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COURSE NAME: MECHANI CS OF FLU DS CODE NO. MCH 219-4

TOTAL CREDI T HOURS

PREREQUI SI TE(S) :

PHI LOSOPHY/ GOALS:

The course is designed to place enphasis on basic Pr|n0|ples and
their a pllcatlon in a practical way, as op ose 0 a theoretica
aﬁ proac Pr obl ens a53|8ned at the end of eac new concept . assi st

e student in understanding the sub{ect matter. Transferrln?
the acquired knowl edge on t0 the next concept is a very inportant
step in the |earning process.

STUDENT PERFORVMANCE OBJECTI VES:

Upon successful conpletion of this course the student will:

1)

2)
3)
4)

" SEE ATTACHED"

TOPI CS TO BE COVERED:
" SEE ATTACHED"



TOPI C NO SUGGESTED  TOPI C DESCRI PTI ON
PERI GDS

Fundanmental Concepts

- tenperature

- absolute tenperature
- pressure

- definition of terns
- viscosity

- surface tension
Fluid Statics

- pressure relationships

- pressure neasurenent

- manoneters

- forces oh a plane

- forces on a subnerged surface

- location of centre of pressure
buoyancy of subnerged bodies

Enér%@terscsonoTC USVEddy? UES dwes

conservation of mass

- force, mass and accel eration
energy and work

Bernoul i equation

Fluid Dynam c Applications

general considerations

application of Bernoulli
Torricelli's theorem

si phons

pressure and vel ocity measurenents
- piezoneter, Pitot tube

éte§8§uﬁlom1- ® hconpressible Fluids in Pipes

- lamnar & turbulent flow

- lamnar flow in tubes

- stoke's law OPTI ONAL
boundary | ayer

pressure losses in pipe flow




UNIT #1 - Fundanental Concepts

CENERAL BJECTI VE
The student will be able to solve a nunber of different problens

dealing with tenperature,

pressure, Viscoslty and surface tension.

SPEQG FI C GBJECTI VES:

1)
2)

3)
4)

5)

6)

7)
8)

9)

10)

The student will be able to define the term "Fl uid".
TGQe"student will be able to define "A Fluid as a Liquid or a
s".

The student will be able to define the term "Tenperature".

The student will be able to, "Ave exanpl es of Physical
I ndi cators of Tenperature”.

The student will be able to "Indicate the difference between
the Fahrenheit scale and the Cel sius scal e".

(a) The student will be able to cal culate the equival ent

tenperature in Celsius when given the reading in
Fahrenheit using the formul a:

C =5 (F- 32
y

(b) The student will be able to cal culate the equival ent

tenperature.in Fahrenheit when given the tenperature in
Oel"é' us, using the orrru}a g P

Fo - (90 + 32
-5 —
The student will be able to define the term "Absol ute
Tenper at ure".

The student will be able to "indicate the difference
between the Kel vin and Rankin scal es"”.
(a) The student will be able to "cal culate the equival ent
Ranki n tenperature when given the reading in Fahrenheit"”.
(b) qu student will be able to "cal culate the equival ent
Kel vin degrees when given the Cel sius tenperature”.

The student will be able to define the term"Uhit Pressure".



11)
12)
13)

14)
15)
16)
17)
18)
19)

20)
21)

22)
23)

24)
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term "Total Pressure
term "Guge Pressure”
term " Absol ut e

term "Density".

term "Specific Wi ght"
term " Specific Vol une".
term"Specific Gavity"
term "Viscosity".

show mat hematical ly, a proof of

define the term "Surface Tension".

o calculate the value of surface

abl e
for dlfferent flul ds.

be able to define the terns wetting and non-

be able to calculate the rise of a columm of
fluid in a tube or between two pl at es.

be able to calculate a
unber of assigned problens pertaining to the forgoing specifi
object|ves

a calculator the student Wi ||



UNIT # 2 - FLU D STATICS
GENERAL OBJECTI VE:
The student will be able to solve a variety of problens dealing,

W t

a

f? paessure nmeasur enent and forces acting on bodies imersed in
ui d.

SPECI FI C OBJECTI VES:

1)
2)
3)

4)
5)
6)

7)
8)
9)

10)

11)

12)

13)

14)

The student will be able to define the term "Fluid States".

The student will be able to show graphically and
??thgnatlcally, the relationship of pressure and depth of a
ui d.

The student will be able to calculate the pressure exerted by
a fluid on an object at a given depth.

The student will be able to state Pascal's Law.

The student will recall the definition of Unit Pressure.

The student will recall the definition of Gauge and Absol ute
Pressure.

The student will be able to define the term "nononeter".

The student wll be able to define the term "Bourdon Gauge".
The student will be able to define the difference between a
manonet er and a Bourdon Gauge.

The student will be able to explain the difference between the

"open type and differential type of manoneters”.

The student will be able to draw a "U' tube tyPe of nmanonet er
and derive_ an equation to show how it is able to neasure
pressure difference.

The student will be able to cal culate a nunber of assigned
probl ens dealing with pressure neasurenent using a nanoneter,

The student will be able to calculate the total force acting
on a vertical plate when the top of the plate is level wth
the surface of the fluid.

The student will be able to calculate the total force acting
actln%_on a vertical | ate when the top of the plate is
sone di stance below the surface of the fl uid.



15)

16)
17)

18)

19)

20)

21)

22)

23)
24)

25)

26)

27)

The sthent e able %o cal cuI ate the total force acting
fa atemﬁ‘ e top o ateh evel with the free
sur flurd on one si de and bel ow the free surface

on t er side.

The student will be able to calculate the total force acting
on an inclined plate below the free surface of the fluid.

The student will be able to define the term "Centre of
Pressure".

The student will be able to cal Ia te the location of the
centre of pressure using the formula

h, - | +
8P hs - h-
The student will observe

f
pressure that 1t always fa
a plane area.

The. st udent ¥\1II be able to calculate the resultan force

acting on a aterna osition, ;and also t
0 %ssure for that plate V\%eﬁ assi gned a nunber ? pro ‘errs

The student will ?e able 0 recogni ze the difference bet
gar ggegctl ng on at sur aces and forces acting on curve

The student will be able to calculate the total force acting
on a curved surface when assigned a nunber of problens.

The student will be able to define the term"Stress".

The student will be able to define the term"Thin Wl ed
Cylinder™.

The student wll be able to wite fromnenory, the fornula
for Tongitudinal stress in a thin walled cylinder:

romthe calculation of centre of
Il's beIo the Centre of Gavity of

R

TE
The student will be able to wite fromnenory, the formula
for circunierential stress in a thin walled cylinder:

R

The student will be able to wite frommenory, the formula
for the stress induced in a sphere:

Pd



) Ij_at‘v(\?' student will be able to wite fromnenory "Archinede's

) The student will recall the definition for Specific Gavity.

The student will be able to define the term "Force of
Buoyancy" .

The student will be able tg solve a nunber of assigned probl ens
dealing with d| splacenent of a flui d and buoyant force.



UNIT #3 - ENERGETI CS OF STEADY FLOW

GENERAL OBJECTI VE:

The student will be able to solve a variety of assigned problens

dealing with force, nmass and accel eration, “al so probl ens
concerned with work and energy.

SPECI FI C OBJECTI VES:

1)

2)
3)
4)

5)
6)
7)
8)
9)
10)

11)
12)
13)

14)

15)

The student will recall a fluid at rest deals with the problem
of Statics and equilibrium

The student will be able to define the term "Lam nar Fl ow'.
The student will be able to define the term "Turbul ent Flow'.

The student will be able to define the term "Conservation
of Mass".

The student will be able to wite fromnenory, the fornula:
Q- AilV: - AV
The student will be able to define the term "nmass".

The student will be able to define the term "force".

The student will be able to define the term "accel eration”.
The student will be able to wite fromnmenory, the formnul a:
F- m

The student will be able to calculate a nunber of assigned
probl ens dealing with F = ma.
The student will be able to define the term "work".
The student will be able to define the term "energy".
The student will be able to explain the difference between
Kinetic and Potential Energy,
The student will be able to define the term "Conservation
of Energy".
The student will be able to wite fromnenory, the formula
for Kinetic Energy:

sz

79



16)

17)
18)

19)
20)

21)

The student will be able to wite fromnenory the formul a
for Wrk:

Wrk - FXx S

The student will be able to show the relationship that
exi sts between Kinetic Energy, Potential Energy and \WWrk.

The student will b? able to calculate a nunber of assigned
probl ens nade up of work and energy.

The student will be introduced to the Bernoul i equati on.
The student will recall the Work and Energy formul as and
identify these in the Bernoulli equation.

The student will be able to wite fromnenory, the Bernoulli
equati on.



UNIT #4 - FLU D DYNAM CS - APPLI CATI ONS

GENERAL OBJECTI VE:

The student will be able to solve a nunber of assigned problens
dealing with such itens as application of Bernoulli's equation,
Torricelli's Theorem siphons, pressure and velocity neasurenents.

SPECI FI C OBJECTI VES:

1)
2)
3)
4)

5)

6)

7)

8)

9)
10)
11)

12)

13)

The student will recall the forrmula for Potential Energy and

Ki netic Energy.

The student will recall the formula for pressure at a depth.
The student will recall the formula for the Bernoulli equation.
Using the Bernoulli equation the student will be able to solve

for any of the terns that are unknown when solving a
particul ar problem

The student will be able to solve siphon problens using the
Bernoul Ii equati on.
The student will be able to use the Bernoulli equation to

fslol ve for pressure and velocity at any point in a fluid
OW.

The student will be able to rearrange the Bernoulli equation
to show that _an increase in Kinetic Energy is equal to a
decrease in Potential Energy.

The student will be able to define this change of energy as the
Venturi Principle.

The student will be able to sketch a Venturi neter.

The student will recall the "U' tube type nononeter.

The student will be able to define the term "Differenti al
Mononet er .

The student wll be able to sketch a Venturi neter with a

differential nononeter connected to it.

The student will be able to solve problens dealing with the
flow of fluids through pipes using the Venturi nmefer and an
application of the Bernoulli equation.



12

14) The student will be able to define the term"Pitot tube".
15) The student will be able to define the term "Pi ezoneter".

16) ;J'I'le student will be able to calcul ate grobl ens of fluid
ow using Pitot tubes and Piezoneter as neasuring devices



- 13 -

COURSE NAME: MECHANI CS OF FLU DS CCDE NO. MCH 219
V. EVALUATI ON METHODS: | NCLUDES ASSI GNVENTS,
ATTENDANCE REQUI REMENTS, ETC.)

The course outline and objectives are available for
student perusal .

Classes will be conducted conbining |lecture, denonstration
and | abs.
A final grade will be awarded based on the average of tests
given during the senester.
in the event a student has two or nore "1" grades and an
average nmark bel ow 60% he/sne="wll be required to wite a
final "examination. The results of this final wll result in
a "C'" grade or an "R'.
Grades: A+ - 90+ - Consistently outstanding
A - 80+ - Chtstandln? achi evenent _
B - 70+ - Consistentl'y above average achievenent
C - 60+ - Average or acceptabl e achi evenent

Tests will be announced one week in advance.

Al'l students are expected to conplete assignnents on tine,
5"~ punct ual , reguiar at tenders.

VI . REQUI RED STUDENT RESOURCES
TEXTBOOK
REFERENCE: Hydraulics - King, Wsler, Wodburn
Fl'uid Mecnanics for Eng. Technol ogy - G anet
Fruid i Ci - n

REFRENCES: Hydraulics - King, Wsler, Wodburn

worfted Exanples in Applied Mechanics - Jones, Day &
WIlians

Fluid Power for Technicians - Newt on

VIT. ADDI TI ONAL RESOURCE MATERI ALS AVAI LABLE I N THE
COLLEGE LI BRARY

VI11. SPECI AL NOTES

Students wth special needs (eg. physical limtations, visua

i mpai rments, hearing inpairnments, learning disabilities) are

enc?ura ed to discuSs required accommodations confidentially wth the
i nstructor.

Your instructor reserves the right to nodify the course as he/she
deens necessary to neet the needs of students.



