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MECHANI CS CF FLU DS MCH 203
Cour se Nane Cour se Nunber

PH LOSCPHY/ GOALS:

This is the basic course in fluid statics and dynamcs. |t gives the
student the tools necessary for the understandi ng and design of fluid
fl ow syst ens.

METHCD OF ASSESSMENT ((GRADI NG METHOD) :
SEE ATTACHED SHEET

TEXTBOOK( S) :

Fl uid Mechani cs - Daugherty and Franzini
Flow of Fluids - Grane - Tech Paper #410-C

REFERENCES:
Fl uid Mechanics - Binder - (Prentice-Hall)

Fl uid Mechanics - Streeter



MY 4 MCH 203

The course will cover chapters 1, 2, 3, 4, 6, 8, 11, 12 in Fluid Mechanics
by Daugherty and Franzini.

You will be tested on chapters 1, 2, 3, two weeks after conpletion of these
chapters.
You will be tested on chapters 4, 6, 12, two weeks after conpletion of

t hese chapters.
You will be tested on chapters 8, 11 at the end of the course.

The marking systemw Il be A, B Caid |l and test will be graded on | ogi cal
sol utions, |ayout, sketches and tidi: ess.

It is expected that the student will be a regular, diligent, and punctual
attender in class.
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MCH 203-5
TOPI C NUMBER TOPI C | NFORVATI ON
1 I ntroduction - Static Mechani cal

Pressure - guage and absol ute specific weight, vol une,
density. Surface tension, capilliarity
Equation of state for grass.

2 Fluid Statics
- pressure
- Hydrostatic equation for inconpressible fluids
dp = -dz

- Pressure vs depth (inconpressible)

- Maonentry pressure gaugi ng

- Location and nmagni tude of pressure forces on
subnerged bodi es, plane and curved surfaces

- Buoyant forces and static stability of submerged
bodi es

- Static stability of floating bodies nmetacentric
hei ght, restoring couples

- Pressure vs height for conpressible fluids
- isothermnal
- adi abatic
- pol ytropic

- The atnosphere - topo, strato, ionosphere
convective stability, |apse rates, weather

3 Fl ui ds Kinematics

- Pathlines and streaniines
One, two, three dinmensional flow
Vel ocity fields - steady and uniform fl ow
General Equation of Continuity

- steady flow

- inconpressible flow

- two dinensional velocity profiles

- lamnar flow

- turbulent flow

4 Fl uid Dynam cs

- The energy equation

- Bernoulli's Equation for inconpressible flow
G ade lines

- Dalenbert's Principle

- Normal Acceleration



St eady Fl ow

continuity equation
wor k energy and power
Adi abati c process

ent hal py

FI ow Measur enent

Pi tot tubes
CGifice neters
Venturi neters
Fl ow nozzl es

Steady Fl ow Friction

[amnar vs turbulent flow

hydraul i ¢ radui s

friction-losses - pipe
friction-losses - fittings

series, branding and parall el pipes
maxi mum power transm ssion
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Cour se Text book: - FLU D MECHANI CS - Bi nder

UNIT #1 - FLU D PROPERTI ES

General bjectives: - The student will be able to solve varied probl ens
dealing with Fluid Properties.

Specific Objectives:

1. To be able to define the termfluid.

2. To be able to define the termpressure.

3. To be able to define the termabsolute pressure.

4. To be able to define the termgauge pressure.

5. To be able to recall the termforce.

6. To be able to recall the termvector.

7. To be able to recall the term speed.

8. To be able to recall the termvelocity.

9. To be able to recall the term accel eration

10. To be able to recall the termequation force = mass X accel erati on.
11. To be able to define the termdensity.

12. To be able to define the termspecific weight.

13. To be able to define the termspecific vol une.

14. To be able to state the characteristic gas equation
15. To be able to define the termviscosity,

16. To be able to define the termdynam c viscosity.

17. To be able to define the termKkinematic viscosity.

18. Using the above specific objectives the student will solve correctly
the follow ng problens fromthe textbook:

11 to 1-21 inclusive. g1 42 - FLUD STATICS

General Objectives: The student will be able to solve a nunber of varied
problens dealing with fluid statics.

Specific Objectives:

To be able to recall the termpressure.

To be able to explain an equation

To be able to gefjne the termmanoneter.

To be able to recall the termspecific gravity.

To be able to deri ! ¢ oh h b
any rmanonet er erive an expression for e pressure change neasure by

To be able to define the termbaroneter,

To be able to read a baroneter

To be able to explain the operation of a Bourdon Tube.

To be able to obtain the force on a plane subrerged surface.

CONG UIhNE



10.

11.
12.

13.
14.
15.
16.
17.
18.

19.
20.
21.
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To be able to obtain the location of the force on plane submerged
surface.

To be able to recall the termresultant.

To be able to obtain the location of the force on a subnerged irregul ar
surface.

To be able to obtain the location on a subnerged irregular surface.

To be able to define the termbuoyancy.

To be able to define the termstable equilibrum

To be able to define the termneutral equilibrum

To be able to define the termmetacentre.

To be able to obtain the expression for the isothermal pressure-height
rel ationship for conpressible fluids.

To be able to obtain the expression for th adiabatic pressure-height
rel ationship for conpressible fluids.

To be able to obtain the expression for the polytropic pressure-height
rel ationship for conpressible fluids.

Wth the aid of the above specific objectives, the student will be able
to solve correctly the following problens fromthe
t ext book:

2-1, 3, 4, 5, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 21, 23,
24, 26, 28, 32, 42, 44, 46, 48, 49, 60, 62, 69

UNIT #3 - KINETICS OF FLU D FLOW

General Objectives: The student will be able to solve varied probl ens

dealing with the Kinematics of Fluid Fl ow.

Speci fic Objectives:

1. To be able to describe the Langrangi an Method of Fluid Mtion.

2. To be able to describe the Euler nethod of Fluid Mtion.

3. To be able to define the term pathline.

4. To be able to define the term streanine.

5. To be ale to recall the termnornmal accel eration.

6. To be able to state the equation of continuity of steady flow

7. To be able to state the equation of continuity for unsteady flow

8. Wth the aid of the above specific objectives, the student will be able
to solve correctly the follow ng problens fromthe textbook: 3-1 to
3-9 inclusive.

UNI T #4 - MOVENTUM EQUATI ON
General (Objectives: The student will be able to solve varied probl ens

dealing with the Dynam c or Monmentum Equati on

Specific Obej ectives:

1
2.
3.

To be able to recall the Newton' three equations of notion.
To be able to state the Monentum Equati on
To be able to state the Euler's Equation of Mdtion.



To be able to state the Bernouli's Equation of Flow.

To be able to state the D Alenbert's Principle.

To be able to recall the equation for normal accel eration.

To be able to derive the equation for a free vortex.

To be able to derive the equation for a forced vort ex.

Wth the aid of the slide rule and the above specific objectives, the
student will be able to solve correctly the follow ng problens from

t he textbook: 6-4 to 17 and 23-33 inclusive.

©COoONo O A

UNIT #5 - ENERGY EQUATI ON FOR STEADY FLOW

General Objectives - The student will be able to solve varied probl ens
dealing wth the Energy Equation for steady flow.

Speci fic Objectives:

To be able to recall the termWrk.

To be able to recall the term Energy.

To be able to recall the term Internal Energy.

To be able to define the term heat.

To be able to state the Energy Equation for steady flow

To be able to recall the term Horse power.

To be able to recall the term Adi abatic Process.

To be able to recall the term enthal py.

Wth the aid of the above specific objectives, the student will be able
togsolve correctly the follow ng problens fromthe textbook: 4-1 to
4-9.

CONoGOA~WNE

UNIT #6 ~ FLOW MEASUREMENT

General Objectives: The student will be able to solve varied problens
dealing wth Fl ow Measurenent.

Specific Objectives:

To be able to recall the Bernoulli's equation.

To be able to describe a Pitot tube.

To be able to convert velocity head to pressure head.

To be able to describe a Venturi neter.

To be able to obtain the fornmula for flow through a Venturi neter.
To be able to describe the flow nozzle.

To be able to obtain the formula for flow through a flow nozzle.

NogohkobE
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To be able to obtain the forrmula for flow through a flow orifice under
a constant head.

To be able to obtain the fornmula for flow through a flow orifice under
a varying head.

Wth the above specific objectives, the student will be able to solve
correctly the follow ng problens fromthe textbook: 12-39 to 56

i ncl usi ve.

Unit #7 - STEADY FLOWIN PRESSURE PI PES - FRICTION

GENERAL OBJECTI VES

The student be able to solve problens dealing with pipe friction and | osses
in fluid handling systens.

SPECI FI C OBJECTI VES

e
N = O

©C®N © U prwNE

To be able to recall the fornula for Reynol d' s Nunber.
To be able to distinguish between |lamnar and turbul ent flow.

To be able to state the fornmula for hydraulic radius.

To be able to state the fornula for the DARSY-WEl SBACH equation for

pi pe friction | oss.

To be able to interpret the friction factor charts for flow involving
relati ve roughness.

To be able to state the forrmulae for |oss of head at entrance to

pi pes.

To be able to state the formula for loss of heat at exit from pipes.
To be able to interpret the head loss at a sudden contraction.

To be able to interpret the head loss for pipe fittings from

i ndustrial charts.

To be able to derive the forrmulae for flow in branching pi pes, series
pi pes and parallel pipes.

To be able to state the condition required for maxi num power to be
devel oped in a hydraulic installation

Usi ng the above specific objectives will correctly solve the follow ng
problenms: 8-73 to 8-87 and 8-107 to 8-117.



