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ABSTRACT 

This report deliberated about the project work and the understanding of the 

chosen topic, which is BPMA (Burst Pressure Mobile Application) as 

Commercial Steel Pipe Burst Pressure Tools for Chemical Engineering 

Department, entitled Burst Pressure Mobile Application. A research conducted, 

mobile technology plays major role in recent education trend nowadays. For 

Generation Y and Generation Millennium, mobile technologies such as mobile 

phones, smart phones, tablets and laptop create a bridge over the educational gap 

that teachers, parents and adults left behind because younger generation nowadays 

have become more independent to learn things for the future. The difficulty of 

associating the technology and life has been one of the key factors for children to 

catch-up with current lifestyle. In addition, nowadays many mobile application 

was developed to make the way of learning easier and effective to the students. 

Besides, the mobile apps help student to learn fast and help them to solve their 

problem. In engineering fields, research has shown that the allowable pressure and 

burst pressure in pipe is very important for safety purposes and to avoid any failure 

occur. Besides that, the pressure could be considered countenance of the maximum 

pressure which something can sustain before it will break or burst. Pressure and 

burst pressure in pipe is very important in designing any system especially in Oil 

and Gas Industry. Hence, there is a need to develop Burst Pressure Mobile 

Application. This mobile application will help all the users – Lecturers, 

Engineering Students, even Engineers, Oil and Gas Services Company, Pipe’s 

suppliers, Technologist and Researcher to determine allowable pressure and burst 

pressure in commercial steel pipe in easier way. Additionally, it has been 

acknowledged that there are no any mobile application to determine allowable 

pressure and burst pressure in commercial steel pipe that can be used in the Google 

Apps Store, while instantaneously providing motivation and courage by creating 

this mobile application it will provide a great solution for the concern arise. There 

are many mobile applications to determine pressure in pipe for the user, yet there 

is no any mobile application to determine allowable pressure and burst pressure 

specific in commercial steel pipe. The objective of this project is to provide a 

simple mobile application to calculate the allowable pressure and burst pressure 

in commercial steel pipe and the output of the calculation will determine whether 
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the pressure and burst pressure calculated is upper or lower the limit and whether 

it safe or not safe to be use. Furthermore, a prototype for the mobile application 

was developed using the Rapid Application Development and Agile Development 

methods. The mobile application was designed in such a way that it can be use 

at anytime and anywhere using Smartphone with internet connection and all 

the information needed at user’s fingertips. 
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CHAPTER 1

1.1 Background of study

 

Nowadays, technology plays a massive role for education purposes for an 

every single level of educations not only in Malaysia but all around the world. The 

usage of computers, laptops, desktop, projector, audio and visual materials have 

already been used in education and it is proven as a good platform to attract students’ 

attention and give a good influence in today's education. However, mobile 

technology is moving forward rapidly, education can become so much easy and 

more interactive and dynamic to get. The awareness of getting up to date with the 

technology need to be cultured for the future young generation.  

 

In engineering field, a pipeline system is very important because pipeline 

system is all part of the physical facility where liquids or gases such as oil, crude oil 

and natural gas are transported usually for a long distances between producing 

region and a local distribution system. Nowadays, with increasing of new oil and 

gas industry - pipelines are the most desired medium and an understanding of the 

pressure and burst pressure of pipelines become the most importance to oil and gas 

industry. Therefore the determination of pressure and burst pressure of pipelines has 

been studied over the years by many researchers. According to MacDonald et al. 

(2008), Hossam et al. (2010) and Liu et al. (2010), after period of time in services, 

the number of cases of pipe failure has been reported. In addition, the failure of the 

pipes is due to the failure pressure. Netto et al. (2005) stated that the defect on the 

pipes give significant effect on the failure pressure. 

 

 In this respect, this mobile application was introduced as a problem solving 

to determine the pressure and burst pressure in commercial steel pipe into the 

Engineering field and oil and gas industries. According to Cutlip et al. (1998) and 

Shacham and Cutlip (1999),  Mathematical software packages are currently used 

for routine numerical problem solving in Engineering education and practice as 

they are easy to use and provide the most time efficient route for obtaining 

accurate solutions. The dominant position of the computers and laptops in the 
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personal computing field has been challenged lately by the mobile devices such 

as smartphones and tablets. Furthermore, according to Wingfield (2013), it is 

predicted that by 2017 the leading operating system for all computing devices will 

be Google's Android. Relying on these days trend, we decided to check the 

possibility of the use of Android-based smartphones, tablets and computers for 

general numerical problem solving. This mobile application will helps to 

determine the pressure and allowable pressure in commercial steel pipe based on 

the Nominal Pipe Size (Outer Diameter), Pipe Schedule (SCH), Strength of 

materials, Pipe Thickness and Safety Factor that user select from applications. As 

we can see in this new era of globalization, smartphones has become very popular 

and widely used in the educations, medical industries, oil and gas industries and 

many industries all over the world. The dominant position of PC and MAC in the 

personal computing field has been challenged lately by the mobile devices such 

as smartphones and tablets. A boundless achievement can be achieve in 

implementation of this mobile application especially in Malaysia. Burst Pressure 

Mobile Application will be great application that can carry out several tasks 

essential in engineering and oil and gas industries.  

 

So far there is no mobile application that can determine allowable pressure 

and burst pressure specific for commercial steel pipe. Therefore the research aims 

to explore the use of mobile application in determining the allowable pressure and 

burst pressure in commercial steel pipe hence with the hope to make the process 

of determining the allowable pressure and burst pressure in commercial steel pipe 

become more efficient. 
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1.2 Problem Statement 

 

In engineering fields, research has shown that the allowable pressure and burst 

pressure in pipeline system is very important for safety purposes to avoid any failure 

occur. Manual ways of calculating can still be used for the purpose of learning in 

the education system but an advance in technology help the engineer to improve 

their operational production. The major problem related to this project title is to help 

the students and lecturer to determine and calculate the allowable pressure and burst 

pressure in commercial steel pipe. Research has shown that the process to 

determining the pressure and burst pressure in commercial steel pipe must be done 

manually and all the data of the commercial steel pipe was manually recorded in 

Microsoft Excel by the most engineering student in Universiti Teknologi 

PETRONAS. Furthermore, human errors may be led during the process of 

transcribing data of non-digital format as handwriting in a notebook can get 

smudged, unrecognizable and unintentional mismatches among data can occur as 

well. Data storage and organization is another issue because all the data was 

manually recorded and there was no any special software or applications can be used 

to calculate the pressure and burst pressure in steel pipe.  

 

1.3 Problem Identification 

 

Steel pipe is designed for internal pressures and resistance to external loads utilizing 

based certain standards. Steel pipe's strength and versatility enables customized 

pressure class designs to meet the performance criteria specified that can operate the 

suitable pressures and suitable pipe’s bursting strength with design working 

pressure.  

 

Bursting pressure of pipes can be determined by using the formula stated: 

 

Pressure, P = 2 * S * T/ (OD) (SF) 
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Where P is pressure in kilograms per square inch, S is the strength of material, T is 

pipe thickness of wall in inches, OD is outside diameter in inches, and SF is safety 

factor of the pressure and bursting pressure will be select from the database of the 

application.  The database as shown as in the figure below:  

 

Figure 1: ASTM Database 
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1.3 Objectives 

 

The proposed mobile application ‘Steel Pipe Burst Pressure’ is developed with the 

following objectives: 

 

i. To study the acceptance of the Engineering students on mobile apps as 

learning tools especially in Fluids Mechanics / Chemical Engineering. 

 

ii. To develop Mobile Application that help the process of determining pressure 

and burst pressure in Commercial Steel Pipe. 

1.4 Scope of study 

 

The mobile application generally targeted to Engineering students and 

lecturer but this mobile application also can be used by Engineers, Oil and Gas 

Services Company, Pipe’s suppliers, Technologist even a Researcher in related 

field.  The users can determine the pressure and bursting pressure in commercial 

steel pipe easily without done it manually. Meanwhile, it will save time and decrease 

the possibilities of human errors that may well be led during the process of 

calculating, recording data, and unintentional mismatches among data. Nowadays, 

smartphone can thus take the place of an assortment of devices and provide the like 

functions infield information documentation even do a better calculation and this 

mobile applications was created to assist users to determine the pressure and 

bursting pressure with the collection of ASTM data provided. The outer diameter of 

the pipe, the wall thickness of the pipe, the strength of pipe and estimated safety 

factors will be variable that will be select by the user from the application and the 

information of the variable is retrieve from ASTM database. The pressure and 

bursting pressure in commercial steel pipe will be calculated and it will resulted 

whether it safe or not to be use. For this project, author has used the programming 

fundamental skills and mobile development skills that has been learned in the 

university in order to complete the project. All the guidance and references while 

developing the mobile application the author get from the previous notes and slides. 

This materials help the author to apply the theoretical knowledge as stated in the 

FYP guideline.  
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1.5 Relevancy of Project 

 

With the improvement of technology presented to the world today, the 

awareness of utilizing the latest technology should also be nurtured from the 

beginning for our young generations. From the research, we have seen how the 

technology has been applied to educations including mathematics, science, chemical 

and much more. A study has shown that the number of IT well-educated people in 

Malaysia is increasing extremely giving new opportunity of improvement to IT 

industry in Malaysia.   

 

In addition, with the great support from government, we can see that the 

Malaysia’s government is moving the same page with the public by moving forward 

to utilize technological improvement of what we have nowadays. Refer to Bernama 

(2011), there are a lot of programs organized and supported by the government such 

as ICONapps and Developer Conference are all focusing on the same page which is 

mobile development for getting better community. 

 

 Besides, since the day technology was implemented in education, residents 

as well as the students, teachers and lecturers are accept the technological change 

with arms wide open. Now we can see almost every school and universities have 

their owns minimum number of computer lab at least one computer lab and most of 

the educational course outline are translated to digital medium and mobile learning 

medium to allowing students to learn in interactive and effective ways of learning 

and gain a better experience.   

 

Growing battle of smart phones, tablets and hand-held laptops nowadays 

also underwrote as the relevancy of this project.  This research project, which will 

be focusing on mobile applications that will contributes to the flexibility and 

freedom of movement of education in Malaysia. 
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1.6 Practicality of the Project within the Scope and Time Frame  

 

The author has been given two semesters of his final year, which she needs to 

undertake in developing the mobile application. That is alike to almost seven to eight 

months of time frame. 

 

The first half of the time frames the author will be focusing on the following 

activities of developing the apps, which are:  

 

 Identifying the need and all the requirements for developing the application. 

 Clarifying the problem statement and scope of the project. 

 Understanding the latest trend and advancement of today’s technology.   

 Carry out research to understand the activities and processes in developing apps 

for education. 

 Come out with the most user-friendly design and feasibility of the process flow 

for the system. 

 Redefining scope and functionalities of the system. 

 Getting software, hardware and relevant parts of the development of the mobile 

application. 

 Drafting for the user interface for the mobile application. 

  

The second half of the time frame, the author will emphasis on the following parts 

which are:   

 

 Mobile application development. 

 Getting the application available to the Google Playstore. 

  

 

 

  



14 
 

CHAPTER 2 

 

LITERATURE REVIEW 

 

 

2.1      Introduction 

 

This chapter will briefly explain about the evolution of mobile learning, mobile 

learning in education, mobile application for chemistry, and existing apps for 

pipeline. The sources are taking from past research, journals, articles, and books. 

Besides, the information about the software that will be used also included in this 

chapter. Literature review is done to provide information about previous research 

and that can help to smoothly run this project. All this information is important 

before furthering to the analysis and study later. 

 

2.2 The Evolution of Mobile Learning 

 

The world is going mobile today with phones, computers and media devices that 

can fit in pockets, portable and it connects people with variety of information 

sources an relevant to learning (Naismith, Lonsdale, Vavoula & Sharples, 2004). 

Learning is a process of obtaining and retaining knowledge that is required to be 

implemented in daily life. Sturimski (1997) has stated that learning is not a passive 

process where it needs an ability to process new information, be able to recall, and 

apply it appropriately in the complex interaction between learner and the material 

being learned. Generation Y was born into technology and often know more about 

the digital world than their teachers and parents. Since that, the uses of the concept 

of mobile learning became common, laterally with the concept of e-learning and m-

learning. It was new and different ways to learn effectively nowadays. According to 

Blanchard (2009), in each case it was argued that mobile learning platforms were 

an important part of learning, particularly with younger members of Generation Y, 

and even more so with Generation Z that known as the Internet Generation.  
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Besides, mobile learning refers to the use of mobile or wireless devices for 

the purpose of learning while on the move. According to Kukulska-Hulme & Traxler 

(2005), the typical examples of the devices used for mobile learning include cell 

phones, smartphones, tablet PCs, laptops, and personal media players can also fall 

within this scope. Peters (2007) advocated that the first generation of truly portable 

information has been assimilated with many functions in small and portable 

electronic devices. Besides that, the recent innovations in program applications and 

social software using Web 2.0 technologies - blogs, wikis, YouTube or social 

networking sites such as Myspace, Twitter and Facebook have made mobile devices 

more self-motivated, persistent and undertaking more educational potential. 

Nevertheless, Walker (2006) stated that it has been extensively acknowledged that 

mobile learning is not just about the use of portable devices but also about learning 

through circumstances.  

 

Additionally, Peters (2007) observed mobile learning as a useful component 

of the flexible learning model. Based on Brown, he has summarized that several 

definitions and terms and identified mobile learning as “an extension of e-learning” 

(Brown, 2005, p. 299). According to Peters (2007), it was a subset of e-learning, a 

step toward making the educational process “just in time, just enough and just for 

me.” (p.15). Lastly, Pea and Maldonado (2006) indicated that mobile learning 

incorporates “transformative innovations for learning futures” (p.437). 

Nevertheless, mobile learning is showing to be an ample ground for innovation, but 

there is a concern which is the success of mobile learning will depends on human 

factors in adapting and adopting with the use of the new mobile and wireless 

technologies. It is only now that the challenges of mobile learning on a greater scale, 

and with diverse populations of students, are beginning to be understood. 

2.2 Mobile Application in Education 

 

In unity with the technology-based developments, the idea of open learning 

is quickly changing its shape and meaning, it has become mentioning with the 

concept of distance education. Especially, the extensive of the unified teaching 

model, this trend has totally better. Additionally, the development and strengthening 

of internet infrastructure nowadays make the concept of internet-assisted education 
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or e-enabled education has been used commonly instead of the concept of traditional 

formal education. Yet, in recent years with the introduction of mobile devices in our 

daily life, the use of the concept of mobile learning has increased and e-learning has 

started to transform into m-learning. Nowadays, mobile devices are among the new 

technologies because of giving the user more freedom in time and space and their 

cost, mobile devices are very beneficial when compared with desktop computers 

(Oran and Karadeniz, 2007). 

A few past years, the studies in the literature have presented that a significant 

percentage of the student population have smart phones and tablets, their  gadgets 

also be able to run and use mobile applications. According to Sharpless et al. (2005) 

and Cochrane (2010), the mobile learning’s most important difference separated 

from all other types of learning is that learners can be in constant motion. Besides 

that, Quinn (2000) has stated that mobile learning as the use of handheld devices for 

learning. It was the first definition that shown by Quinn (2000) has been discussed 

and it was agreed with some changes in quintessence. Furthermore, Çakır (2011) 

has been indicated that  mobile learning contain the situations that an important part 

of learning takes place out of school and form people activities to make educational 

processes and results possible. By way of easy to approachability and convenience 

of mobile technology, learning activities such as drill and practice especially in the 

field of education can be carried out of the classroom (Saran, Seferoglu and 

Cagıltay, 2009). Corlett et al (2005) has stated that the palmtop computers (PDAs), 

mobile phones and the tablet computers, which have become increasingly 

widespread can be used for educational purposes and it is possible to take advantage 

in the teaching-learning process with the support of educational institutions. In 

addition, the mobile learning has many advantages such as engaging students with 

learning related activities in different physical environments, supporting group work 

in projects and improving communication and cooperative learning in the classroom 

(Gay et al, 2001). 

 

Kukulska-Hulme (2005) stated that the aims sustaining the use of mobile 

technology in education are to improving access, discovering the potential for 

changes in teaching and learning, and alliance with wider institutional or business 

aims. Where the emphasis is on changing teaching and learning processes, experts 
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and researchers are interested in two-way learning, students’ obligation of their 

learning process and ways of helping students to see a subject differently than 

traditional ways of learning. Moreover, there is awareness that the new technologies 

may devour a major role in reducing cultural and communication barriers, and that 

they are adjusting attitudes and patterns of their study. Nevertheless, there are 

attempts to characterize these requirements, including in relation to interface design 

and usability of the mobile applications.  

 

In the other hand, besides the benefits of mobile learning there are also many 

concerns to deliberate about mobile learning such as what should be design values 

in mobile learning environments, what needs to be done, the user friendly kind of 

mobile application, what kind of differences exist in instructional design for mobile 

environments, what kind of features required in a mobile learning management 

system, what the user requirements for the mobile applications and which platforms 

will be choose and used to develop the applications.  

 

2.3 Mobile Application for Chemistry 

 

Williams and Pence (2011) has stated that the advantage of mobile devices 

to learning was boomed in another recent publication and how smart phones had 

added a new dimension to the teaching of chemistry. Chemistry-related software, or 

chemistry “apps”, on hand-held and portable touch-controlled computers such as 

smartphones and iPods are seeing dramatic growth with increasing adoption rates. 

(Libman and Huang, 2013). Besides, the capabilities that these apps can offer to the 

practicing chemist are approaching those of conventional desktop-based software, 

but apps tend to be focused on a relatively small range of tasks. Clark et, al. (2012) 

has indicated that to overcome this, chemistry apps must be able to seamlessly 

transfer data to other apps, and through the network to other devices, as well as to 

other platforms, such as desktops and servers, using documented file formats and 

protocols whenever possible. Yet, even the additional research in the area has 

focused on the use of existing apps, or the use of regular web services via mobile 

devices, rather than on the development of a new custom-made app. This area is still 
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evolving and has little literature outside of computer science, where the focus is on 

learner created apps. 

 

 According to Weng et, al. (2012), the latest development of smartphones 

offers some immediate help to the problems given the large number of functions 

with which they are equipped. The specific purpose of the mobile applications is to 

allow students to easily see the temperature profile in the object as a function of time 

for heating or cooling, and the impact of the system parameters such as the thermal 

conductivity, heat capacity, density, length, and heat transfer coefficient on the 

resulting solution (Keith et al., 2013). It is an area of increasing importance in 

Chemistry and engineering courses, as they move from a technical focus to a more 

critical and conceptual focus (Gould, 2010). Chemistry is a subject that many 

students find challenging and the application was developed focusing on how to 

determine the pressure and burst pressure in pipeline.  

 

Shacham et, al. (1996), in their research has shown that numerical problem 

solving was introduced into the Chemical Engineering education and practice in the 

early nineteen sixties.  Cutlip et al. (1998), and Shacham and Cutlip (1999) stated 

that mathematical software packages are currently used for routine numerical 

problem solving in engineering education and practice is easy to use and provide the 

most time efficient route for obtaining accurate solutions. Furthermore, the foremost 

position of the PC and MAC in the personal computing field has been face up to 

lately by the mobile devices. Wingfield (2013) has predicted that by 2017 the 

dominant operating system for all computing devices will be Google's Android. 

 

 Relying on these trends and predictions, we decided to check the possibility 

of the use of Android-based smartphones, tablets and computers for general 

chemistry problem solving. For this aim, we have developed the Steel Pipe Bursting 

Pressure Mobile Application for Android-based devices. Apps are application 

software designed to run on smartphones and other mobile devices. The Apps 

provide new ways of interacting with information. Interaction happens anytime, 

anywhere, with anyone or anything. The challenge to teachers is how to take 

advantage of the Apps, in the context of the course, to help students learn chemistry. 
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2.4 Existing Mobile Application for Pipeline 

Characteristics 

of the 

applications/T

ype of 

applications 

Apps Interfaces Apps Description & Features 

HCalc 

Calculator 

 

 

 

 Allow fire sprinkler 

engineers to check 

calculations or solving 

simple hydraulic calculation. 

 Allow to find the pressure 

loss in pipework using the 

Hazen Williams formula. 

 User can changed any of the 

3 variables, flow, C-factor 

and the pipes internal 

diameter and the pressure 

loss will be calculated. 

 Can be used to solve the K-

factor formula given the 

flow. 

  By using the slider controls 

to vary any of the variables 

(flow, K factor, pressure) 

user can see the effect they 

have instantly. 

 This version is in metric 

units only. 
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Pipe Hydraulic 

Calculator 

 

 Pipe Hydraulics calculator is 

made to help user solve 

different characteristics for a 

pipe. 

 Can be used to calculate 

Bursting Pressure, Wall 

thickness, Pipe outside 

diameter and allowable 

stress. 

 User need to key in all the 

inputs the required data and 

the minimum the apps will 

calculate it. 

 Pipe Hydraulics uses the 

four Barlow equations to 

solve Allowable stress, 

Bursting pressure, Pipe 

outside diameter and Wall 

thickness for a pipe. 
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Hydraulic 

Calculator 

 

 

 The Free Hydraulic 

Calculator includes many 

basic hydraulic calculations. 

 Cylinder calculations and 

pump calculations can be 

done by using this apps. 

 Hydraulic line calculations 

can also be done for fluid 

velocity, cross sectional 

area, Reynolds number and 

pressure drop.  

 The free version is limited 

to 1” or 25mm line 

diameters. 

 Calculations can be done in 

either metric or imperial 

units.  

 User need to enter hydraulic 

flow, cylinder velocity, or 

stroke time and calculate the 

other two or Hydraulic 

pressure, extend force or 

retract force and have the 

other two calculated. 

 Values include: 

displacement, oil flow, 

pressure, rotational speed, 

torque, and motor power.  

 Both mechanical and 

volumetric efficiency values 

are used. 
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Pressure Drop 

Calculator 

 

 

 

 Can be used to calculate 

pressure drop of a fluid, in 

straight circular pipes due to 

friction. 

 Input parameters for this app 

is pipe diameter, length of 

pipe, pipe roughness, flow 

rate in several expressions, 

and physical. 

 Darcy friction factor, f is 

calculated depending upon 

the type of flow that exist in 

the pipe. 

 Reynolds number is less than 

2000 (laminar flow), the 

f=64/Re formula is used to 

calculate the friction factor f. 

 If Reynolds number is more 

than 2000 of the 

transition/turbulent flow, an 

approximation of the 

Colebrook equation is used 

in order to calculate friction 

factor f. 

 Then Darcy-Weisbach 

equation is used finally to 

calculate the pressure loss. 
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Steel Pipe 

Bursting 

Pressure 

Mobile 

Application 

 

 Can be used to calculate the 

pressure and burst pressure 

in commercial steel pipe 

based on ASTM database. 

 User no need to key in all the 

inputs and they just need to 

select any of the 3 variables, 

Size of pipe, pipe schedule 

and Safety factor and the 

allowable pressure, burst 

pressure of the pipe will be 

calculated by formula given. 

  By using the slider controls 

to vary any of the variables 

(Size of pipe, Safety factor, 

pipe schedule) user can see 

the effect they have 

instantly. 

 This version is in metric and 

imperials unit only. 

 This apps is made to help 

user solve different 

characteristics for a 

commercial steel pipe. 

 

Table 1: The existing mobile applications 

 

Based on author’s perspective, there are still limitations in the existing mobile 

application for pipeline. The limitations including: 

 

i. There are no mobile applications that focused on the commercial 

steel pipe. Most of the applications are used which have a very 

wide and general scope for piping. 
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ii. There were lack of applications to determine and calculate pressure 

and burst pressure in the market especially for commercial steel 

pipe. 

iii. Most of the applications do not provide information on the formula 

has been used, the previous result of the calculation and whether 

the pressure and burst pressure in commercial steel pipe calculated 

was safe or dangerous to used. 

iv. Most of the applications users need to key in manually all the 

variables and this can lead to human errors because sometimes 

during the process of write down data of non-digital format as 

handwriting in a notebook can get smudged, unrecognizable and 

can occurs the unintentional mismatches among data as well. 

 

Since, the study of the crude oil and natural gas transmission steel pipelines 

applied in the pipeline industry has usually shown that the crucial reason for their 

failure is pressure and burst pressure in the pipe itself. Therefore, a mobile 

application to determine and calculate the pressure and burst pressure in 

commercial steel pipe is needed. In addition, the mobile application can reduced 

the human errors. The functionalities and elements that were determined for 

the development of Burst Pressure Mobile Application include: 

 

i. The app will provide the ASTM database for commercial steel 

pipe in the app. 

ii. The user no need to key in the input variables and the user only have to 

select an information that will retrieve from database provided in the app. 

iii.  The app will automatically calculate the pressure and burst pressure in 

commercial steel pipe and the app will determine whether the pressure and 

burst pressure is upper or lower limit and whether it safe or dangerous to be 

used by the user. 
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2.4 Mobile Apps for Android or iOs 

 

Nowadays, mobile devices are multi-functional devices that have capable of 

introducing a broad range of applications for the businesses and as well as consumer 

use. Same with a computer operating system, mobile devices operating system is 

the software platform that controls the functions and features available on the mobile 

devices and the familiar and well-known Mobile operating systems are Google’s 

Android and Apple’s IOS. This is because we can see in the market, these two 

operating systems commonly seen and each user of these two operating system keep 

done some comparison between each other.  

 

 

2.4.1 Android 

 

Andy Rubin was a founder of Android, Inc. and in 2005, Google assimilated 

it and then Rubin’s team was developed a mobile device platform powered 

by the Linux kernel. On the November 5, 2007 the Open Handset Alliance, 

a business alliance of numerous bigger companies including Google, HTC, 

Intel, LG and other 76 firms revealed itself. Besides, the Open Handset 

Alliance also has revealed their first product, Android, a mobile device 

platform which was built on the Linux kernel version 2.6 and the first 

commercially available phone to run the Android operating system was the 

HTC Dream, released on 22 October 2008.  

 

 

Figure 2: Android’s Internal Architecture and Working 
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The Figure 2 shows that the components of the Android Operating System. 

The applications are commonly developed in the Java language using the 

Android Software Development Kit, but developer also can use other 

development tools that are available including a Native Development Kit for 

applications, open apps development platform such as apps inventor or 

android studio. In addition, by providing an open development platform, 

Android has offers potential developers the ability to build exceedingly rich, 

interactive and innovative applications.  

 

 

2.4.2. IOS 

 

IOS is Apple’s mobile devices operating system and it was originally and 

officially developed for the Apple’s devices only such as iPhone, iPod, 

itouch, iPad, and Apple TV. Even though it is derived from Mac OS X, the 

iOS has the technologies that are exclusively available only on itself, such 

as the accelerometer support and Multi-Touch interfaces. These devices   

make iPhone easier to use compared to Mac OS. Thus, the other great 

invention of iOS is its abundant applications.  According to the previous 

research, iOS has more than 300,000 applications in Apple`s App Store and 

all the applications has been downloaded more than 10 billion times. 

Software Development Kit (SDK) was the iOS software development 

platform which consists of the various code, rich with information, and all 

the tools that help the developer to develop, check, run, fix, and tune 

applications for iOS. However, Buck (2010) has stated that loading an 

application onto the devices is only possible after paying an iPhone 

Development fee. 
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2.4.3 Technical Specification of Android and iOS 

 

Attributes Android iOS 

Developer Google Apple 

Operating System Linux OS X, Linux 

Programmed In Java, C, C++ C, C++, objective-C 

Available on Phones and Tablets 

(Samsung, LG, HTC, Lenovo 

and Other) 

iPhone, iPod Touch, iPad, 

Apple TV 

Voice Command Google Now Siri 

Source Model Open Source Closed with open source 

components 

Latest Stable 

Release 

Android 4.4 KitKat iOS 8.0 

 

Table 2: Technical Specification of Android and iOS 

  



28 
 

CHAPTER 3 

 

 

 

METHODOLOGY 

 

 

In this chapter which is methodology part, a few of main elements that plays a 

major role in developing the mobile application. Besides, methodology is a 

systematic process that involve proper guideline and theoretical analysis that 

applied to the specific components of development activities such as methods, 

phases, techniques, tasks and tools needed.  The mobile application was 

developed based on the research method, development method, the correct tools 

used and requirements gathering techniques that use to collects all the information 

needed. All details for each of the elements will be elaborates in details in this 

chapter. 

 

3.1 Research Methodology 

 

Research methodologies signify techniques that can be used to conduct research 

earlier before developing applications or systems. The research methodologies 

includes the method to be use in data collection process, the type of data to be 

collected, the number of respondents and additional variables that can help the 

process of  research and development of the applications. For this project, the 

qualitative and qualitative approach author will be use by the author to gather all the 

research information and results.   

 

 

3.1.1 Methods of Data Collection 

 

The data collection process were from two sources, which are primary data 

and secondary data. The primary data is refer to data that collected from 

existing sources and the secondary data is the data that collected from 
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physical research done in real situation. Basically, the secondary data can be 

collected through survey, interview or observation. 

 

 

3.1.2 Project Development Methodology 

 

Burst Pressure Mobile Application will be developed based on 

Rapid Application Development (RAD). RAD is use to ensure that the 

project activities are well planned to satisfy all the needs of this project 

by stimulating timely delivery and to make sure its within budget. Besides 

that, RAD will help the project to be developed in a short time frame and it 

can prevents long planning phase with high quality possible results and 

outputs. RAD methodology helps to support the development of the 

application and at the same time it helps to ensure the high quality of the 

product. Besides that, this methodology also helps to allows the prototype 

to be develop quickly and alongside in the build phase.   

 

Burst Pressure Mobile Application will be developed accordingly 

using the 4 main phases in RAD. Figure 3 below shows the important phases 

for the project which are Planning Phase, Analysis Phase, Design Phase, 

Implementation Phase, System Prototype, Testing Phase, Implementation 

Phase, and Maintenance Phase. In addition, each phase of RAD which are 

the Analysis, Design, and Implementation phases will be perform 

simultaneously and resulting the system prototype that will be revised by 

the students and lecturers of engineering department of Universiti 

Teknologi PETRONAS in order to extent the efficiency of the prototype 

model.   Based on the Figure 4, FYP I will be made of planning phase until 

design phase and the other phases which is implementation phase until 

maintenance phase will be continues in FYP II. 
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 Development as illustrated below: 

 

 

Figure 3: Rapid Application Development 
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3.2 Project Activities 

 

The current project activity for development of Steel Pipe Bursting Pressure Mobile 

Application is now in the Design Phase as the progress of the project. Below are the 

progress activities that have been done: 

 

3.2.1 Planning phase: 

 

For this stage, the project initiation of apps development, a high level view 

of the project and all the project scope was initiated. The author has done 

some research and readings to get clearer and more focus ideas for the 

project’s feasibility and achievability. Literature review has been used to 

identify the activities or the process on how to create suitable mobile 

application to enhance and help students to get better learning environment 

by using advancement in technology. During this phase, the aims, goals and 

objectives of the project has been determined. All of these goals and 

objectives will be used as a point of reference for all of the development 

activities to ensure that the project keeps on the track. 

 

Moreover, in the planning and development phases the author needs to have 

an ample skills and knowledge to use Android Studio as application platform 

that be used to develop the applications. The time allocated for this Final 

Year Project (FYP) is 8 months and within that time frame, the author 

requires developing an android system mobile application that can be used 

for education purposes. The most important is the well planning has to be 

done in order to ensure the accomplishment of mobile application.  

The author has used Key milestone and Gantt chart as a point of reference 

to ensure every task on particular time frame during the project will be done 

and completed.  
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Figure 4: Implementation of SLDC in the development of the mobile 

application 

 

Requirements Gathering 

 

Requirement gathering is usually the first part of any software product. This 

stage starts when thinking about developing a mobile application. The main 

target group will be the Student in Engineering Department and expert’s 

people in Engineering Field, to find out if there is a real need in the market 

for the mobile application that will be developed. 

 

For this project, it has been decided to gather user requirements by using pre-

survey questionnaires to: 

 

 Students 

 

An online pre-survey questionnaire has been conducted to the 

engineering’s students in University Teknologi PETRONAS with 60 

respondents to know their knowledge about mobile learning, mobile 

application in education and their opinion about the need of the 

mobile application that will be developed. The targeting respondents 

will be every students in UTP but mainly focus for engineering 
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students because the application was build related to what they has 

studied before. 

 

 Experts People in Engineering Fields 

 

Pre-survey questionnaires will also be carried out with the experts in 

Engineering Department such as the employer from Oil and Gas 

Company, the Engineering Department Lecturers’ especially Mr. 

Mohd Zamri Abdullah to have in depth understanding on the topic 

which is pressure and burst pressure in commercial steel pipe. 

 

3.2.2 Analysis phase: 

 

In this analysis phase, some of the objective, scope and research elements 

has been analyze to make sure the development process will be clear and 

easy to approach during the design phase so that the requirements can be 

meet. Critical analysis has been implemented for the following: 

 

 Literature reviews 

 

Literature reviews is one of the important elements in these research. The 

related activities which are collecting and analyzing significant and 

interrelated literatures that were found on the same topic as this project 

has been done to certify the presence of research topic in the proposed 

project.  As well as to identify its feasibility within the time frame given 

and to ensure the relation between the concepts used. Besides, the 

literature review help the author to gain an impression about the 

important aspects of the related topic and help to identify data sources 

that other researchers has been used. 

 

 

 

 



34 
 

 Data collected from Pre-survey questionnaire 

 

Next, data collection was done by doing a pre-survey questionnaire. The 

questionnaires are ready before the mobile application is built to collect 

all the predictions of the characteristic of the mobile application. This 

activities is vital to help the author to understand all the user 

requirements. Besides, it is best approach to be use because it will comes 

out with set of ideas quickly and informally. Then the result will be 

analyze from the responses’ and will be use as the source and guidelines 

for the development of Steel Pipe Bursting Pressure Mobile Application 

 

3.2.3 Design phase: 

 

Next the step of the development process is the design phase where the 

mobile application will be developed by using the selected tools and methods 

based on all the requirements needed for the apps. The key component that 

will be focus during this phase is to make sure the apps effective, efficient, 

user friendly and easier to handle to the target group that has mentioned in 

this report earlier. 

 

In the design phase, prototype development will be conducted according to 

the finding and analyze data got from respondents of online survey. The 

author has decided to build the Prototype by using Android Studio. 

Basically, Android Studio is one of tools for building mobile apps on the 

Android platform. The developer can design their apps interface by using 

the available web based graphical user interface (GUI) builder and insert in 

the function of the application in the platform in easy ways. Besides that, the 

activity in designing the GUI of this application is easier and faster been 

done by using Android Studio compared to Android App compliers.  
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3.2.4 Use Case Diagram 

 

Figure 5: Use Case Diagram 

 

3.2.5 System Requirements 

 

As the part of activities in developing mobile application, the author has to 

identify some of the system requirements that needed for the mobile 

application to run efficiently and successfully.  Fundamentally, the mobile 

applications requires all the features in order to run well on the users’ 

devices. Though more or less mechanisms may require additional system 

resources. 

Features Descriptions 

Operating system/ Platform 
Device: 

 Android 4.4 Kit Kat 
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Memory 

Device:- 

 RAM 3GB 

 Internal Memory: 16GB 

Display 
Target Device: 

 1080 x 1920 pixels, 5.5 inches 

 

Table 3: System Requirements 

 

3.2.6 Implementation 

 

After gaining recognition from the users, Steel Pipe Burst Pressure Mobile 

Application will be all set to use and go live to the market. Implementation 

is the phase where the mobile application has been finalized and the mobile 

application is ready to be distributed to its end users. 
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3.3 Key Milestone 

 

 

Figure 6: Key Milestones FYP1 & FYP2
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3.4 Gantt Chart 

 The whole project’s timeframe is constructed based on below Gantt Chart 

FYP1 & FYP2: 

Detail Week 1 2 3 4 5 6 7 8 9 10 11 12 13 

Selection of Project Title              

Submission of Proposal to 

Research Cluster 
             

Literature review              

Requirement planning              

Conduct the survey              

Development phase              

Submission of Interim Report              

Proposal Defense              

 

Table 4: Gantt chart FYP 1 

 

Detail Week 1 2 3 4 5 6 7 8 9 10 11 12 13   14 

Working on Real Project 
Design and Requirements 

             
 

Working on Prototype 
Interfaces 

             
 

Working on Prototype 
Database 

             
 

Prototype Testing and 
Validation 

             
 

Conduct User Testing 
Survey 

             
 

User Testing Report               

Improvement Phase               

Pre-SEDEX               

Technical Report 
Submission 

             
 

Submission of Final 
Dissertation 

             
 

SEDEX               
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Viva               

Submission of Project 
Dissertation 

             
 

 

Table 5: Gantt Chart FYP 2 

 

3.5 Tools 

 

 

 3.5.1 Hardware  

 

 Personal Laptop and Android Smartphone 

 

3.5.2 Software  

 

 Android Studio, Android Emulator 
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CHAPTER 4 

 

 

 

RESULTS AND DISCUSSIONS 

 

 

 

This chapter mainly focuses on the analysis and discussion of the results collected 

throughout the development of Burst Pressure Mobile Application. A survey and 

questionnaires has been done through Google Online Survey. 90 of the respondents 

from various background has answered the survey. The objective of the survey has 

been done is to know the rate of utilization of technology, importance of mobile 

learning and the acceptance of generation nowadays to the world of information 

technology. Furthermore, the critical analysis of the results and discussions has been 

done and will be used to conclude the achievements of Steel Pipe Bursting Pressure 

Mobile Application is relevance and on the track with the objectives of this research 

paper.  

 

4.1 Pilot study 

 

Pilot study is a minor scale initial study that was conducted to estimate all the 

important scope which is time, cost, feasibility and result size in order to expect 

proper sample size. Besides, pilot study has to be done at the initial stage before 

continuing with the development of mobile applications. The objective of the pilot 

study is to obtain inclusive information related to mobile learning and to know the 

rate of utilization of technology of present generation nowadays. In addition, the 

pilot study was done by an online pre-survey session with 90 respondents from 

various background including students and experts in engineering field. The 

questionnaire for the online pre-survey session was attached in Appendix. 
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4.2 Results 

 

A series of questionnaires has been developed for this specific field. The questions 

are covering demographic of the respondents, the technology utilization, mobile 

applications, mobile learning and awareness of people in using technology. An 

online pre-survey has been conducted to 90 respondents, whereby the questionnaires 

was distributed thru various social networks especially Facebook, Google +, Twitter 

and spread thru email for data collections process. The goal of the pre-survey is to 

get data in user’s demography, mobile learning, the utilization of mobile technology 

and opinion on the development of Steel Pipe Burst Pressure Mobile Application. 

 

 

Figure 7:  Occupations of the respondent 

 

Figure 7 above shows the occupations of all the 90 respondents that 

answered the online questionnaire. Based on the results from the survey, 81.1% 

of the respondents were students and another 19.9% of the respondents were lecturer, 

architect or engineer, computer and mathematical occupations, installation, 

maintenance, repair and services occupations and other. 

 

 

Figure 8:  Mobile Devices that respondent has 



42 
 

 

Next, Figure 8 is the multiple choices question and the respondents could give more 

than one answer. Based on the result, the highest percentages were smartphone user 

which is 94.4% of the respondent, 24.4% of the respondent were mobile phone user, 

14.4% of the respondents had tablets, 13.3% of them had mp3 or mp4 and the lowest 

is eReader which is 1.1% from the respondents. 

 

 

Figure 9: Operating System of the Respondents’ Smartphone 

Figure 9 shows that, out of 90 respondents, it was found that 68 of them is Android 

user, followed by Apple iOs user which is 18 of them, then windows phone 7, 

windows mobile and Symbian. 

 

 

 

Figure 10: The number of apps installed in respondents mobile phone 

 

Based on the survey, Figure 10 shows that out of 41 of the respondents had installed 

more than 20 apps in their phone and assuming that the mobile apps is important 

and provide a daily needs for the respondents. 
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Figure 11: The types of apps are the most useful for respondents 

 

Following, the most of respondents answered that social networking apps is the 

most apps that they frequently used in their daily, which is 78.9% from the 

respondents and from the result, we conclude that people nowadays tends to 

communicate more by using social network. For another 21.1% from the survey 

shows that the respondents had installed various apps in their mobile phone such 

as productivity apps, game apps, utility apps, entertainment apps and the rest. 

 

 

 

Figure 12: The frequently of the respondents use the mobile apps in daily 
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Based on the survey, most of the respondent used mobile apps a few times per day 

and only 1 of the respondents answered never used it at all. Assuming maybe the 

respondent did not having or using a smartphone, so that the respondents did not 

install all the apps in the phone. 

 

 

Figure 13: The needs of mobile apps in learning 

 

From Figure 13, 83 of the respondents answered that we need mobile apps in 

learning. From the result we can conclude that there is a need to redesign the way 

of learning to adopt and adapt with current technologies nowadays. Mobile learning 

can be a major roles of mobility and communication of technology in the process of 

learning, and also to point out the significance of perspective in creating meaning, 

and the transformative effect of technology in supporting virtual societies that go 

beyond barriers of generation, age and culture. 

 

 

Figure 14: Uses of mobile apps in daily activities. 

 

Based on the pie chart, more than half of the respondents which is 51 of them using 

mobile apps almost every day in their daily and 34 from them using mobile apps 
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only a few times per week in their daily to help them in solving their problem in 

their daily activities, learning, works and assignments. 

 

 

Figure 15: Problems in memorizing data, formula or calculation 

 

Next, the question is to determine the problems of the respondents in memorizing 

data, formula or calculation and 77.8% of the respondents answered that they were 

having the problems. 

 

 

Figure 16: Formula in Engineering and Mathematical Subject 

From Figure 16, 96.7% of the respondents agree that there is many formula 

especially in engineering, mathematical, physics or chemistry subjects that they 

need to memorize and they were facing the problems to memorize all the formulas 

to do the calculation. 
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Figure 17: Mobile Apps help to solve the problems 

 

Figure 17 shows the most of the respondents agree that mobile apps will help them 

to solve their problems. They believe mobile apps will make the complicated 

calculation become easier and plus they did not have to memorize all the formulas 

and the calculations if they had something that will help them in that. 

 

 

Figure 18: Mobile Apps to calculate pressure and burst pressure in 

commercial steel pipe 

 

Figure 18 shows that 87.9% of the respondent agree that by developing mobile apps 

to calculate the pressure and burst pressure in commercial steel pipe, it will help 

them to solve their problems because there is no available apps to calculate pressure 

and pressure specifically for commercial steel pipe. 
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Figure 19: The tendency of pipe system failure can be reduce by having the 

mobile apps 

 

For the chart in Figure 19, we can conclude that most of the respondent agreed that 

by having the mobile apps to determine and calculate the allowable pressure and 

burst pressure in commercial steel pipe can reduce the propensity of pipe system 

failure. 

 

 

Figure 20: Willingness to use or buy the mobile apps 

 

Lastly, Figure 20 shows that 80 over 90 of the respondents are willing to buy or use 

the mobile apps to help them to solve related problems. We can conclude that based 

on the result respondents has awareness on the needs of technology and mobile 

apps in problem solving. 
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4.3 Prototype Design 

 

       

Figure 21: Prototype Main Page                         

 

    

Figure 22: Prototype Introduction Page 
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Figure 23: Prototype Calculation Page 

 

The Burst Pressure Mobile Application consists of 3 main pages which are the 

main page, the introduction page and the calculator page. Figure 21, 22 and 23 

shows that all the initial interfaces design for the apps. 

 

Figure 21 shows that the startup screen or main page of the apps and when user 

click the start button the apps will move to the next page which is introduction 

page in Figure 22. Introduction pages is important to provide information about 

the formula and the used of formula for the calculation to determine the allowable 

pressure and burst pressure in commercial steel pipe. 

 

Next, Figure 23 above shows the initial interface design for the calculator screen 

for Burst Pressure Mobile Application. Before  the calculation to determine the 

allowable pressure and burst pressure will be done, user have to select 3 main 

input for the calculation which are Pipe Nominal Size (Outer Diameter), Pipe 

Schedule (SCH) and Safety Factor and all the inputs will be retrieve from the 

database, ASTM database for commercial steel pipe. Then, the calculation will 

be done by the apps and the output of the calculation are allowable pressure, 
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burst pressure, working pressure and the condition of the pressure whether it 

will be safe or danger to use the pipe. 

 

4.4 Burst Pressure Mobile Application Development: 

 

Below shows the part of calculation code of the mobile application designed for 

Burst Pressure Mobile 
 

Application: 
  

public class CalculateActivity extends ActionBarActivity implements 

AdapterView.OnItemSelectedListener { 

 

    private Spinner spSize, spSchedule, spSafetyFactor, spStrength; 

    private TextView txtAllowablePressure, txtBurstPressure, txtResult; 

 

    private EditText txtWorkingPressure; 

 

    private Button calculate, btnSaveRecord; 

 

    private SQLiteHandler sqLiteHandler; 

 

    int pipeSizePosition = 0; 

    double wallThickness = 0.0; 

    double outerDiameter = 0.0; 

    double safetyFactor = 0.0; 

    double strength = 0.0; 

    double allowablePressure = 0.0; 

    double burstPressure = 0.0; 

    double workingPressure = 0.0; 

 

    @Override 

    protected void onCreate(Bundle savedInstanceState) { 

        super.onCreate(savedInstanceState); 

        setContentView(R.layout.activity_calculate); 
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        //spinners 

        spSize = (Spinner)findViewById(R.id.spSize); 

        spSchedule = (Spinner)findViewById(R.id.spSchedule); 

        spSafetyFactor = (Spinner)findViewById(R.id.spSafetyFactor); 

        spStrength = (Spinner)findViewById(R.id.spStrength); 

 

        //text view 

        txtAllowablePressure = 

(TextView)findViewById(R.id.txtAllowablePressure); 

        txtBurstPressure = (TextView)findViewById(R.id.txtBurstPressure); 

        txtWorkingPressure = (EditText)findViewById(R.id.txtWorkingPressure); 

        txtResult = (TextView)findViewById(R.id.txtResult); 

 

        calculate = (Button)findViewById(R.id.calculate); 

        btnSaveRecord = (Button)findViewById(R.id.btnSaveRecord); 

 

        //database 

        sqLiteHandler = new SQLiteHandler(this); 

 

        //add data to spinner size 

        List<String> arraySizes = new ArrayList<>(); 

        arraySizes.add("1/4"); 

        arraySizes.add("1/2"); 

        arraySizes.add("1"); 

        arraySizes.add("4"); 

        ArrayAdapter<String> sizesAdapter = new ArrayAdapter<String>(this, 

android.R.layout.simple_spinner_item, arraySizes); 

        

sizesAdapter.setDropDownViewResource(android.R.layout.simple_spinner_dropd

own_item); 

        spSize.setAdapter(sizesAdapter); 

        spSize.setOnItemSelectedListener(this); 
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        //add data for safety factor 

        List<String> arraySafetyFactors = new ArrayList<>(); 

        arraySafetyFactors.add("1.05"); 

        arraySafetyFactors.add("1.10"); 

        arraySafetyFactors.add("1.15"); 

        arraySafetyFactors.add("1.20"); 

        ArrayAdapter<String> sfAdapter = new ArrayAdapter<String>(this, 

android.R.layout.simple_spinner_item, arraySafetyFactors); 

        

sfAdapter.setDropDownViewResource(android.R.layout.simple_spinner_dropdow

n_item); 

        spSafetyFactor.setAdapter(sfAdapter); 

        spSafetyFactor.setOnItemSelectedListener(this); 

 

        //add data for strength 

        List<String> arrayStrength = new ArrayList<>(); 

        arrayStrength.add("Grade A (ASTM A53, A106, A523, API 5L)"); 

        arrayStrength.add("Grade B (ASTM A53, A106, A523, API 5L)"); 

        ArrayAdapter<String> strengthAdapter = new ArrayAdapter<String>(this, 

android.R.layout.simple_spinner_item, arrayStrength); 

        

strengthAdapter.setDropDownViewResource(android.R.layout.simple_spinner_dr

opdown_item); 

        spStrength.setAdapter(strengthAdapter); 

        spStrength.setOnItemSelectedListener(this); 

 

        spSchedule.setOnItemSelectedListener(this); 

 

        calculate.setOnClickListener(new View.OnClickListener() { 

            @Override 

            public void onClick(View v) { 

                //working pressure 

                String textWorkingPressure = txtWorkingPressure.getText().toString(); 
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                if(!textWorkingPressure.isEmpty()){ 

                    workingPressure = Double.parseDouble(textWorkingPressure); 

                } 

 

                if(workingPressure >= allowablePressure && workingPressure < 

burstPressure){ 

                    txtResult.setBackgroundColor(Color.parseColor("#FFFFFF")); 

                    txtResult.setTextColor(Color.parseColor("#000000")); 

                    txtResult.setText("Result: Pipe is Safe to use!"); 

                }else{ 

                    txtResult.setBackgroundColor(Color.parseColor("#D50000")); 

                    txtResult.setTextColor(Color.parseColor("#FFFFFF")); 

                    txtResult.setText("Result: Pipe is in dangerous condition!"); 

                } 

            } 

        }); 

 

        //save record button 

        btnSaveRecord.setOnClickListener(new View.OnClickListener() { 

            @Override 

            public void onClick(View v) { 

                String pipeSize = spSize.getSelectedItem().toString(); 

                String schedule = spSchedule.getSelectedItem().toString(); 

                String safetyFactor = spSafetyFactor.getSelectedItem().toString(); 

                String strength = spStrength.getSelectedItem().toString(); 

                String allowablePressure = txtAllowablePressure.getText().toString(); 

                String burstPressure = txtBurstPressure.getText().toString(); 

                String workingPressure = txtWorkingPressure.getText().toString(); 

                String result = txtResult.getText().toString(); 

 

                if(workingPressure.isEmpty()){ 
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                    Toast.makeText(getApplicationContext(), "Please fill in all details!", 

Toast.LENGTH_LONG).show(); 

                }else { 

                    sqLiteHandler.addRecord(pipeSize, schedule, safetyFactor, strength, 

allowablePressure, burstPressure, workingPressure, result); 

                    Log.d("record:", "pipsize: " + pipeSize + ", schedule: " + schedule + ", 

sf: " + safetyFactor + ", strength: " + strength + ", allPre: " + allowablePressure + 

", bPre: " + burstPressure + ", wPre: " + workingPressure + ", result: " + result); 

                    Toast.makeText(getApplicationContext(), "Record saved 

successfully!", Toast.LENGTH_LONG).show(); 

                } 

            } 

        }); 

    } 

4.5 Commercial Potential and Limitation of Steel Pipe Burst Pressure Mobile 

application 

 

Commercial potential of Steel Pipe Burst Pressure Mobile Application 

 

This application should be able to: 

 

 To create awareness among Malaysian on the importance of mobile 

application in learning. 

 To calculate and determine allowable pressure and burst pressure in 

commercial steel pipe. 

 To reduce the tendency of pipe system failure. 

 Chances to help people in learning easiest ways by using this application can 

be fully utilize. 

 

Limitations of Steel Pipe Burst Pressure Mobile Application 

 

 Lack of user knowledge on some data of the commercial steel pipe   such as 

the schedule, the strength of materials or safety factor. 
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4.6 Burst Pressure Mobile Application Testing Results 

 

After the final prototype was completed, a system performance testing was 

conducted on 20 respondents from Chemical Engineering students. The main 

objective is to execute system performance testing for each specification in Burst 

Pressure mobile application and to measure user’s perception and acceptance level 

of Burst Pressure mobile application. 

 

Prior to the usage of Burst Pressure mobile application, a short briefing was given 

to the respondents in order to ensure they understand the aim of the system testing 

as well as the respective functionalities in Burst Pressure mobile application. The 

respondents will subsequently rate their user’ experiences in the designed 

questionnaires upon completion of the system performance testing. The result of the 

20 user acceptance testing is shown in Figure 24. 

 

 

 

 

Figure 24: Respondents’ Feedback on Burst Pressure Mobile Application 

System Testing
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CHAPTER 5 

 

 

 

CONCLUSION AND RECOMMENDATION 

 

5.1 Conclusion 

 

Burst Pressure Mobile Application was developed to help target users, Lecturers, 

Engineering Students even Engineers in related field to determine the allowable 

pressure and burst pressure in commercial steel pipe become convenient and easy. 

In addition, the users does not need to do the calculation manually. One of the main 

benefits of this mobile application the user can access the mobile application 

anywhere, anytime 24/7 without the need of internet access, as it is not inadequate 

to a certain time and use only. 

 

This project has met with its own objectives which are, it successfully being 

developed in order to help learning process become easier and more up-to-date by 

using the current technology. Moreover, it will increase awareness of Malaysian on 

the importance of mobile learning to have interactive and effective learning as the 

advancement of current technology. 

 

Besides, this project has gone through the phase 1 of the pre-survey among the 

students and experts in the related fields and the feedback received from the 

respondents is noble. This proven that the relevancy of this research project to its 

aims and objectives. Additionally, the apps help to provide a solution to meet the 

problems and needs of the mobile apps in learning process nowadays. However, a 

few improvement still need to be done as it is to make sure the effectiveness of the 

mobile application. Since there is no any mobile application to determine allowable 

pressure and burst pressure focusing for Commercial Steel Pipe, it has become an 

inspiration and motivation for this project to be continued. Lastly, hopefully this 

apps can be implement to make the process of learning become easier, effective and 

interactive by using latest technology which is mobile learning. 



57 
 

5.2 Recommendations 

 

At this time, there are limitations to the application that has been developed due to a 

few constraints such as time, capital or money and resources. But in order to achieve 

the objective of this project, there are suggestion of recommendations that can be taken 

to enhance the prototype.   

 

 Adding more supported platform   

 

Without a doubt Android is the most operating system that has been used in 

smartphones and has many users compared to another operating systems. However, 

it will be better if it can be extended by other platform as well and by using the other 

platform such as iOS and Windows Phone, it would be huge impacts to mobile 

learning areas.   

 

 Updates for the mobile applications 

 

When the new apps has been released, the major problems developer will figure out 

is when get feedback from the users. So, from the feedback the developer has to 

issue an update to fix all the problems. But when it comes to software versioning it 

must have major version number and followed by a point release for minor updates 

for bug fix or adding or removing and updating User Interface (UI). 

 

o The Bug Fix 

 

The most frequent types of app updates are bug fixes and it does not will 

change or affect the structure or feature set of an app. Instead, all the updates 

has to be done to make sure that the apps is working well. Besides, Bug fixes 

are the best way to make sure the integrity and structure of the app unbroken 

and it does not crash. Bug fixes also important to make sure the apps will 

run optimally. 
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o Adding or Removing Features and Updating UI 

 

Adding or removing features from an app is a more noteworthy update than 

a bug fix. This is because adding and removing features is the most vital part 

of the apps development process. But if the developers want to add a new 

feature, the important things is to supervise the feedback from the users and 

just adding important features or remove the features in order to maintain 

the stability and functionality of the apps.  

 
 
 

  



59 
 

REFERENCES 

 

Cutlip, M. B., Hwalek, J. J., Nuttall, H. E., Shacham, M., Brule, J., Widman, J., Han, 

T., Finlayson, B., Rosen, E. M. and R. Taylor, “A Collection of Ten Numerical 

Problems in Chemical Engineering Solved by Various Mathematical Software 

Packages,” Comput. Appl. Eng. Educ., 6(3), 169- 180(1998) 

 

Shacham, M., "Numerical Solution of Constrained Non-Linear Algebraic Equations", 

International Journal of Numerical Methods in Engineering, 23, 1455-1481 (1986). 

 

Shacham, M., Cutlip, M. B., and N. Brauner, "General Purpose Software for Equation 

Solving and Modeling of Data", pp. 73-84 in Carnahan, B. (Ed), “Computers in 

Chemical Engineering Education,” CACHE Corporation, Austin, TX, 1996. 

 

Shacham, M. and M. B. Cutlip, “A Comparison of Six Numerical Software Packages 

for Educational Use in the Chemical Engineering Curriculum”, Computers in Education 

Journal, IX (3), 9-15 (1999). 

 

Wingfield, N., "PC Sales Still in a Slump, Despite New Offerings", the New York 

Times, April 10, 2013. 

 

Hossam, A. and Kishawy. 2010. Review of pipeline integrity management practices. 

International Journal of Pressure Vessels and Piping, 87: 373 – 380. 

 

Liu, P.F., Zheng, J.Y., Zhang, B.J. and Shi, P. 2010. Failure analysis of natural gas 

buried X65 steel pipeline under deflection load using finite element method. Materials 

and Design, 31: 1384–1391.  

 

MacDonald, K.A., Cosham, A., Alexander, C.R. and Hopkins, P. 2007. Assessing 

mechanical damage in offshore pipelines – Two case studies. Engineering Failure 

Analysis, 14: 1667–1679. 



60 
 

Netto, T.A., Ferraz, U.S. and Estefen, S.F.  2005. The effect of corrosion defects on the 

burst pressure of pipelines. Journal of Constructional Steel Research, 61: 1185–1204. 

 

Hossain, M.E., Khan, M.I., Ketata, C. and Islam, M.R (2007) Human Health Risk 

Assessment Due to Natural Gas Pipeline Explosions, Int. J. Risk Assessment and 

Management, in press. 

 

 

 



61 
 

APPENDIXES  

i. Online Pre-Survey Questionnaire 
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ii. Feedbacks Survey on Burst Pressure Mobile Applications Testing System 
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iii. System Testing 

 

 

 

 


