. PROPOSED OF WORK

We refer all the paper related to PID temperature controller
system through our project we are showing the control of
constant temperature according to the desired value (set
point) in a closed loop using PID controller system. For this,
we are using a microcontroller, a temperature sensor for
sensing the temperature of the closed loops.

By using the microcontroller we compare the
desired value with current value and it is displayed in the
LCD. Also to provide the constant temperature, Fan or Heater
is turned on or off according with the variations of current
temperature in °C from desired set point.

I1l. BLOCK DIAGRAM
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Fig. 1: Block Diagram of Temperature Controller

A. Block Diagram Description

The block diagram of control of furnace temperature using
PID controller” consist of following blocks:

— PIC 18F4520

— POWER SUPPLY

- LM35

— DISPLAY SECTION

- RELAY

The temperature sensor is a device that detects the
furnace temperature. It senses the temperature and converts it
into voltage as a scale of 1°C into 10mV.

The microcontroller PIC 18f4520 is the heart of the
circuit with many advantages and it is available RISC
architecture they cover few range of devices from tiny 8-bit
microcontroller to 32-bit. All PIC microcontroller use
Harvard architecture, which means that they have separate
buses for data and instruction

A fixed three terminal voltage regulator has a
regulated DC output voltage of 5V and provide it to PIC
18f4520, LM35, display section and relay.

In this project relay is acts as a switch. It is used for
Heater and Fan. It require 12V dc supply. They are used for
adjusting the obtained temperature with the desired
temperature value.

All rights reserved by www.ijsrd.com 1130



Control of Furnace Temperature using PID Controller
(IJSRD/Vol. 6/Issue 02/2018/305)

In our project 16 X 2 LCD is used. It has 2 rows and
16 column therefore total 32 characters are displayed. It has
two operation modes, one uses all 8 pins and the other uses
only 4 of them. The 4-bit mode was used to manage the LCD
screen. All sensor output is displayed continuously as it is
being measured.[1]

B. PID Controller

PID controller consists of Proportional, Integral and
Derivative control. Proportional control is responsible for
faster enter steady state, Integral control is responsible for
reducing overshoot in steady state and Derivative control is
responsible for making the system more stable. This paper
introduces a single-input single-output (SISO) PID
controller, which consists of PID controller D(s) and
controlled plant G(s)

w(t), 2(*) pID Controller
—

T D(s)

Fig. 2: Block Diagram of Control System with PID
Controller
Where D(s) is transfer function of PID Controller,
G(s) is transfer function of controlled plant, w(t) is input
signal controlled plant, e(t) is the system error, u(t) is
controlled input and y(t) is output signal.
From Fig.2, the equation of standard PID Controller

y(t)
>

“(®| pLANT
G(s)

is,[2]
u(t) = kye(t) +k f e(t)dt + k, a:f] (1)
And can be written in the form of transfer function is
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Where U(s) is transfer function of controlled input,
E(s) is transfer function of the system error e(t), Kp , Ki and
Kd are proportional gain, integral gain and derivative gain,
respectively.

From (3), PID controller can be written as
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Fig. 3: Block Diagram of PID Controller
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V. RESULT
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Fig. 6:
PID controller consists of Proportional, Integral and
Derivative control. Proportional control is responsible for
faster enter steady state, Integral control is responsible for
reducing overshoot in steady state and Derivative control is
responsible for making the system more stable.

V1. ADVANTAGES

— PID Controllers are widely used in industry to keep some
process on target, accurately, under changing condition.

— PID controller reduces the steady state error and also
increases the stability.

— The advantage of PID controller is its feasibility and easy
to implement.

— Maximum overshoot of the system can be controlled
using these controller.

— They also help to reducing the noise signals produced in
the system.

VII. FUTURE SCOPE

Now a days these system can be used in large farm and
industries where we want to measure temperature and
maintain constant temperature according to user’s set
temperature.

We can use in a following application are:

—  Poultry farm

— Industries

—  Thermal furnace

— Boiler

—  Medical applications

VIIl. CONCLUSION

We are pleasure to conclude our project on the topic
“Temperature control using PID Controller”. The detail of
this project has been made by members of our team sincerely
with the inspiration of out tutors.

Through this project we have done, sensing and
maintaining the temperature using IC LM35, which is very
sensitive. This IC is ideal for interfacing with microcontroller
PIC16F873A.

According to the program installed in the PIC, it
regulates or works the relays based on the comparison of
current temperature with set point. And the working of the
system can be observed in the LCD.
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