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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 (GRAD NG METHQOD) :
SEE ATTACHED SHEET

TEXTBOK( S) :
Fl uid Mechani cs - Daugherty and Franzini
Flow of Fluids - Orane - Tech Paper #410-C

REFERENCES;
Fluid Mechanics - Binder - (Prentice-Hall)

Fluid Mechanics - Streeter
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MY 4 - MCH 203

The course will cover chapters 1, 2, 3, 4, 6, 8 11, 12 in Fuid 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 conpl etion of
t hese chapt ers.

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

The marking systemw |l be A B, Cand | and test will be graded on | ogi cal
sol utions, |ayout, sketches and tidiness.

It is expected that the student will be a regular, diligent, and punctual
attender in cl ass.
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TCPI C NUMBER TCPI C | NFCRVATI ON
Introduction - Static Mechani cal
Pressure - guage and absol ute specific wei ght, vol une,

density. Surface tension, capilliarity
Equation of state for grass.

Fluid Statics

- pressure

- Eydrosgatic equation for inconpressible fluids
p=-dz

- Pressure vs depth (inconpressible)

- Maonentry pressure gaugi ng

- Location and magni 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 netacentric
hei ght, restoring coupl es

- Pressure vs height for conpressible fluids
- i sothernal
- adiabatic
- polytropic

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

Fl uids Kinematics

- Pathlines and streamnines
One, two, three dinensional flow
Velocity fields - steady and uniform flow
Ceneral Equation of Continuity

- steady flow

- inconpressible flow

- two dinensional velocity profiles

- lamnar flow

- turbulent flow

Fluid Dynam cs

- The energy equation

- Bernoulli's Equation for inconpressible flow
G ade lines
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Cour se Text book: ~- FLU D MECHAN CS - Bi nder

UNT #1 - FLU D PRCPERTI ES

Ceneral (bjectives: - The student will be able to solve varied probl ens
dealing with Fuid Properties.

Speci fic (bjectives:

To be able to define the termfl uid.

To be able to define the termpressure.

To be able to define the term absol ute pressure,

To be able to define the termgauge pressure.

To be able to recall the termforce.

To be able to recall the termvector.

To be able to recall the term speed.

To be able to recall the termvelocity.

To be able to recall the termaccel eration.

10. To be able to recall the termequation force = nmass 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 equati on.
15. To be able to define the termviscosity.

16. To be able to define the termdynamc viscosity.

17. To be able to define the termkinenatic viscosity.
18. Lsin? t he above specific objectives the student will solve correctly
the follow ng problens fromthe textbook:
1-1 to 1-21 inclusive.
UNT #2 - FLU D STATI CS
Ceneral (bjectives: The student will be able to solve a nunber of varied
probl ens dealing with fluid statics.
Speci fic (bjectives:
To be able to recall the termpressure.
To be able to explain an equati on.
To be able to define the termnanoneter.

To be able to recall the termspecific gravity.

To be able to derive an expression for the pressure change neasure by
any nmanoret er .
To be able to define the term baroneter.

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 subnerged surface.

©CoNourwNE

©XNOO gkrwbhE



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 subnerged
surface.
To be able to recall the termresultant.

To Pe able to obtain the |ocation of the force on a subnerged irregul ar
sur f ace.

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

To be able to define the termstable equilibrum

To be able to define the termneutral equilibrum

To be able to define the termnetacentre.

To be able to obtain the expression for the isothermal pressure-height
relationship for conpressible fluids. _ . _

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

To be able to obtain the expression for the pol ytropic pressure-height
relationship for conpressible fluids. _ _

Wth the aid of the above specific objectives, the student will be able
to solve correctly the follow ng 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
UINT #3 - KKNETIGCS G- FLU D FLON

CGeneral (pjectives; The student will be able to solve varied probl ens

dealing wth the Kinematics of Fluid Fl ow

Specific (bj ecti ves:

ONo G~ wNE

To be able to describe the Langrangi an Method of Fl uid Moti on.

To be able to describe the Euler nmethod of Huid Mtion.

To be able to define the termpathline.

To be able to define the termstreaniine.

To be ale to recall the termnornal accel eration.

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

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

Wth the aid of the above specific ob%ectives, the student will be able
EfngIv? correctly the follow ng problens fromthe textbook: 31 to
I ncl usi ve.

UNT #4 - MOMENTUM EQUATI ON

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

dealing with the Dynam c or Mbrentum Equati on.

Specific (ohej ecti ves:

1.
2.
3.

To be able to recall the Newon' three equations of notion.
To be able to state the Mmentum Equati on
To be able to state the Euler's Equation of Mtion.
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To be able to state the Bernouli's Equation of Fl ow

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

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

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

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

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
the textbook: 6-4 to 17 and 23-33 incl usive.

UN T #5 - ENERGY EQUATI ON FCR STEADY FLOWNV

©CoNo O~

CGCeneral (bjectives - The student will be able to solve varied probl ens
dealing wth the Energy Equation for steady flow

Specific hj ecti ves:

To be able to recall the termWrk,

To be able to recall the term Energy.

To be able to recall the termInternal 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 termAdi abatic Process.

To be able to recall the termenthal py.

Wth the aid of the above specific objectives, the student will be able
20980|Ve correctly the follow ng problens fromthe textbook: 41 to

CoNoOT~wWNE

UNT #6 - FLONMEASUREMENT

CGeneral (pjectives: The student will be able to solve varied probl ens
dealing with Fl ow Measurenent.

Specific (hj ectives:

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 formula 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 nozzl e.

NookwNE



8.
9.
10.

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

To be able to obtain the formula for flow through a flow orifice under
a varyi ng head.

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

i ncl usi ve.

Unit #7 - STEADY FLONIN PRESSURE PI PES - FR CTI ON

CGENERAL  GBJECTI VES

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

SPEQ FI C GBIECTI VES

e =
NP O

©Wo~N o O bwNE

To be able to recall the formula for Reynol d' s Nunber.

To be able to distinguish between |lamnar and turbul ent flow

To be able to state the formula for hydraulic radius.

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

pi pe friction | oss.

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

To be able to state the formulae for loss of head at entrance to

pi pes.

To be able to state the formula for |oss of heat at exit frompipes.
To be able to interpret the head | oss at a sudden contraction.

To be able to interpret the head |oss for pipe fittings from

I ndustrial charts.

To be able to derive the formulae for flow in branching pi pes, series
pi pes and paral |l el pipes.

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

Usi ng the above specific objectives will correctly solve the foll ow ng
problens: 873 to 8-87 and 8-107 to 8-117.



