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BASIC COURSE 

INFORMATION

Course Title Fluid Mechanics II

Course Code ME-323

Credits 03

CIE Marks 90

SEE Marks 60

Exam Hours 
2 hours (Mid Exam)

3 hours (Semester Final Exam)

Level 6th Semester



Analyze Complex 

problems on Fluid 

flow, Pressure, Line 

of Action

Calculate and 

Evaluate losses on 

pipes, Pipe design, 

Nose Pressure, 

Pressure on Merged 

and Submerged 

Condition

Course Learning Outcomes (CLOs):

CLO 1

CLO 2

CLO 3

CLO 4

Explain Fluid 
Properties, 
Velocity and Head 
loss, Pipe friction, 
Drag & Lift force, 
Open Channel 
flow

Apply the 

concepts of  

Bernoulli 

equation, Mach 

Number and 

Reynolds 

Number





Serial No Course Content Hours CLOs

01.
Fluid Properties, Bernoulli Equation, Boundary Layer 
Development 10 

CLO 1, CLO 2

02.
Mach Number, Drag and Lift Force (Problem Solving), Reynolds
Number (Problem Solving) 10

CLO 2, CLO 3

03.
Hydrostatic Pressure , Problem Solving on Hydrostatic Pressure 04 CLO 3

04.
Open Channel Flow, Buoyancy & Stability of Submerged Bodies 

(Problem Solving) 08
CLO 3, CLO 4



Bloom's

CategoryMarks

(out of 90)

Tests (45) Assignments

(10)

Class

Test (20)

Quiz(5) External Participation in

Curricular/Co-

CurricularActivities

(10)

Remember 5 10 05

Understand 5 05 10

Apply 10 10

Analyze 15

Evaluate 10

Create 05

ASSESSMENT PATTERN
CIE- Continuous Internal Evaluation (90 Marks)



Bloom's Category Test

Remember 10

Understand 10

Apply 10

Analyze 10

Evaluate 10

Create 10

SEE- Semester End Examination (60 Marks)



Week
No. Topics

Teaching
Learning 
Strategy

Assessment 
strategy

Alignment 
To CLO

1. Fluid Properties
Lecture, PPT Quiz, Written exam, 

CT

CLO 1

2. Fluid Properties (Problem Solving)
Lecture, Video 

Presentation, PPT, 

Problem Practice

Quiz, Written exam, 

CT

CLO 1

3. Bernoulli Equation Lecture, PPT Assignment, Quiz, 

Written exam, CT

CLO 2

4. Bernoulli Equation (Problem Solving)
Lecture, Problem 

Practice, Video 

Presentation, PPT

Assignment, Quiz, 

Written exam, CT

CLO 2, CLO 3



Week
No. Topics

Teaching
Learning 
Strategy

Assessment 
strategy

Alignment 
To CLO

5. Boundary Layer Development
Lecture, Video 

Presentation, PPT

Quiz, Written exam, 

CT

CLO 2

6. Mach Number
Lecture, Video 

Presentation, PPT

Quiz, Written exam, 

CT

CLO 1, CLO 2

7. Drag and Lift Force
Lecture, Oral 

Presentation, Video 

Presentation, PPT

Assignment, Quiz, 

Written exam, CT

CLO 1, CLO 2

8. Drag and Lift Force (Problem Solving)
Lecture, Oral 

Presentation, Video 

Presentation, PPT, 

Problem Practice

Assignment, Quiz, 

Written exam, CT

CLO 1, CLO 2



Week
No. Topics

Teaching
Learning 
Strategy

Assessment 
strategy

Alignment 
To CLO

9. Reynolds Number
Lecture, Oral 

Presentation, Video 

Presentation, PPT

Quiz, Written exam, 

CT

CLO 2

10. Reynolds Number (Problem Solving)
Lecture, PPT, 

Problem Solving

Assignment, Quiz, 

Written exam, CT

CLO 2

11. Hydrostatic Pressure
Lecture, Oral 

Presentation, Video 

Presentation, PPT

Assignment, Quiz, 

Written exam, CT

CLO 3 

12. Hydrostatic Pressure (Problem Solving)
Lecture, PPT, 

Problem Solving

Assignment, Quiz, 

Written exam, CT

CLO 3



Week
No. Topics

Teaching
Learning 
Strategy

Assessment 
strategy

Alignment 
To CLO

13. Open Channel Flow

Lecture, Oral 

Presentation, Video 

Presentation, PPT

Assignment, Quiz, 

Written exam, CT

CLO 3, CLO 4

14. Open Channel Flow       

(Most Economical Sections)

Lecture, PPT, 

Problem Solving

Assignment, Quiz, 

Written exam, CT

CLO 3, CLO 4

15. Buoyancy & Stability of Submerged Bodies

Lecture, Oral 

Presentation, Video 

Presentation, PPT

Assignment, Quiz, 

Written exam, CT

CLO 3, CLO 4

16. Buoyancy & Stability of Submerged Bodies (Problem

Solving)

Lecture, PPT, 

Problem Solving

Assignment, Quiz, 

Written exam, CT

CLO 3, CLO 4

17. Review Class on Problem solving Group discussion



Week Topic Page No.

1 Fluid Properties 13-20

2 Fluid Properties (Problem Solving) 21-35

3 Bernoulli Equation 36-42

4 Bernoulli Equation (Problem Solving) 43-49

5 Boundary Layer Development 50-59

6 Mach Number 60-67

7 Drag and Lift Force 68-72

8 Drag and Lift Force (Problem Solving) 73-78

9 Reynolds Number 79-85

10 Reynolds Number (Problem Solving) 86-91

11 Hydrostatic Pressure 92-97

12 Hydrostatic Pressure (Problem Solving) 98-108

13 Open Channel Flow       109-124

14 Open Channel Flow       125-134



Week -1
Lecture

on

Fluid Properties 



Fluid Properties: Density, Viscosity, and Surface Tension

Density

Density measures the mass of a fluid 
per unit volume. It plays a crucial role in 
buoyancy and determining how a fluid 
responds to external forces.

Viscosity

Viscosity represents a fluid's resistance 
to flow. It impacts the speed of flow, 
energy losses, and the formation of 
boundary layers.

Surface Tension

Surface tension arises from cohesive 
forces within a liquid, creating a thin 
film at its surface. It influences droplet 
formation, capillary action, and the 
behavior of bubbles.















Week -2
Lecture

on

Fluid Properties

Problem Solving 































Week -3

Lecture

on

Bernoulli Equation















Week -4

Lecture

on

Bernoulli Equation

Problem Solving













Mathematical Problems on Bernoulli Equation

Mathematical problems related to Bernoulli Equation will be practiced and solved during classroom

sessions. Problems from the prescribed reference book will be addressed, and additional practice

materials will be provided to enhance understanding and proficiency.



Week -5

Lecture

on

Boundary Layer Development





















Week -6

Lecture

on

Mach Number















Mathematical Problems on Mach Number

Mathematical problems related to Mach Number will be practiced and solved during classroom sessions. 

Problems from the prescribed reference book will be addressed, and additional practice materials will be 

provided to enhance understanding and proficiency.



Week -7

Lecture

on

Drag and Lift Force



Drag and Lift Force :

Fluid dynamic forces are due to pressure (normal) and viscous (shear) 
forces acting on the body surface.

Drag: Force component parallel to flow direction.

Lift: Force component normal to flow direction.



Lift Coefficient, CL

𝐶𝐿 =

𝐹𝐿

½ 𝜌𝑈2𝐴

In addition to geometry, Lift force FL is a function of

density r and velocity U.

Drag coefficient, CL

Area A is a reference area: can be frontal area (the are 

projected on a plane normal to the direction of flow) (drag 

applications), plan-form area (wing aerodynamics), or 

wetted-surface area (ship hydrodynamics).



Drag Coefficient, CD.

• In addition to geometry, drag force FD is a function of density r and
velocity V.

• drag coefficient, CD:

• Area A is a reference area: can be frontal area (the area projected on a
plane normal to the direction of flow) (drag applications), plan-form 
area (wing aerodynamics), or wetted-surface area (ship 
hydrodynamics).

• For applications such as tapered wings, CD may be a function of span 
location. For these applications, a local CD,x is introduced and the 
total drag is determined by integration over the span L



Pressure Coefficient, Cp

𝑝 − 𝑝0
𝐶𝑝 = 1

2𝜌𝑈
2

• Wherer density,𝑝0 reference pressure and U velocity.



Week -8

Lecture

on

Drag and Lift Force

Problem Solving













Week -9

Lecture

on

Reynolds Number















Week -10

Lecture

on

Reynolds Number 

(Problem Solving)













Week -11

Lecture

on

Hydrostatic Pressure













Week -12

Lecture

on

Hydrostatic Pressure

Problem Solving























Week -13

Lecture

on

Open Channel Flow

































Week -14

Lecture

on

Open Channel Flow       

(Most Economical Sections)





















Week -15

Lecture

On

Buoyancy & Stability of 

Submerged Bodies























Week -16

Lecture

On

Buoyancy & Stability of 

Submerged Bodies

Problem Solving











Thank You

For

YourAttention


