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are subject to change. 

We believe that the information contained in this
presentation is correct and that any estimates,

relying on anything contained in or omited
opinions, conclusions or recommendations are

reasonably held or made as at the time of
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PREFACE
Assalamualikum w.b.t and greeting to all

It gives us a great pleasure to release the first edition of this book as a
main reference for student who are enroll in Diploma of Civil Engineering

program especially in subject of Fluid Mechanics DCC30122.

The book is compulsory to use when using the Fluida Master application
especially for third semester students. The books contains method to

install software that will be used to develop Fluida Master applications
and how to use the apps.

Happy learning and good luck !

Nur Najwa Ainaa Radznee
Mauhibah Miftahuddin
Ainul Haezah Noruzman
Department of Civil Engineering Polytechnic of Sultan
Salahuddin Abdul Aziz Shah
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CHAPTER 1
Introduction of Fluid

Mechanics



Fluid Mechanics in
Engineering

Connecting the math and theory of fluid
mechanics to practical applications can
be a difficult process. Engineering Fluid

Mechanics builds on the success of
previous editions to help engineers learn
how to apply concepts by keeping them

engaged and active throughout the
book.
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Fluid mechanics is the branch of
physics concerned with the

mechanics of fluids and the forces
on them. It has applications in a

wide range of disciplines, including
mechanical, aerospace, civil,

chemical, and biomedical
engineering, as well as geophysics,

oceanography, meteorology,
astrophysics, and biology.

Definition of Fluid
Mechanics
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What Is Fluid?

A fluid is a liquid, gas, or other
material that may continuously

move and deform under an
applied shear stress, or external

force.
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CHAPTER 2
Introduction of Each Topic



TOPIC 1

Density
Density is a physical property that measures the mass of a substance per unit
volume. It is commonly expressed as:

The standard unit of density is kilograms per cubic meter (kg/m³) in the SI
system. 

Specific Weight

Specific weight, also known as weight density, is the weight per unit volume
of a material. It is given by the formula:

Since weight is the force exerted by gravity on a mass, specific weight can
also be expressed as:

Where:
- ρ is the density of the material
- g is the acceleration due to gravity (approximately \(9.81 \, \text{m/s}^2\)
on Earth)

The standard unit of specific weight is newtons per cubic meter (N/m³) in the
SI system. Specific weight is used in fluid mechanics to describe the weight
of a fluid relative to its volume.
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Specific volume is the volume occupied by a unit mass of a substance. It is the
reciprocal of density and is expressed as:

Where:
- V is the volume
- m is the mass
- ρ is the density of the substance

The standard unit of specific volume in the SI system is cubic meters per kilogram
(m³/kg).

Specific Volume

Specific Gravity

Viscosity

7



TOPIC 2

Pressure

Gauge Pressure

Absolute Pressure
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U tube Manometer
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TOPIC 3
Reynolds Number

Rate Of Flow / Discharge
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TOPIC 4

Continuity Equation

Bernoulli Equation

Where :
• A1 = area of pipe at section 1
• V1 = velocity of pipe at section 1
• ρ1 = density of pipe at section 1
• A2, V2, ρ2 = corresponding values at section 2

11



TOPIC 5

Sudden Enlargement

Sudden Contraction

Where :
• v1 = velocity at section 1
• v2 = velocity at section 2

Where :
• Cc = coefficient contraction @ a1/a2
• v2 = velocity at section 2

Exit Loss

Where :
• v2 = velocity at section 2

12



Entrance Loss

Pipe Bends

Where :
• hI is the head loss (m).
• K is the entrance loss coefficient (dimensionless).
• v is the fluid velocity (m/s).
• g is the acceleration due to gravity

Where :
• v is the fluid velocity (m/s).
• g is the acceleration due to gravity

13



CHAPTER 3
Introduction of Fluida

Master Apps



FLUIDA MASTER



Introduction Fluida
Master

Fluida Master application is an application based
on Fluid Mechanics subjects registered under
DCC30122. The subject is offered in semester three
as a civil engineering major subjects.

This Fluida Master app is a device that helps
student perform the calculations found in the
subject. The calculation topics involved are topic 1
until topic 5.

The function of Fluida Master was created to help
student to do calculations more quickly and
accurate. Therefore, students can save time and
make easier for students to understand the sub-
topics taught in class.

In addition, this app also have formula and user
manual on the main display to help students
understand the calculations and figure out how to
use the app. Utilizing this apps, students can
opened the formula inside for quick and fast
references.

16



Introduction Fluida
Master

Title : Effective Learning Using Fluida Master Apps
(Fluida Master)
Aim : The goal of creating of Fluida Master
application is to help student learn more effectively

Objective of Fluida Master apps :
- To produce smart application Fluida Master for
   student effective learning.
- To evaluate student learning performance using
   smart application (Fluida Master)
- To determine the satisfaction among the students 
   using smart application (Fluida Master)

Advantages of Fluida Master :
- Help students to understand the basic of Fluid
   Mechanics and how the calculation are done
- Help students to speed up the calculations 
   process.
- The application is simple, easy to use and quick to
   load.

17



What is inside the Apps ?

Basic Content : Calculator for Topic 1 until Topic 5

Additional Content 1 : User Manual

Additional Content 2 : Formula

18



Method to Install
Software to Develop

Fluida Master

1. Open google and
search for Visual
Studio

2. Click download

3. After download,
click Visual Studio

19
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Method to Install
Software to Develop

Fluida Master

4. Create a new
project then clicked
Net MAUI option

5. Rename your
project

6. Start the the
coding

20



How to Use Fluida
Master Application

1. Firstly, insert all of
the details.

2. Click log in.

21



How to Use Fluida
Master Application

3. Choose and click
the topic you want
to calculate. 
Topic 1 - topic 5.

4. Insert all the data
that have been
given in the question
in the box.

22



How to Use Fluida
Master Application

5. Select the
calculation that you
want to calculate in
the option.

6. Click calculate.

23



How to Use Fluida
Master Application

7. The answer will
appear at the box
below as shown in
the figure.

8. Repeat step 3-4
for other calculation
at different topics.

24



Chapter 4
Question & Answer



Questions

1) Mass = 500 kg
   Volume = 2 m³
   Find the Density

Topic 1

2) Density = 1000 kg/m³
   Gravity = 9.81
    Find the Specific Weight

3) Density = 800 kg/m³
    Density of water = 1000kg/m³
    Gravity = 9.81
    Find the Specific Gravity

4) Density = 1.2 kg/m³
     Find the Specific Volume

26



Questions

Topic 2

1) Force = 200N
   Area = 4 m²
   Find the Pressure

2)Height = 10m
   Density of Water = 1000 kg/m³
   Gravity = 9.81
   Find the Pressure Head

3) Force = 150N
   Area = 3 m²
   Find the Pressure

4) Gauge Pressure = 200 000 Pa
   Atmospheric Pressure = 101 325 Pa
   Find the Absolute Pressure

27



Questions

Topic 2

5)

TIPS  : Change specific gravity to density
         : Change cm to m. 
         : Insert the data according to the
           box in the application.
         : Check the unit. 

28
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Questions

Topic 3

1)  Density = 1000 kg/m³
    Velocity = 3 m/s
    Diameter = 0.5m
    Dynamic Viscosity = 0.001 Pa
    Find the Reynolds Number

2)  Density = 850 kg/m³
    Velocity = 1.5 m/s
    Diameter = 0.1 m
    Dynamic Viscosity = 0.002 Pa
    Find the Reynolds Number

3)  Density = 950 kg/m³
    Dynamic Viscosity = 0.002 Pa
    Find the Kinematic Viscosity

4)  Density = 1200 kg/m³
    Dynamic Viscosity = 0.0015 Pa
    Find the Kinematic Viscosity

29



Questions

Topic 4

1) Velocity = 3 m/s
   Area = 0.02 m²
   Find the Discharge

2) Pressure = 200 000 Pa
   Density = 1000 kg/m³
   Elevation = 5 m
   Gravity = 9.81
   Velocity = 4 m/s
   Find the Height

3) Velocity = 5 m/s
   Area = 0.04 m²
   Find the Discharge

4) Pressure = 150 000 Pa
   Density = 1000 kg/m³
   Elevation = 3 m
   Gravity = 9.81
   Velocity = 6 m/s
   Find the Height
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Questions

Topic 5

1) Velocity at Section 1 = 4 m/s
    Velocity at Section 2 = 2 m/s 
    Elevation = 3 m
    Find the Sudden Enlargement

2) Coefficient Contraction = 0.62
    Velocity at Section 2 = 3 m/s 
    Gravity = 9.81
    Find the Sudden Contraction

3) Entrance Head  = 3 m/s 
    Gravity = 9.81
    Find the Exit Loss

4) Velocity at Pipe = 5 m/s 
    Gravity = 9.81
    Find the Entrance Loss

5) Loss Coefficient = 0.4 
    Velocity = 2.5 m/s
    Gravity = 9.81
    Find the Pipe Bends
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Answers

Topic 1
1)    ρ = m/v
          = 500/2
          = 250 kg/m³

2)  Ws = ρ x g
           = 1000 x 9.81
           = 9810

3)   0.8
4)   0.83 m³

Topic 2

3)   50 Nm³
4)   301325 N
5)   78544 N/m² 

1) P = 200/4
      = 50 Pa
2) Pressure head = 1000 x 9.81 x 10
                            = 98100
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Answers

Topic 4

2)   26.203 m
3)   0.2 m³/s
4)   20.125 m

Topic 5

2)   0.172 m
3)   0.458 m
4)   0.64 m
5)   0.13 m

3)   0.000002105
4)   0.00000125

Topic 3
1) Re  = 1000 x 3 x 0.5 /0.001
         = 1500000 Pa
2) Re = 850 x 1.5 x 0.1 / 0.002
         = 63750

1) Q = 3 x 0.02
         = 0.06 m³/s

1) Sudden Enlargement = (4-2)² / 2 x 9.81
                                      = 0.204 m
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