<]

454 proall daoly
EVERYONE § SMART UNIVERSITY

Everyone’s Smart University

Project (Spring 2021)

Student Name | Turki Abdullah Alharbi Glldall au
Students I.D | 2021201232 REPEN IR
Section Date
Course Code
Thursday
Master 18 / 03 [/ 2021.
(PMG506)

Advanced project Management

Instructions:

Elus 4 el ple3 (3 2021-05-828 Guresl ooy 58 aeanil] U g0 45
ol £ duedall Olollasaall 9585 Of Blelye g duyall &3l ol Dol L3 do-lie Lol

il dauo (3 90l udasd @pdf.csyT ol (81 JudS )y dmalad) zhgad UV o

doddn) duwn I Gl eLwéT 8lelye emintroduction dsle dasle wilulys cLiterature Review casdl dis,b ¢
Methodology 4i3lully sludlc Results and Discussion gyl Tx319 ¢ References wlasks 2la 08 oy .
Appendices(lgdbs] o

2 eV CemTheme: b WS 4340

12 bl o

dasdl ggiArial.

.;5_“5 Lzl o)

Yl o d8luallline spacingl.5




(oo caw e Wi Vg Ol G e iy V) ol Oilxiue dde

Instructor's Name: . r-Eng. Dr. Akram M. S. Ali

Project:

You are required to document your role in administering a project. The project may be set in a
business, social, sporting, or family environment but must be of a significant size and scale. If you
do not have an actual project to write about you may complete the project hypothetically. This
report will be between three to six pages in length. This is a significant research project.

Your report must address eaeh ONE of the following issues:

1.

10.

11.

Identify and describe the purpose, scope, and objectives of the project. Display this
information using an appropriate tool.

Describe how the team is given an outline of the project.

Describe the strategies that are going to be set up to maintain communication with the
team members.

Describe the tools that are going to be used to monitor the goals, time frames or
milestones.

Identify project milestones and activities. Display this information using an appropriate
tool.

Create a budget and link the costs to the key milestones for a project.

Describe how you are going to divide tasks and resources amongst a project team.
Display this information using an appropriate tool.

Briefly describe how the progress will be monitored.

How are current project records maintained? Who has responsibility for this? provide
some recommendations on how this process could be improved.

Describe the current procedure for finalizing projects. Create your own procedure and
identify how you will evaluate the success of the project.

Legislation that may affect the project including health and safety, and anti-discrimination
legislation.

Best of luck...
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Project Management for SOFTWARE PACKAGE FOR THERMAL DESIGN OF
HEAT EXCHANGER

1. INTRODUCTION

Heat exchanger is one of devices that is convenient in industrial and household
application. These include power production, chemical industries, food industries,
electronics, environmental engineering, manufacturing industry, and many others. It

comes in many types and function according to its uses.

A software is important for design a heat exchanger and it has many benefits for industries
and Academy facilities Renowned for its high accuracy and efficiency when students can

use this software to learn the basics of heat exchanger.

This project is mainly producing a new software package to be utilized to carry out thermal
design for heat exchanger and condenser for real life engineering situations. Some of the
variables are the length of the unit, the surface area, the number of tubes, and tube
passes; tube layout; the bundle type types, baffle type and geometry; and stream

allocation.

At the beginning of the project, | was responsible for collecting data related to the
equations and variables used in arithmetic problems. Upon implementation, | was
responsible for arithmetic and hypothetical problems, applying equations in the software

applied to it, and verifying whether they match.

In this research | chose most points requirements in for this course assignment | will show
our tools and technique were we use it to manage this work. The benefits of Project

Management Tools and Techniques Improve quality of projects such as: [1]

% Meet or exceed customer requirements

7/

S

Reduce project planning time

X/
L X4

Reduce costs of projects

X/
L X4

Reduce duplication of work and effort

X3

% Improve the quality of communication among stakeholders



2. Literature Review

2.1Year 1998:

K. C. LEONG and K. C. TOH and Y. C. LEONG A software for the thermal and
hydraulic design of shell and tube heat exchangers with flow induced vibration checks
has been developed in a Windows-based Delphi programming environment. Its user-
friendly input format and excellent color graphics features make it an excellent tool for
the teaching, learning and preliminary design of shell and tube heat exchangers.
Design methodology is based on the open literature Delaware method while flow-
induced vibration calculations adhere closely to the methodology prescribed by the
latest TEMA standards for industry practice. It is hoped that the software will bridge
the gap between the teaching of engineering fundamentals and the existing industry

practice of shell and tube heat exchanger design.[2]

2.2 Year 2011:

El-Harbawi, M.,Acellam, D. and Yin, C-Y from Murdoch University they designed
a Tube and Shell Heat Exchanger software. This software can be customized to
apply any of three methods which are the Bell-Delaware, Kern and stream analysis
methods. Therefore, the user is given an option to select the most appropriate
method for his design. The development of this software was based on Kern and
Bell-Delaware methods, both used for the thermo-hydraulic design analysis. Their
mechanical design is based on TEMA standard. For the heat exchanger analysis,
they used Log Mean Temperature Difference (LMTD) method and Visual Basic

software as a programming language.[3]

3. Methodology
After we make our literature review we found that most of the backed work on heat
exchanger software design depend on the visual basic program as language
program and used LMTD method in heat exchanger analysis. Most of the heat
exchanger software design was based on the LMTD method because it's easy to

use in software. There is some little heat exchanger software design based on



HYSYS program. Also, we didn’t found any heat exchanger software design based
on NTU method.

So, based on this background our software will design by using Aspen Tech

program and we will use the LMTD method in the heat exchanger analysis.
4. Project Manajgement

4.1Revise Problem Statement:

Design a new software package to be utilized to carry out thermal design for

heat exchanger and condenser.

4.2Project Charter:

4.2.1 Project and Product Overview

Design a new software package to be utilized to carry out thermal design for heat
exchangers. We will use Hysys aspen program to design the software package. Our
project start at September of 2014 and will end at the May of 2015, the estimated
project duration is 8 months and the estimated project budget is 1200 S.R.

4.2.2 Justification

4.2.2.1 Business need:

About the business need for the project, we need to money to get the Hysys aspen
program to design our software.

4.2.2.2 Impact:

We can divide the impact of our project to two side, for designer and for customer.
For customer if there is an problem and he need to buy a heat exchanger he can
know what is the type of the heat exchanger that is he need to, just by using our

software he put the necessary data in the program and he will know the proper type



of heat exchanger just in short time and accurately. For designer, he will sell a lot
copies of his products because the program is very important for customers who deal

with heat exchangers.

4.2.3 Scope

4.2.3.1 Objectives of the project:

The objective of this project is to produce a new software package to be utilized
to carry out thermal design for heat exchanger and condenser for real life engineering
situations. Some of the variables are the length of the unit, the dirt factor , the surface
area, the number of tubes, and tube passes; tube layout; the bundle type types, baffle
type and geometry; and stream allocation. One method is to be used, namely the
LMTD.

4.2.3.2 Major deliverables:

1- Design a software in applicable time around 8 months.
2- The budget of the project will not exceed 1200 S.R.

3- Design a software that can be developed with time.

4.2.4 Duration

The project is to be realized by the end of the second semester of the year 2015.

A progress report is due by the end of the first semester.

4.2.5 High-level alternatives analysis

When we did our literature review we found that there are two programs that we
can use to design our project which are Hysys aspen and visual basic programs. We
choose the Hysys aspen program because there are al lot of programs that has been
design by visual basic, so we choose the Hysys aspen. But there is a problem that
we encountered which is that we have to learn how to use Hysys aspen to design our

software.



4.2.6 Summery budget and project organization

There is budget is 1200 S.R. provided for this project. Students dedicate 4
to 6 hours weekly to working on the project. The chemical engineering

department also provides any technical support the students may need.

4.2.7 Goals

427.1 Client’s Goal:

The client desires to have the technical team design and design a new software
package to be utilized to carry out thermal design for heat exchangers. The client’s
duties are to provide structure and guidelines regarding project management

techniques.

4.2.7.2 Project Supervisor’s Goal:

The supervisor is to provide support regarding preliminary design, detailed

design and set guidelines for the technical report write-up.

4.3 Work Breakdown Structure (WBS):

The Work Breakdown Structure (WBS) is a method used to divide the project
into simple and concise tasks. It helps organize the work and give a clear view of
what the tasks are simply by graphical representation. The WBS s illustrated in
Figure 4.1.
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4.4Linear Responsibility Chart (LRC):

After WBS we are going to show the responsibilities of each team member in

If:fui:il:izln Ctil;ceptual Pr;)limlinar}' Detailed Design project
&SIgh esign management
activates
| Clrifyobjectives | || Establsh functions | || Modeland Refine and Weedy mesting
| analyze design optimize design | :
Literature update and ,
Establish metrics procurement of Test and | Assignand fix
| forobjecives necessary equipment and | | €valuate design design detal
materials
|| Identify constraints
H  Establish functions-means
tree

L Report,drawings,
fabrication, and
specifications

terms of the tasks and subtasks to be completed. This step can help us to manage

our project and every member should know what his task is. We will list our tasks

that we made by WBS by using linear responsibility chart (LRC). So, in LRC we will

divide the roles between members in each task to manage our work. LRC shown in

Table 4.1.



Table 1.1: Linear Responsibility Chart (LRC)

Liner Responsibility Chart M1 M2 | M3 | M4 Dire-ctor of
design

Clarify objectives 2 2 3 1 4

Establish metrics for objectives 3 4 1 2

Identify constraints 2 1 4 3

Revise client’s problem statement 1 3 2 4

Establish function 3 4 2 1

Literature update and procurement of 3 1 4 2

necessary equipment and materials

Establish means for functions and functions- 5 3 1 2 4

means tree

Generate design alternatives 1 4 2 3

Refine and apply metrics to design alternatives | 2 1 3 4

Choose a design 3 2 1 4

Model and analyze chosen design 1 3 4 2

Test and evaluate chosen design 4 1 2 2 3

Refine and optimize chosen design 1 2 3 4

Assign and fix design details 1 2 4 3

Weekly meeting 4 3 1 2

Report, drawings, fabrication, and 5 L 3 4

specifications

Key: 1: Main Responsibility, 2: Support/work, 3: Review, 4: Final Approval

4.5Gantt Chart:
Gantt chart is a time technique that we use to make our project tracking clear for
us to know how much achievement we made along the project. It shows the tasks

on the left hand side and the weeks in the top as shown in Table 4.2.



Table 2.2: Gantt chart
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4.6Percent Complete Matrix:
This technique is called the Percent Complete Matrix (PCM). The PCM is used
to determine the overall status of the project by using the work breakdown structure.
The planned duration of each task is predetermined in days. The status of each task

is displayed in the matrix, as well. See the PCM in Table 4.3



Table 3.3: Percent Complete Matrix

Task Planned | Percent Status Credit
Duration | of Total (see (Days)
(days) keys)

Clarify objectives 2 1.3% 2 2

Establish metrics for objectives 4 3% 2 4

Identify constraints 3 2% 2 3

Revise client’s problem statement | 2 1.3% 2 2

Establish functions 2 1.3% 2 2

Literature update and | 30 20% 1 20

procurement  of  necessary

equipment and materials

Establish means for functions and | 6 4% 2 6

functions-means tree

Generate design alternatives 4 3% 2 4

Refine and apply metrics to |5 3.3% 2

design alternatives

Choose a design 2 1.3% 2 2

Model and analyze chosen |20 13.4% 1 15

design

Test and evaluate chosen design | 4 3% 1 2

Refine and optimize chosen |8 5.3% 0 0

design

Assign and fix design details 12 8% 1 3

Weekly meeting 30 20% 1 20

Report, drawings, fabrication, and | 15 10% 1 8

specifications

Total 149 100% 65.77%

Key: 0= Has not started, 1=In progress, 2= Completed.




5. Result

This project has been the design of shell and tube heat exchanger by use Aspen
programs. The first task completed in Hysys was the analysis of the two streams in the
process that needed to be heated and cooled. A sensitivity run was utilized to determine
the enthalpy of each system over the appropriate temperature range. Then we go to
design another problem more complex but Hysys doesn't allow for deep design .That was
a big reason to use another aspen program more successful in design than Hysys it's
Aspen Exchanger Design & Rating (Aspen EDR) to solve a problem with same material

(water -water ) and second problem with different material ( water - oil ).

Project management tools have been used to compare and evaluate various

alternatives and we using Aspen programs.

Cost estimation From the results obtained, the software can be calculate cost of
the design. Lastly the most suitable and economical heat exchanger is decided. Also,
there are three parameters involved in computing the total cost of a software development

project:

1. Hardware and software costs including maintenance
2. Travel and training costs

3. Effort costs (the costs of paying software engineers).

For the future work Thermal design for heat exchanger is a hot topic of research. It is
useful if someone try to make a package for using aspen tech software to design a heat
exchanger by using the NTU method. Also, we think it will be more useful if someone
using aspen tech software to see which method is more useful in design heat exchangers
LMTD or NTU method.
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