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ABSTRACT

The development of a controller for car air-conditioner compressor in this project
is an improvement from the original system. The original system needs two combinations
of system to run the compressor. As a solution, a new innovation of controller for car air-
conditioner compressor is designed with same operation. The design will be operated
using PIC (PIC 16F877A) and it is programmed by using C-Language. As a result, the

original system is reduced from two to only one system, and gives more advantages.
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ABSTRAK

Penciptaan pengawal untuk kompressor penghawa dingin kereta dalam projek ini
merupakan penambahbaikan daripada sistem asal. Sistem asal memerlukan dua gabungan
sistem untuk menggerakkan kompressor. Sebagai jalan penyelesaian, pembaharuan bagi
pengawal untuk kompressor penghawa dingin kereta telah dicipta dimana operasi
sebelumnya akan dikekalkan. Rekaan ini dilaksanakan menggunakan PIC (PIC16F877A)
dan diprogramkan menggunakan C-Language. Hasil dari ciptaan ini, sistem asal yang
menggunakan gabungan dua sistem dapat dikurangkan kepada hanya satu sistem. Ini

memberi lebih banyak kelebihan.
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CHAPTER 1

INTRODUCTION

This chapter will discuss about introduction, objectives, scope, and the problem

statement for this project.
11 INTRODUCTION OF THE PROJECT

This project is built for a car air-conditioner compressor system that is controlled
automatically by using microcontroller (PIC). The purpose of this project is to give an
option and different technology to control car air-conditioner compressor. It is a
combination of electrical, electronics and mechanical engineering field to represent the

new invention regarding the design and development process.

This project is conducted in order to overcome the problem from the original
system. It is because, the old design of an air-conditioner compressor controller needs
two combination of systems to run a compressor. The old system will operate although
the hardware from compressor part has any problem. It will damage car engine. This
new design, only needs one system to allow a car air-conditioner compressor being
function. Its operation will stop if the hardware component from compressor has a

problem. This new design provides more advantages compared to the original system.
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1.2

OBJECTIVES
To learn a basic concept of an air conditioner system and a compressor system.

To learn a concept of microcontroller (PIC) and C language programming to get

finest tune.
To implement a hardware installation, that indicates electrical parts, electronics
parts and mechanical parts of a compressor and PIC controller to get a highly

reliable and smooth operation for this project.

To learn more on hardware and software installation and troubleshooting.
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SCOPE OF WORKS

To design and develop a controller for a car compressor system.

To use a microcontroller (PIC16F877A) and program it using a C-Language

programming.

To make a hardware installation, that indicates wiring, soldering, testing and
troubleshooting for both PIC controller and compressor.

To build an interface between PIC controller and compressor.

PROBLEM SOLVING

Problem Statement

The original system needs two combinations of systems to run car air-conditioner
COmpressor.

The original system will operate continuously although the hardware parts from
compressor encounter any problem.

The original system has complex hardwire connection.

The original system is combination of thermostat and timer system. So, the

operation of compressor is not accurate for the calculation of pressure.

‘1‘ Universiti Teknikal Malaysia Melaka 3




1.4.2 Problem Solving

¢+ Design a controller that only needs one system to assure a car air-conditioner

compressor works.

¢+ Design a system that will stop operate when the hardware from the compressor

face a problem.
+» Reduce hardwire connection.

% Used pressure switch to make sure that the output of pressure from the

compressor is enough for the air-conditioner being function.
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LITERATURE REVIEW



CHAPTER 2

This chapter will explain the theoretical part of this project.

LITERATURE REVIEW

2.1 INTRODUCTION

First step to develop a controller to control an air-conditioner compressor,
research with a related field especially in Peripheral Interface Circuit (PIC) as controller
need to be done. Secondly, a basic knowledge about car air-conditioner system,
especially compressor system need to be explores. It is a main component that will be
controlled. Lastly, a group of component that will be used on the compressor system like

pressure switch and air regulator has to be list out.

2.2  Peripheral Interface Circuit (PIC)

Microcontrollers are wonderfully useful devices. They incorporate all necessary

parts of a complete computer into a single IC that need almost no external parts to run.
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2.21  Where are Microcontrollers Used

Anything that is computerized but does not have a full-fledged PC inside most
likely uses a microcontroller. This includes things such as audio/video equipment,
watches, microwaves ovens, and more. A microcontroller is different from a
microprocessor in that a microprocessor usually requires a number of external parts
such as RAM or ROM to operate. A microprocessor such as a PC processor can not do

anything by itself without a motherboard and associated chips connected.

A microcontroller is sometimes referred to as an embedded processor because it
can be embedded into a device that has some function other than being a general purpose
computer. This generally implies that microcontrollers are less expensive and less
powerful than a full-fledged microprocessor, a microcontroller can be dedicated to a
specific task, and it can actually do many things that a full PC is not very good at. This is
because a microcontroller and its program are very tightly integrated. Time-critical
applications are very well suited to a microcontroller. Often in PCs, timing-sensitive
tasks are performed by a microcontroller. A keyboard or mouse is a good example. If a
PC spent all its time scanning the keyboard and mouse, it would have trouble doing
other tasks. Instead each device contains a microcontroller that monitors user input.
When something happens that the computer needs to know about, it sends a message to
the computer. The computer does not care about the keyboard or mouse except when
there is input. This also gives others advantages such as reducing the number of wires
needed to connect peripherals. The first PIC ever designed, long before Microchip Inc.
was around (General Instruments were the original PIC developers) was made for the
specific purpose of offloading work of I/O and other tasks from the main CPU in a large
computer (PIC16F87XA Data Sheet 28/40/44-Pin Enhanced Flash Microcontrollers).
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2.22_Parts of a Microcontroller

In most microcontrollers all components are contained inside a single chip. Only a
few external parts are usually required to make the micro run. The major parts of a

microcontroller are:

e CPU - The CPU core. Many small micros use an 8-bit CPU, although 16 and 32
CPUs also exist.

e Program Memory - Memory used to store the program to be run. Flash RAM is
used on modern micros.

e RAM - Temporary memory used during program execution. SRAM is usually
used.

« EEPROM - Permanent storage to allow programs to save settings and other data
when the power is off.

o Oscillator - Support for different types of clock sources are usually available,
including crystals, resonators, external clock sources, and internal clocks. The
clock affects the speed of the program execution, timers and other parts. Speeds
from 4-40MHz are typical.

e 1/0O Ports - Pins for interfacing the micro to other devices. Most micros allow
individual control of each pin, making them very flexible.

e Peripherals - Many useful peripherals are common, such as:

o USARTS - Serial ports which can send and receive data at up to 1Mbps
or more.

o Comparators and A/D Converters - For sensing and measuring analog
signals.

o Timers - For counting pulses and measuring accurate time intervals.

o Interrupts - A method of responding to external triggers or special
conditions of the other peripherals. (such as data being received on a
USART)

o Pulse Width Modulators (PWM) - For controlling motors, lamps, LEDs

and other power control devices.
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2.23  Getting Started with PIC Microcontrollers

Unlike other electronics projects, using a micro involves both software and
hardware. Build a circuit with a PIC, but unless put some software into it, the circuit will
probably be useless. But this is great for people that want to play with electronics but

come from the purely software side of things.
2.24  Required Parts and Supplies

Playing with PIC microcontrollers can be a lot of fun, but it need to have a basic set
of parts, tools, and software before begin. The following is a list of parts and supplies

that are recommended:

o PIC Microcontroller - The PIC16F877A is recommended as a good device for
beginners. Start with a DIP style package. Surface mounted (SMT) devices are
only useful in production prototypes, or when a DIP of your chosen part is not
available.

o PIC Datasheet - Make sure download the PDF datasheet for the PIC that want to
using. At least Read first PIC datasheet cover to cover so that can understand all
the aspects of the micro.

e Prototyping Parts - A basic assortment of resistors, capacitors, LEDs, switches,
batteries, etc. will help a lot. Also, some white plug-in prototyping board will
allow to try out different circuits easily.

e Development Software / Compiler - Need some way of writing code and
compiling it. The Source boost IDE and compiler are highly recommended. A
free version supports all the features of the PIC16F627A.

e PIC Programmer Hardware / Software - Need some way of getting compiled

program into the PIC.
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2.25 A Simple PIC Circuit
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This is basic circuit for PIC. These circuits have three parts. It is Power supply,
microcontroller and In-Circuit Programming part. All parts have individual function that

can make this circuit function well.
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