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MECHANI CS OF FLU DS MCH 225
Cour se Nane Cour se Number

PH LOSOPHY/ GOALS:

To have the student able to recognize and solve problens in various areas of
Fl uids and associ ated basic Thernmodynam cs.

METHOD OF ASSESSMENT ( GRADI NG METHOD) :

n AII

n BII

n CI

n Xll
Gading will be on logical solutions, |ayout, sketches or diagrams, and
general tidiness of presentation.

TEXTBOOK( S) :

REFERENCE TEXTS:

Fluid Mechanics - Binder

Fluid Mechanics - Streeter

Fluid Mechanics - Daugherty & Franzini
Hydraulics - King, Wsler, Wodboon
Basi ¢ Engi neering Thermodynam cs - Joel

Ther modynani ¢ Tabl es - Haywood
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TCPI C | NFCRVATI ON

2
3

10

[ntroduction: Static Mechanical

Pressure: (Gauge and absol ute,
specific wei ght, volume and density
Equation of state for gases

Fluid Statics:

Pressure
Hydrostatic equation for inconpressible
fluids dp = dz

Pressure vs depth (inconpressible)
Manonetry, pressure gauging

Fl uid Ki nematics:

Pathlines and stream ines

Velocity fields - steady and uniform flow
General equation of continuity

Steady flow

| nconpressible flow

Two dinensional velocity profiles

Lam nar

Tur bul ent

Fl uid Dynami cs:

The energy equation
Bernouliis equation for inconpressible flow
G ade Iines

Flow measurement
Venturi meter

Thermodynamics:

Introductory concepts
Work, heat, energy, temperature, pressure,
Joules equipment

Essentials of heat engines, cycle, efficiency
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8
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10
11

PERI OD TOPI C | NFCRVATI ON
6
6 Ther nodynam ¢ Rel ati onshi ps
10 Generation and properties of
steam use of steamtabl es
10 Gs Laws
10 Gonoust i on



UNT #1 -

Fl uid Properties

GENERAL OBJECTI VE:

The student will be able to solve varied problens
dealing with Fluid Properties.

SPECI FI C OBJECTI VES:
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termfluid.

term pressure.

term absol ute pressure.
t erm gauge pressure.
term force.

term mass.

term vector.

term speed.
termvelocity.
termaccel eration.
termequation force = mass and accel eration,
term density.

term specific weight.

term specific vol une.

state the characteristic gas equation.

Fluid Statics

OBJECTI VE:

The student will be able to solve a nunber of varied
problems dealing with fluid statics.

SPEC FI C OBJECTI VES:

1.
2.

To be able to recall

t he

term pressure,

To be able to explain in equation.



3. To be able to define the term manoneter.
4. To be able to recall the termspecific gravity,

5. To be able to derive an expression for the pressure change neasure
by any manomneter.

6. To be able to define the term baroneter.

7. To be able to read a baroneter.

UNT #3 - Kinematics of Fluid Fl ow

GENERAL OBJECTI VE:  The student will be able to solve varied problens
dealing with the Kinematics of Fluid Flow

SPEQ FI C OBJECTI VES:

1. To be able to define the term pathline.

To be able to define the termstreanine.

N

3. To be able to recall normal accel eration.

>

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

UN'T #4 - Energy Equation for Steady Flow

(GENERAL OBJECTIVE:  The student will be able to solve varied problens

dealing with the Energy Equation for steady flow.

SPECI FI C GBJECTI VES:

1. To be able to recall the termWrk.
2. To be able to recall the term Energy.
To be able to recall the termInternal Energy.

To be able to define the termHeat.

o & »w

To be able to state the Energy Equation for Steady Flow.

6. To be able to recall the termHorse Power.



7. To be able to recall the Adiabatic Process.

8. To be able to recall Bernoulli's equation.

9. To be able to convert velocity head to pressure head.

10. To be able to describe the Venturi meter.

11. To be able to obtain the fornula for flow through a Venturi neter.
12. To be able to describe a flow nozzle.

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

14, To be able to obtain the formula for flow through an orifice under a
constant head.

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

UNNT #5 - Introductory Concepts

(GENERAL OBJECTIVE:  The student will acquire a sound fundamental know edge
of Work, Heat, Energy, Tenperature, Pressure and the
Ther modynam ¢ Laws.

SPEC FI C OBJECTI VES:

1. To be able to define the term closed system.

To be able to define the term open system.

To be able to define the term boundary.

To be able to differentiate between positive and negative work.
To be able to define the term internal energy,

To be able to state the Zero'th Law of Thermodynamics.

To be able to convert from degrees Centigrade to degrees Kelvin.

To be able to convert from degree Farenheit to degrees Rankine.

© ©o N o 00 & W D

To be able to define the term conduction.

To be able to define the term convection.

[
— O

To be able to define the term radiation.



12. To be able to state Joule's Equivalent.

13. To be able to define the term British Thermal Unit.

14. To be able to define the term Centigrade Heat Unit.

15. To be able to define the principle of Conservation of Energy.
16. To be able to state the First Law of Thermodynamics.

17. To be able to define Calorific Value.

18. To be able to define Power.

19. To be able to define Horsepower.

20. To be able to define Horsepower hour.

UNIT #6 - Heat Engine, Cycles and Efficiency

GENERAL OBJECTIVE: The student will have a fundamental knowledge of
Heat engines, engine cycles and efficiencies.

SPECIFIC OBJECTIVES:

1. To be able to define the termHeat Engine.

2. To be able to define the term source.

3. To be able to define the term sink.

4, To be able to recall the first Law of Thernodynami cs.

5. To be able to recall the Law of Conservation of Energy.

6. To be able to explain the operation of a reciprocating steam engine
7. To be able to explain the operation of a team turbine.

To be able to explain the operation of a four stroke cycle.
9. To be able to explain the operation of a two stroke cycle.

10. To be able to explain the operation of a four stroke conpression
greater cycle.

11. To be able to explain the operation of a turbo jet engine.

12. To be able to explain the operation of a ramjet engine.



UNIT #7 - The Gas Laws

GENERAL OBJECTIVE: The student will be able to solve varied problens
dealing with the Laws of Conpressible Gases.

SPEC FI C OBJECTI VES:

1. To be able to state Boyle's Law.

2. To be able to state Charles' Law.

3. To be able to state the combined Boyle's.

4. To be able to state the characteristic Gas Equation.
5

To be able to state Avogadro's Law.

UNIT #8 - Thermodynamic Relationships

GENERAL OBJECTIVE: The student will be able to solve varied problems
dealing with thermodynamic relationships.

SPECIFIC OBJECTIVES:

1. To be able to recall the Gas Laws fromUnit #3.

2. To be able to derive the fornula for the work done during the expansion
of a gas according to the Law PV" = C

3. To be able to develop the relationship between pressures, tenperature
and volunes of a gas obeying the Law PV" = C

4. To be able to define the termreversible process.
5. To be able to define the termirreversible process.
6. To be able to define the termIsothermal Expansion.

7. To be able to derive an expression for the work donw during an
| sothermal Expansi on.

8. To be able to define the termAdiabatic Expansion.

9. To be able to derive an expression for the work done during an
adi abati c expansi on.

10. To be able to define the termInternal Energy.



11. To be able to state Joule's Law. - J.

12. To be able to define the Specific Heat (C,) of a gas at constant
pressure.

13. To be able to define the Specific Heat (C,) of a gas at a constant
vol une.

14. To be able to develop the relationship C,- C,= R, where R
Is the gas constant.

UNNT #9 - Measurenent of Work, Power, Consunption and Efficiency

GENERAL OBJECTIVE:  The student will be able to solve problens dealing
with work, power, consunption and efficiency.

SPECI FI C OBJECTI VES:
1. To be able to recall SO #4, Unit #1.

2. To be able to define mechanical work done by a fluid expanding in
a cylinder.

To be able to define swept vol une.
To be able to define clearance vol ume*
To be able to define indicated horsepower

To be able to define brake horsepower.

N o &~ W

To be able to calculate brake horsepower.

To be able to calculate friction horsepower.

© o

To be able to define thermal efficiency.

10. To be able to define nmechanical efficiency.

UNIT #10 - Properties of Steam

(GENERAL OBJECTIVE: The student will be able to deal correctly with

various problenms dealing with the properties and
generation of steam

SPECI FI C OBJECTI VES



1. To be able to define the term vapour.

2. To be able to define the term saturation tenperature.

To be able to define the term absolute pressure.

To be able to construct the pressure - tenperature curve for steam

To be able to define the termsensible heat.

o o &~ »w

To be able to define the termlatent heat.
7. To be able to define the termevaporation.
To be able to define the termwet steam
9. To be able to define the termdry steam
10. To be able to define the term super heated steam
11. To be able to define the term enthal py.
12. To be able to define the term flow work.
13. To be able to recall the terminternal energy.
14. To be able to define the term dryness fraction.
15. To be able to recall the termspecific heat.
16. To be able to obtain the dryness factor fromthe steamtables.

17. To be able to explain the operation of a conbined separating and
throttling cal orneter.

18. To be able to obtain the dryness fraction using the conbined separating
and throttling cal orneter.

UNIT #11 - Conbustion

(GENERAL OBJECTIVE:  The student will be able to solve a variety of problens
dealing with the conbustion of fuels.

SPECI FI C OBJECTI VES:

1. To be able to recall from PHY 109-3 what is meant by elements,
compounds, molecules and atoms.

2. To be able to recall from PHY 109-3 the atomic and molecular weight



10.

11.

of elenents commonly found in fuels

To be able to deternmine the nolecular weights of conpounds commonly
found in fuels and the products of conbustion.

To be able to state the chemcal synbols for various fuels and
their products of combustion.

To be able to state the chemcal conposition of air by mass and
by vol une.

To be able to devel op basic conbustion equations and bal ance such.

To be able to develop and bal ance conbustion equations by use of
Avagadros' Law.

To be able to recall Avagadros' Law.

To be able to solve conbustion equations for conplete conbustion
of various fuels.

To be able to solve conbustion equations for inconplete conbustion
of various fuels.

To be able to determne the amount of air required for conplete
conbustion of certain fuels and also determne the amounts of the
various products of conbustion by weight and percentage.



MECHANI CAL DRAFTI NG TECHNI Cl AN
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FIl uid Mechani cs:

The course will cover -

- Principles of Hydrostatic pressure

- Fundanentals of Fluid Fl ow

- Continuity Equation

- Bernoul I'i

- Fl ow Measurenent (venturi and onifice)
- Pipe Friction

- Gas Laws

- Steam

- Conbusti on

Test s:

WIl be given at a maxi numof two weeks after the com
pletion of the necessary work on the relevant topics.

Test Topics -

- Principles of Hydrostatic Flow

- Fluid Flow and Continuity Equation conbined
- Bernoulli and Fl ow Measurenent conbi ned

- Pipe Friction

- Gas Laws and Steam conbi ned

- Conbustion

Mar ki ng System

A
B
C
I

Grading will be on logical solutions, |ayout, sketches or
di agrans and general tidiness of presentation.

H'ttb
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C/* «'DAR DESCRIPTION

MECHANICS OF FLUIDS MCH 225
Course Name Course Number
PHILOSOPHY/GOALS:

To have the student able to recognize and solve problems

in

various areas of fluids and associated basic

Thermodynamics.

METHOD OF ASSESSMENT (rMNinTMr, r?'i'nn):

G adi ng Wi - logi. o1 ', "'er<'e'-- R T |
sketches [-
presoni 11:
TESTS:
a) There will be a :i:;,i.liin of one '"ek's notice for tests.
b) Tests will be held at intervals throughout the senester.
c) In the event of a student being absent for a test, he/
she will be given an opportunity to wite a test of
simlar content at a time suitable to the teacher.
d) If a student fails a test, an opportunity wll be

e)

f)

given to that student to wite a make-up test at a
time designated by the teacher.

An 80% attendance record is required in order for a
student to be eligible to wite a make-up test.

The maxi mum grade that a student wll be given for a
make-up test will be a "C".



ASSI| GNVENTS:

A) Al assignnments nmust be handed in for marking on the
specified date and | ino.

b) Grades for assignnon’' “rld in late will be reduced
according to tho -: ' SS.

c) Late assignmenlL> uii not » icroptr' r t.hoy <ir&
submtted af lor Mn - ~ore bu; , - Mi don tine
have been marked.

d) The marking of asY]nn”nl3 nay be on a random basis.

DI STRI BUTI ON OF MARKS:

Tests 70%
Assi gnment s 20%
Attitude 10%

REFERENCE TEXTS:

Fl uid Mechanics - Binder

Fluid Mechanics - Streeter

Fluid Mechanics - Daugherty & Franzini
[lydraul ics - King Wlier

Basi ¢ Engi neering ...ernmodynamcs - Joel
t her nrodynam ¢ Tabl es - Haywood

TOPI CS:

Principles of Ilydrostji ic Pressure
Fundanentals of Fluid F ow
Continuity Equation

Ber r oul 1i

Fl ow Measurenment (Venturi & orifice)
Pipe Friction

Gas Laws

St eam

Conbust i on



