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ABSTRACT

The purpose of this paper is to develop user interface design for open and closed loop
control system. The development of the system is accomplished via G-programming
language potentialities of LabVIEW™ version 2011 running on ACER Intel Core™
i5-6200U 2.3GHz with Turbo Boost up to 2.8GHZ, 8GB DDR4 computer with
Window10 Home operating system. This system is designed as a teaching and
learning aid for the air pressure control trainer model SOLTEQ SE121 which installed
at the Process Control Laboratory, Faculty of Electrical Engineering, UiTM Shah
Alam. The system developed will help students to understand more about open and

closed loop control system.
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System; Zeigler Nichols



TABLE OF CONTENT

e o O 1 N i
D O I g I 1 P i
ACKNOWLEDGEMENT .ccctttiiinteininieeiiniesicsneeissssessesesessensstessssseesssstesssmssee iii
(O N It N 1
INTRODUCTION .uutttiiiiiteiiiiteiiseeesiistessssssesssssessssssssssssssssessssssssesssssssssssssassess 1
1.1  PROJECT BACKGROUND ....cicvitirimrinsieisnieniniinssnnisneisiessseemseissen. 1
1.2 PROBLEM STATEMENT ..ciivtiniiiiittiiiiteiniereiserenssnecnsssesesnesssseenes 2
R T O 1= N} O I AV 2
1.4 SCOPE OF WORK ..uttiiirtttiictttiictntsinsre s sssssnesssssneesssssssessesssseeses 3
1.5  THESIS OUTLINES ...ciiiovttiiiiteiicttnineessseses st sssssse s ssssssessessssessaes 3
(O N I N 5
LITERATURE REVIEW ...uiiiiiiiitttintiniennnensenesssessssssssssssiessnses 5
0 (O | I o 5
2.2  ACQUIRING DATA AND PROCESSING SIGNAL.....cccvvivereiriienrenicnnnee 7
2.6 LABVIEW FRONT PANELS AND BLOCK DIAGRAM .....ccccevveuerericnnnee 8
2.7  OPEN LOOP SYSTEM...iiiiiiiiiiiiiniininnninnnsnnisnesssssssssssssssssens 8
2.8 CLOSED LOOP SYSTEM...iiviiiiiiiiiiniiniinsnninneinsseisiesnseessesssesnssens 9
2.9  PROCESS MODEL...ccosctiisiiiisnnininnininninsneiisieisiennsiimsenmsemsemssemss 11
2.10 PROPORTIONAL INTEGRAL DERIVATIVE CONTROL .....ccccccvriinunnen 13
2.11 RELATED WORK ..ttt cssssnesssssessssssssssssssssesssssasees 13
(O N I N 23
V= (O 71 ] @ R 23
3.1 INTRODUCTION .uuiiiinriiitiiiiiiiirinieinsnsisnessssssssssssssssessssesesssesnse 23
3.2 FLOW CHART OF PROJECT u.uuuttiiiinteiniinnreniinnnneniinsnieinsseesnmesiemsseen 24
3.3 SYSTEM DESIGN .utiiiiiniiiiieiiiinieiniereiieiesinsneeinsseesnmsseesssseen 25
(O N I N 28
RESULTS AND DISCUSSIONS ....cccoiiiiiiiiiiiiniinininnnisnenssessssssssssssessssesssee 28
4.1 INTRODUCTION .uiiiiiiiiiininiiiinrininsnnnisnsssnsssssssssessssssssssssssssesssns 28

4.2 USER INTERFACE FOR OPEN AND CLOSED LOOP CONTROL
RO ST I = 29
4.3  OPEN LOOP SYSTEM...ciiiiiiiiiiiiininininininninsnnissnsisssisnesssessssene 31



CHAPTER 1

INTRODUCTION

1.1 PROJECT BACKGROUND

Process control can be defined by which task done by industries to produce desired
output by regulating the input along the process. Basically, major process control can
be found in all complex system such as mechanical, electrical, chemical or even
biological. It also can be found in continuous production industries that produce mass
production of consistence product such as paper production, oil refining, steel

manufacturing, power plant and many more.

In this context, computer is used to regulate the process to achieve the desired output.
Corrective action can be done when all the values is compared with set-point data
through feedback system which resulting the error, and necessary output result is
displayed on the system [1]. The important main components of a control system are
sensors, a controller and a final control element which seeks to maintain the measured

process variable (PV) at set point (SP) of unmeasured disturbances (D) [2].





