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Course Specification of: Fluid Mechanics

General information about the course Jall ¢e dalall Cila glaal)
] AL Fluid Mechanics
: Course Title &) sal) LSuilsia
2 g s Al Jay PNGE 224
Course Code and Number
Credit Hours daaizall &ilslud) Saay)
3 s Badiaall cleludl < palaa L;-‘A; e/l G Al -Tot;i[
’ Credit Hours Lecture | Practical | Seminar/Tutorial Training
2 1 - - 3
4 (il Al Juaadll g (5 giaal) 2" level, 1 semester
Study Level and Semester
5 (S35 ) Lhal) ALl cilllatiall PNR113, PNR 114
’ Pre-requisites (if any)
P (a9 &) 4.\;1.@4\ cilatlatal) -
Co-requisites (if any)
P oAl AL Gy ) all ) BSC Petroleum & Natural Gas Engineering
Program (s) in which the course is offered
8 SRl (g5 43 English/Arabic
Language of teaching the course
9 A ) alkai Semesters
: Study System
14 _Jju“ uuzu_ﬁ Olsa Faculty Buildings
Location of teaching the course
1l 2l cliial ga (g)ra anid Dr. Sami Al- Hadad
Prepared by
T daalall Gulsa dlic Zb 2020
’ Date of Approval
Course Description il ciay
oYL ) el s Al ) el Chas
Fluid Mechanics is a course concerned with studying
the different types of fluids and their properties. Also
it is concerned with studying fluids at rest (statics)
and in  motion (dynamics). Learning and
understanding the principles of this course for oil &
gas engineering students is essential in analysis and
design of fluid systems. This course aims to
introduce the fundamentals of fluid mechanics and
its applications. The main objectives of this course
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are students to learn:
e Fluid properties
o Types of flow
o  Fluid pressure measurement
e Energy heads in fluids
o Forces affecting on submerged surfaces
e Bernoulli’s theorem
e Bouncy and floatation
e  Momentum principle in moving fluids

Course Intended Learning Outcomes (CILOS) Jdall alad &ils A

After completing the course, the student will be able to: 10 o 1)a8 Ul () S5 g ) jRall A 3 (e £ L) Say
al. | Know the fundamentals of mathematics for -al
modeling and analysis of fluid mechanic
problems related to oil & gas engineering.

a2. | Understand the derivation of fluid mechanic —a2
concepts and theories by relating them to the
real life engineering cases within oil & gas

engineering
a3. | Demonstrate understanding of fluid physical
properties.
bl. | Apply the various fluid mechanics theories and -bl

demonstrate creative abilities in calculating the
hydrostatic forces on submerged surfaces, study
bouncy and floatation, and calculate the
kinematic energy of fluids.

cl. | Ability to write technical reports/researches in -cl
relevance to fluid mechanics.
c2. |carry out presentations on the studied -c2

engineering  projects using the modern
techniques and facilities.

d1. | Participate in team-works in a harmonized -dl
manner for the solution of the targeted
problems in fluid mechanic applications.

d2. | Communicate effectively with his fellow -d2
engineers, and to improve continuously his
scientific and practical level in fluid mechanic
field.

el ! alail] il e aa Rl alad il jiie dag) ga

Alignment of CILOs (Course Intended Learning Outcomes) to PILOs (Program Intended Learning Outcomes)

oAl (e B3 gualial) alail) cila i i) (a5 gaclial) alail) il jia
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(Course Intended Learning Outcomes) (Program Intended Learning Outcomes)
(‘_Asj\y)@usz_,qu)g\dgp@&;gsﬁ)

al | Know the fundamentals of mathematics for modeling || Al
and analysis of fluid mechanic problems related to
oil & gas engineering.

a2 | Understand the derivation of fluid mechanic concepts|| A2
and theories by relating them to the real life
engineering cases within oil & gas engineering

a3 | Demonstrate understanding of fluid physical || A2
properties.
bl | Apply the various fluid mechanics theories and|| Bl
demonstrate creative abilities in calculating the
hydrostatic forces on submerged surfaces, study
bouncy and floatation, and calculate the kinematic
energy of fluids.

cl | Ability to write technical reports/researches in|| D3
relevance to fluid mechanics.
c2 | carry out presentations on the studied engineering]|] C1
projects using the modern techniques and facilities.
dl | Participate in team-works in a harmonized manner for|| D1
the solution of the targeted problems in fluid mechanic
applications.

d2 | Communicate effectively with his fellow engineers,|| D2
and to improve continuously his scientific and
practical level in fluid mechanic field.

A 981 g alail] g aadail) il iy alail) cla i dag ga

Alignment of CILOs to Teaching and Assessment Strategies

2 9811 g alal) g asteil) dpa) iy (agdl) s i jlaall) el alad s i dag) ga 1Y gl
First: Alignment of Knowledge and Understanding CILOs

gl g 48 aall /) jiall cila A plil) 9 aatath) Ao il o $851) A i)
Knowledge and Understanding CILOs Teaching Strategies Assessment Strategies
al - | Know the fundamentals of mathematics for || Lectures Written Assignment
modeling and analysis of fluid mechanic || Discussion Written Exam
problems related to oil & gas engineering. || Tutorial — problem Quizzes
a2 - | Understand the derivation of fluid mechanic || solving Participation

concepts and theories by relating them to
the real life engineering cases within oil &
gas engineering

a3 - | Demonstrate understanding of fluid physical

properties.
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Second: Alignment of Intellectual Skills CILOs

ALia Al < jlgal) /) Ral) cila A adail) g axdail) da) i) A 5800 L) i)
Intellectual Skills CILOs Teaching Strategies Assessment Strategies

b1 - | Apply the various fluid mechanics theories | Lectures Written Assignment

and demonstrate creative abilities in | Discussion Written Exam

calculating the hydrostatic forces on | Problem solving Quizzes

submerged surfaces, study bouncy and Participation

floatation, and calculate the kinematic

energy of fluids.

2 S8 9 () Al aly (Aaland] g Apigeall il jlgeall) ) jial) alad cila ia dag ga s LG
Third: Alignment of Professional and Practical Skills CILOs

Ayl g Agiguall ) gal) /el il e alal g auatl) Lot i) s ad) i)
Professional and Practical Skills CILOs Teaching Strategies Assessment Strategies
c1- | Ability to write technical || Lectures Written Exam
reports/researches in relevance to fluid || Discussion Participation
mechanics. Project Project evaluation

c2- | carry out presentations on the studied
engineering projects using the modern
techniques and facilities.

2 98 9 Qi) Aans) iy (Aalad) il jlgeall) ) jal) ala il e dagf ga slal
Fourth: Alignment of Transferable (General) Skills CILOs

Sl s A alail) g asta L) i) o8 Ll
Transferable (General) Skills CILOs Teaching Strategies Assessment Strategies
d1- | Participate in team-works in al| Lectures Participation
harmonized manner for the solution of || Discussion Project evaluation

the targeted problems in fluid || Project
mechanic applications.

d2- | Communicate effectively with his
fellow engineers, and to improve
continuously  his  scientific  and
practical level in fluid mechanic field.

Course Content:
A — Theoretical Aspect:

. L Learnin A Number | contact
Order | Units/Topics List & Sub Topics List
Outcomes of hours
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Weeks
- Mass density
1 - Welght density 1 2
- Specific volume
. - Specific gravit
Unit 1: al, a2, a3, ) stcosityg Y
Fluid Properties cl
P - Surface tension 2
- Capillary
2 - Bulk modulus 1
- Vapor pressure
- Hydrostatic law 2
3 . - Absolute pressure 1
Unit 2: )
al a2. a3 Vacuum pressure
Pressure e -
N cl - Manometers: 2
4 measurements Piezometer 1
U-shaped manometer
- Hydrostatic forces on 2
horizontal plane
5 . . 1
Unit 3 - Hydrostatic forces on vertical
nit o:
Hvdrost tt ¢ al, a2, a3, plane
6 yarostatic forces cl - Hydrostatic forces on inclined 1 2
on planes plane
- Lock gates
7 g 1 2
- Center of Bouncy
8 Bouncy_ and al, az, a3, - States of bouncy bodies 1 2
Flotation cl equilibrium
9 - Classification of fluids flow 1 2
- Fluids flow-line classification
. - F loci I i
10 Unit 4- al, a2, a3, Qw velocity and acceleration 2
. . - Discharge 1
Fluid Kinematics cl L .
- Continuity equation
11 - Potential velocity 2
. 1
- Flow function
12 - Types of heads and energy of 1 2
. fluids in flow
Unit 5: al, a2, a3, ~ -
13 . . - Bernoulli’s equation 1 2
Fluid dynamics cl — -
14 - Flow in pipes connected into 1 2
pumps.
Total 14 28
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Practical Aspect (if any) (S22 Of) dpleal) e g gal)
A | S/ ) fAglead) ol | SREINE ] iy et | i i e
Order | Practical / Exercises/ Tutorials topics |  \yeeks Contact Hours Course 1LOs
1 Density Experiment 2 4 al, a2, a3, cl,dl
2 | Viscosity Experiment 2 4 al, a2, a3, cl,dl
3 Hydrostatic Pressure Experiment 2 4 al, a2, a3, cl,dl
4 Bernoulli Equation Experiment 2 4 al, a2, a3, c1, d1
Ahadl) cleluad) g auldl) Alaa 3 16
Number of Weeks /and Contact Hours Per Semester
Teaching Strategies alaill 5 axdaill i) s
. Lectures
= Discussion
=  Problems Solving
*  Project
Tasks and Assignments <kilsal) g Ahiiy)
| ]
a gl /eaudat) il p g | sl dasy | 343 g o alail) cila A
No Assignments/ Tasks (A3 /is28) Mark Week Due CILOs (symbols)
1 [ Assignment 1 — Unit 1 2 w3 al, a2, a3, cl
2 | Assignment 2 — Unit 2 2 W5 al, a2, a3, cl
3 | Assignment 3 — Unit 3 2 W9 al, a2, a3, cl
4 | Assignment 4 — Unit 4 2 W 13 al, a2, a3, cl
5 | Assignment 5 — Unit 5 2 W 15 al, a2, a3, cl
[ | Total Score 42l ) 10 | | |
Learning Assessment alsil) auds
i oy i ) . M A L Al el i
2 prpfl) dbal) il g oul | A0 ] Gt A0 c?ﬁ:doS i)
No. Assessment Tasks Week due Mark | Proportion of
Final Assessment
1| Assignment Quarter 10 6.6% al, a2, a3, cl
2 | Participation Weekly 5 3.4% al, a2, a3,
3 | Quizzes End of a topic 10 6.6% al, a2, a3, cldl
4 | Mid-Term (theoretical) Week 8 15 10% al, aZL a3, cl,
5 | Mid-Term (practical) Week 6 15 10% al, a2, a3, cldl
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6 | Final Exam (practical) Week 12 25 16.7% all
7 | Final Exam (theoretical) Week 16 70 46.7% all
Total Ayl 150 100%

Learning Resources alill jiuas
(AT L il i S and il L el pal al) APA ala e gl a)l B
Required Textbook(s) (Cseas & 235 ¥) A ) aal jall
dall dalal) Gl lo — a8l A gyl 5all 2010 (Y e ) il sall SiilSha 8 JalSH aa sl
e - 5 Ll — a5l
2-—Buddhi N. Hewakandamby (2012) — “A First Course in Fluid Mechanics for Engineers”
bookboon.com
Essential References sibuall aal jall

Handouts

Electronic Materials and Web Sites etc. < i) adl ga g 4xig S jilaall
none

Course Policies:

1 | Class Attendance:

- Students are expected to attend classes regularly and promptly.

- The attendance should not be less than 80%.

- If the student has been absent, he is responsible for finding out any missed material
by consulting other students or going to the professor’s office hours.

2 | Tardy:

- Attendance and arriving on time for the class are necessary. If the student is late, he
will be prevented from class.

3 | Exam Attendance/Punctuality:

- According to the rules the student gets absent in the exam of the course.

4 | Assignments & Projects:

- Papers survey or projects should be submitted by the time detriment by the professor.

5 | Cheating:

- According to the rules, cheating is a serious offense and will always result in an
imposition of a penalty. The penalties that can be started from the range of canceling
the result of the course to canceling the student’s admission.

6 | Plagiarism:

- Plagiarism is a serious offense and will always result in an imposition of a penalty.
The penalties that can be started by making a zero mark for the work.

7 | Other policies:

- The student should by a commitment by the rules inside class and university.
Therefore, he is expected to show respect for his classmate, instructors &others.
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Course Plan (Syllabus): Fluid Mechanics

Information about Faculty Member Responsible for the Course _tall 3tu ¢e cilaghra

ad) (L saual) AiSal) cile L)
Name Office Hours
ilgl) 8B g ¢ylSall Gandl | oaa¥ | oY | eUSEN | slaa ) | umdd)
Location &Telephone No. SAT | SUN | MON | TUE | WED THU
9 A 3
" E-malil

General information about the course _kall ¢ dals ila slza

1 AL Fluid Mechanics
’ Course Title ) gal) LSilSa

48 il ey
2 )3 )

Course Code and Number PNGE 224
Credit Hours 3aairal) clelud) syl
3 o8l Badizall cleludl <) _palaa ‘“’-‘AF b/l G Al “TOt:?l[
Credit Hours Lecture | Practical | Seminar/Tutorial | Training
2 1 - - 3
4 ) Gl g (5 giaal) 2"% level, 1°' semester
’ Study Level and Semester
S Pre-requisites J_dall A8l clllatalf PNR113, PNR 114
6| co-requisite(@ia g 0f) dsabuaal) cipthial) | -
7 B WA PEPRXTRPRIY P g BSC Petroleum & Natural Gas Engineering
Program (s) in which the course is offered

8 oAl G i 43l English / Arabic
: Language of teaching the course

A G 8 (Yl
9 Location of teaching the course Campus

Lot DA riated il (g glud (o ladll Baatinall delud) ddaadla
Course Description il ciuaj
Fluid Mechanics is a course concerned with studying the different types of fluids and their
properties. Also it is concerned with studying fluids at rest (statics) and in motion (dynamics).
Learning and understanding the principles of this course for oil & gas engineering students is
essential in analysis and design of fluid systems. This course aims to introduce the fundamentals of
fluid mechanics and its applications. The main objectives of this course are students to learn:
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- Fluid properties - Types of flow

- Fluid pressure measurement - Energy heads in fluids

- Forces affecting on submerged surfaces - Bernoulli’s theorem

- Bouncy and floatation - Momentum principle in moving fluids

Course Intended Learning Outcomes (CILOS) Jiall alad cila A
After completing the course, the student will be able to: 1) o 1038 Ul (39S g ) al) Al 33 (14 #LgENY) 21y
al Know the fundamentals of mathematics for modeling -al
and analysis of fluid mechanic problems related to oil &
gas engineering.
a2 Understand the derivation of fluid mechanic concepts -a2
and theories by relating them to the real life engineering
cases within oil & gas engineering
a3 Demonstrate understanding of fluid physical properties. -a3

bl Apply the various fluid mechanics theories and -bl
demonstrate creative abilities in calculating the hydrostatic
forces on submerged surfaces, study bouncy and floatation,
and calculate the kinematic energy of fluids.

cl Ability to write technical reports/researches in relevance -cl
to fluid mechanics.

c2 carry out presentations on the studied engineering -C2
projects using the modern techniques and facilities.

d1 Participate in team-works in a harmonized manner for -dl
the solution of the targeted problems in fluid mechanic

applications.

d2 Communicate effectively with his fellow engineers, and -d2

to improve continuously his scientific and practical level in
fluid mechanic field.

Course Content:

A — Theoretical Aspect:

Order | Units/Topics List Sub Topics List Week due E‘;:t:a
- Mass density
- Weight densit
1 &1 Y Week 1 2
Unit 1: - Specific volume
lui nit 1. . - Specific gravity
Fluid Properties - Viscosity
2 - Surface tension Week 2 3
- Capillary ee
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- Bulk modulus
- Vapor pressure

- Hydrostatic law

3 - Absolute pressure Week 3 3
Unit 2: - Vacuum pressure
Pressure measurements - Manometers:
4 Piezometer Week 4 3

U-shaped manometer

- Hydrostatic forces on horizontal

5 ) plane Week 5 3
Umt_3: - Hydrostatic forces on vertical plane
Hydrostatic forces on - Hydrostatic forces on inclined
6 planes plane Week 6 3
7 - Lock gates Week 7 3
8 Mid-term Exam Week 8 2
- Center of Bouncy
9 Bouncy and Flotation - States of bouncy bodies Week 9 3
equilibrium
10 - CIa.SS|f|cat|or.1 of fIU|d.s.fI0\{v Week 10 3
- Fluids flow-line classification
11 Unit 4: FDlizvh\;t:IZC|ty and acceleration ook 11 ;
Fluid Kinematics 1arg . ee
- Continuity equation
12 - Potential v.elouty Week 12 3
- Flow function
13 - Types of heads and energy of fluids Week 13 3
Unit 5- in flow
14 oo - Bernoulli’s equation Week 14 3
G Fluid dynamics T r—
ow in pipes connected into Week 15 3
pumps.
16 Final Exam Week 16 2
Total 16 46

Practical / Training/ Tutorials/ Exercises Aspects (lan) quilal) cile gua ga Ldi5 Aad

A Ol / algall [ Aand) Cile gida ga £ sea) il e L)
Order Practical/ Tutorials/ Exercises Aspects Week Due R L
1 | Density Experiment Week 1-2 4
2 | Viscosity Experiment Week 3-4 4
3 | Mid term exam Week 6 2
4 | Hydrostatic Pressure Experiment Week 7-8 4
5 | Bernoulli Equation Experiment week 9-10 4
Prepared by Quality Assurance Unit Dean of the Faculty Dean of the Development
Assoc.Prof. Adel Al- Assoc.Prof. Adel Al-Matary Assoc.Prof. Bassim & Quality Assurance Center
Matary AlKhirbash Assoc.Prof. Huda Al-Emad

Rector of Sana’a University
Prof. Dr. Al Qaseem Mohammed Abas
11



A tal) Ay ggaal)
sl Eaglly (el aslaill 55159

Republic of Yemen
Ministry of Higher Education & Scientific
Research olad ol .
Ll ) gall g J g duls

Sana‘a University
Faculty of Petroleum & Natural Resources

6 | Lab. Final Exam Week 12 2
hadl) cleliad) g aulad) Alaa 10 20
Number of Weeks /and Contact Hours Per Semester
Teaching Strategies alaill g aulail) ) il
- Lectures
- Discussion
- Problems Solving
- Project
Tasks and Assignments sl g sy
l |
e %L’S‘ /m‘ "Jls’m &J:' A8aticall Ay Al m‘ &wi
No Assignments (35 /g2 ) Mark | Week Due
I | Assignment 1 — Unit 1 2 W 3
2 | Assignment 2 — Unit 2 2 W5
3 | Assignment 3 — Unit 3 2 W9
4 | Assignment 4 — Unit 4 2 W 13
5 | Assignment 5 — Unit 5 2 W 15
Total Score 42,2 Atea) 10/150
Learning Assessment alsil) a i
| |
p a8 sl (8 saul)is ga regti| P%‘*"“'.“ﬂ : ‘f“FJS : |
No Assessment Method Week Due Mark Fo o o
1 | Assignment Quarter 10 6.6%
2 | Participation Weekly 5 3.4%
3 | Quizzes End of a topic 10 6.6%
4 | Mid-Term (theoretical) Week 8 15 10%
5 | Mid-Term (practical) Week 6 15 10%
| 6 | Final Exam (practical) Week 12 25 16.7%
| 7 | Final Exam (theoretical) Week 16 70 46.7%
Total & sl 150 100 %

Learning Resources aiill jiuaa
(o2l Ay Q) 1y (U anl ¢l A ol all al) APA pUai o el all (353
Required Textbook(s) (s & 255 Y) Al aal all
ol dpalall I s — il i Cay yd 1 al5all 2010 (Y 6 ) @l sall 1800 (8 JalSU an all-
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2-—Buddhi N. Hewakandamby (2012) — “A First Course in Fluid Mechanics for Engineers”
bookboon.com

Essential References ibuall ga) all

Handouts

Electronic Materials and Web Sites etc. < siiy) adl ga g 4xig 5y jilaall

none

Course Policies:

1 | Class Attendance:

- Students are expected to attend classes regularly and promptly.

- The attendance should not be less than 80%.

- If the student has been absent, he is responsible for finding out any missed material
by consulting other students or going to the professor’s office hours.

2 | Tardy:
- Attendance and arriving on time for the class are necessary. If the student is late, he
will be prevented from class.

3 | Exam Attendance/Punctuality:
- According to the rules the student gets absent in the exam of the course.

4 | Assignments & Projects:
- Papers survey or projects should be submitted by the time detriment by the professor.

5 | Cheating:

- According to the rules, cheating is a serious offense and will always result in an
imposition of a penalty. The penalties that can be started from the range of canceling
the result of the course to canceling the student’s admission.

6 | Plagiarism:
- Plagiarism is a serious offense and will always result in an imposition of a penalty.
The penalties that can be started by making a zero mark for the work.

7 | Other policies:
- The student should by a commitment by the rules inside class and university.
Therefore, he is expected to show respect for his classmate, instructors &others.
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