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ABSTRAK

Laporan ini mengenai projek simulasi sistem aliran bendalir dan sistem kawalan paras air.
Fokus utama projek adalah untuk mewujudkan Antara Muka Pengguna ( GUI) secara
grafik dengan simulasi interaktif antara pengguna sebagai aplikasi mudah alih pada
platform Android. Simulasi GUI direka dan dibangunkan untuk aliran bendalir dan sistem
kawalan aliran air yang mesra pengguna dan mudah untuk digunakan. Aplikasi telefon
pintar ini dibangunkan menggunakan perisian Eclipse dengan Kit Pembangunan Android
(SDK). Kajian dan penyelidikan mendalam telah dilakukan berkaitan dengan sistem
bendalir aliran, konsep asas sistem kawalan, sistem paras air, sistem operasi Android di
mana aplikasi tersebut akan dibangunkan, dan mempelajari asas dalam pembangunan
aplikasi mudah alih pada perisian Eclipse IDE dengan Android SDK. Simulasi ini
mempunyai dua seksyen; simulasi sistem aliran bendalir dan sistem paras air. Sistem paras
air seterusnya direka dengan sistem kawalan terbuka dan sistem kawalan tertutup. Setelah
aplikasi tersebut dibangunkan, ia diuji oleh 50 orang pelajar FKP yang dipilih secara
rawak sebelum mereka diminta untuk menjawab kaji selidik dalam talian. Data yang
diperolehi daripada kajian menunjukkan bahawa aplikasi simulasi ini mesra pengguna dan
mudah digunakan. Aplikasi simulasi telefon bimbit pintar ini membuktikan ia membantu
pelajar dalam pemahaman konsep asas sistem kawalan terbuka, sistem kawalan tertutup

dan sistem bendalir aliran, sekaligus mencapai objektif projek.
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ABSTRACT

This report is about a simulation project on fluid flow and water level control system. The
objective is to create a Graphical User Interface (GUI) with user interactive simulation as
a mobile application on Android platform. The GUI simulation was designed and
developed for fluid flow and water level control system that is user-friendly and easy to
be used. The mobile application is developed using Eclipse software with Android
Software Development Kit (SDK). Research was done on the fluid flow system, basic
concept of control system, water level system, android operating system where the
application will be developed based on, and learning the basic of developing mobile
application on Eclipse IDE with Android SDK. The simulation was carried out in two
sections; simulation on fluid flow system and water level system. The water level system
is further designed with open loop system and closed loop system. The application was
developed and was tested by 50 FKP respondents that are randomly selected and they
were asked to answer an online survey. The data obtained from survey was analyzed where
the student’s response reveals the application is user friendly and easy to be used. The
simulation mobile application managed was proven helpful in understanding the basic
concept of open loop control system, closed loop control system and fluid flow system,

successfully achieving the objective of the project.
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CHAPTER 1

INTRODUCTION

This chapter covers on the background, problem statement, objective and scope of the
research study. The project background discusses the overview about the project that will
be conducted. The problems that might arise before starting the project are identified in
the problem statement section. Lastly, the objective is about the target to be achieved with
this project meanwhile the scope is the limitation of the project.

1.1  Background

At the university, the application of the water flow control system is usually used in water
flow and level control system. It is can be used in learning the basic control system so that
students are able to understand about the connection between water flow control in process
control system. This project is an extension of learning kit simulation using Eclipse
Android SDK tools software about the simulation design on water flow control system. It
uses Android platform that are used in touch screen enabled smart phones and tablets that
are increasingly popular to show the water movement and the Graphical User Interface

(GUI) as the monitoring system interface using the Eclipse software.
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In fluid flow and water level control, it has the process control that is the operational
control in the internal characteristic. It is usually in the fluid process as a component
device to control the fluid flows and need to control the continuous flow of fluid through
a large set of following operations. The process is defined as a set of operation that perform
physical or a series transformation in which fluid is converted into a more useful state. A
process forms part of a set of production or processing functions complete in and by means
of process hardware such as tanks, pipes, fittings, measuring device and others. The
performance of an industrial process is influenced by internal and external condition called
process variables such as flow, level, temperature, dimension, speed, volume and others.
The control of the process variable is archived by the control equipment and the
controlling them to the desire level called set points. Figure 1.1 shows the process control
variables where the manipulated variables determine the control that state of the system
the examples flow rate. The flow rates entering or leaving the process so the control will
be changed. The controlled variable there is an associated manipulated variable; it is

maintained despite any disturbance.

Manipulated Controlled
anipulate ontrolle
P N Process ,
i variables
variables

Figure 1.1: Process control variable (Singh, S.K, 2012)

Eclipse is a multi-language Integrated development environment (IDE) comprising a base
workspace and an extensible plug-in system for customizing the environment. It is written
mostly in Java. Released under the terms of the Eclipse Public License, Eclipse SDK is
free and open source software. This software is the basic tools used in creating application
for the Android platform that are available freely in the market. An Android application
developer, is a person with the training and skills necessary to design, create, and test
application for Android platform.(Tigrek & Ph, 2012)
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1.2 Problem Statement

The problem statement of the project needs to be identified in order to perform the project.
Through meticulous observation, it is found out that engineering student lack of a learning
kit that can aid them to understand the basic process control system. This simulation is
developed as a supplementary guidance on how to manipulate the process control system
using the water level and fluid flow control system. This is an extension project improving
an existing Windows-based GUI using Visio Basic. Since Android devices becoming
popular and accessible to most students, Android based mobile and tablets are being
explored as an option to further improve the existing project. This creates an opportunity
to utilize the need for an application based on Android for the water level and fluid flow

control system.

1.3  Objectives

1. To design and develop a GUI simulation for fluid flow and water level control
system that is user-friendly and easy to be used by students, by using the Eclipse
and Android SDK tools software.

2. To demonstrate the water level system; open-loop control system and closed-loop

control system and demonstrate the fluid flow system.

3. To analyze the fluid flow and water level GUI based on students’ understanding

from the application.

1.4  Scope
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The scope of this project is to design a basic simulation for water flow control system and
Graphical User Interface (GUI). The simulation is to control the water flow simulation
moving created in Eclipse. This simulation system allows student to understand about how

to control the water flow control system.

1.5 Summary

This chapter briefly explains about the project that will be conducted. The problem that
resulted in the project execution is discussed and the objectives that to be achieved at the

end this project is listed and the scope within which the project will be done is identified.
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CHAPTER 2

LITERATURE REVIEW

2.1 Introduction

The literature review is done to gain the information on the project that is being carried.
This project focuses on the concept experimental rig as a simulation platform using water
flow and water level control system. This can be used in the university to show and aid
the student to understand more in the basic control system. Firstly the explanation of water
flow control system is presented followed by water level control fundamental, components
related to flow control of water, water level system and GUI monitoring system that allows

controlling the tank.
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2.2  Fluid Control System

2.2.1 Fluid Flow Control System

Fluid level and flow control system is usually found in the chemical engineering sector.
Flow control in particular "denotes a collection of methods to manipulate a water flow
into a state with desired properties”(Research in Water Dynamics: Meeting National
Needs,2006: 6). A water flow system consists of three main components that:

I.  Process: mixing or blending processes, liquid-holding tanks
ii.  Actuators: valves, pumps

iii.  Measured values: level, flow, composition.

The process will be the change in liquid level, where the input signal will be the flow into
the tank where else the output signal will be the height of liquid in the tank. The
transducers will function as pressure gauge which will be used to calculate the level. Then
the actuation system uses the current signal through a current to control process valve.
[Modeling for control engineering [Online],
Available:http://www.palgrave.com/science/engineering/wilkie/sample/0333_77129
Xcha 05sample.pdf]

It is important to them to know and understand how to control flow of fluid in the container
or tanks. The process in industry usually uses rotating equipment such as pump,
centrifugal compressor and blower to move fluid. Prime mover such as electric motors
commonly used in many industrial processes. Fluid flow and level control system is to
control fluid in the tank with several process control algorithms. A typical fluid flow
system consists of a mechanical system and a process system. A good design of
mechanical and process system, together with the load and hours of operation will affect

the energy consumption. A good fluid flow system is expected to control fluid flow
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continuously and accurately during processes. Various methods of fluid flow control can
be used (Parekh P. S., 1999).

Valves are an important component of the mechanical system where valves can be the set
to allow specific flows of fluid through a treatment plant either an inlet or the outlet. These
valves "manipulates a flowing water to compensate for the load disturbance and keep the
regulated process variable as close as possible to the desired set point"(Prasad M.H 2010,
p. 52). Three operating conditions are considered when designing a fluid flow control; the
normal flow, the maximum flow and the turndown flow. For maximum flow and turndown
flow, the pipe, fittings and pumps are used, but the control valve are sized to operate under
all three flow condition (Parekh P. S.,1999).If the regulating valve is fitted, it will require

regular adjustment to ensure that constant flow maintains.

Flow measurement gives an indication of the efficiency of a process. Fluid flow rate is the
important measurement in water flow. Flux in often detected in industrial production and
accuracy in flow measurement is very important. The fluid flow is the amount of water
passing through a pipe within a given period of time. The flow in pipes under pressure or
in open channels under the force of gravity, the volume of fluid flowing past any given
point in the pipe or channel per unit time is called the flow rate or discharge (Q). The fluid
flow rate can calculate using equation velocity multiply cross section vector area to get

the volume of water passing given station per unit time (Esposito, A , 2009).

Q=v-A

‘1‘ Universiti Teknikal Malaysia Melaka




	1-Hard Cover(Face, Spine, 1st page).pdf
	B051110307     BACHELOR OF MANUFACTURING ENGINEERING (ROBOTICS & AUTOMATION) (HONS.)         2014   UTeM

	4-PSM 2 FULL REPORT  .pdf
	1.1 Background
	1.2 Problem Statement
	1.3 Objectives
	1.4 Scope
	1.5 Summary
	2.1 Introduction
	2.2 Fluid Control System
	2.2.1 Fluid Flow Control System
	2.2.2 Water Level Control System
	2.2.3 Control Algorithms

	2.3 Android OS
	2.4 Simulation Design using Android
	2.4.1 Eclipse (IDE)
	2.4.2 Android SDK

	2.4 Summary
	3.1 Introduction
	3.2 Project Flow Chart
	3.3 Description of Flow Chart
	3.3.1 Literature Study
	3.3.2 Application Interface Planning
	3.3.3 Design Application GUI
	3.3.4 Development of GUI
	3.3.5 Test and Validation
	3.3.6 Evaluation and Analysis

	3.4 Gantt Chart
	3.5 Summary
	4.1 Simulation Design Process
	4.1.1  Fluid Flow System
	4.1.2  The Open Loop System
	4.1.3  The Closed Loop System

	4.2 Simulation Coding
	4.2.1 Standard View
	4.2.1.1 TextView

	4.2.1.2 Button
	4.2.1.3 ImageView
	4.2.1.4 ToggleButton

	4.2.2 CustomView
	4.2.2.1 TankView
	4.2.2.2 HPipeAnim
	4.2.2.3 HrizontalPipeView
	4.2.2.4 VerticalPipeView
	4.2.2.5 MyTank
	4.2.2.6 TankViewF
	4.2.2.7 Valve
	4.2.2.8 AbsVerticalSeekBar
	4.2.2.9 TaskListener


	4.3 Evaluation and Analysis of Mobile Application
	4.3.1 Section A: General Information
	4.3.2 Section B: Simulation Design Of Fluid Flow
	4.3.3 Section C: Simulation Design of Water Level Control System

	4.4 Summary
	5.1 Conclusion
	5.2 Recommendation for Further Work

	6-appendices A.pdf
	Fluid Flow and Water Level Control System Questionnaire


