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COURSE NAME CODE NO

TOTAL CRED TS

PREREQU S THS): PHYSI CS PHY-125; APPLI ED MECHAN CS - STATICS MCH 110;
APPLI ED MECHANI CS - DYNAM CS MCH 111

I . PHI LOSOPHY/ GOALS: The course is designed to place enphasis on
basic principles and their applications, in a practical way, as

opposed to a theoretical approach- Probl ems assigned at the end

of each new concept assist the student in understanding the

subj ect matter.

[I. STUDENT PERFORMANCE OBJECTIVES (OUTCOMES):

Upon successful completion of this course the student will:

1) in his/her own words write definitions for the concepts introducec

2) answer questions requiring a know edge of the concepts presented;

3) respond to questions requiring extrapolation of the course conteni

4) solve problens requiring an understandi ng of the course theory.

IIl. TOPI CS TO BE COVERED: Appr oxi mat e Ti nme
Frames (Optional)
1} Fundanental Concepts and Fluid Properties

2) Huid Statics

3) Energetics of Steady Flow - Fluid Dynam cs

4) Huid Dynamc Applications

5 Steady Flow - Inconpressible Fluids in Pipes

Conti nued . ...



MECHAN CS CF FLU DS MoH 219-4
COURSE NAME CODE NO.
V. EVALUATION METHODS: (INCLUDES ASSIGNMENTS,

Vi.

VII.

VIII.

ATTENDANCE REQUIREMENTS, ETC.)
See attached sheet: GRADE REQUIREMENTS

PRIOR LEARNING ASSESSMENT:

Students who wish to apply for advanced credit in the course should
consult the instructor. Credit for prior learning will be given upon
successful completion of the following:

REQUIRED STUDENT RESOURCES

Granet, Irving; FLUID MECHANICS FOR ENGINEERING TECHNOLOGY,
Third edition. Prentice-Hall, Inc., Englewood Cliffs,
Newv Jersey. 1989.

ADDITIONAL RESOURCE MATERIALS AVAILABLE IN THE
COLLEGE LIBRARY:

Book Section You will find the college's collection of fluid
mechanics books on the second floor of the college
library. They are located on the shelves under
the Call Number TA 357.

Periodical Section

Audiovisual Section

SPEA AL NOTES

The course outline as |isted on ;;ages 4 and 5, and the |earning
activities as detailed on pages 7 through 24 describe the sub-
topics to be covered under each of the tive main topic headi ngs.
Sone subtopics nay be deleted fromthe outline at the discretior
of the instructor and/or others nay be introduced.

Portions of topic V are optional; however, tinme permtting,
they will be covered., This creates the BOSSI bility for sone
latitude in the grading schene as described on page 6.
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COURSE QUTLI NE

MECHAN CS G- FLU DS
MH 219 '

Avi ation Technol ogy - Flight
Ref erence Text: 'Huid Mechanics for Engineering Technol ogy!, 3rd editio

TCPIC NO  PER COS

TCPI C DESCR PTI ON REFERENCE

Fundanent al Concepts Chapters 1,2

a)
b)
c)

d)
e)
f)
9)

Tenperat ure

Absol ute Tenperature

Density, Specific Weight, Specific
Vol une and Specific Gavity
Pressure

Sur face Tensi on
Conpressibility
Vi scosity

Fluid Statics Chapter 3

Pressure Rel ationshi ps

Pressure Measur enent

Manonet er s

Buoyancy on subnerged bodi es
Forces on subnerged surfaces

| ocation of the Centre of Pressure
Stresses in cylinders and spheres

Fluid Dynam cs Chapter 4

a)

b)

c)
d)

Conservation of Mass -

the Continuity Principle
Force, Mass and Accel eration
Wr k and Energy

Conservation of Energy-
Bernoul Ii's equation

Fl uid Dynam c Applications Chapters 5,8

a)
b)
c)
d)
e)
f)
g)
h)

general considerations

applications of Bernoulli's equation
Torricelli's theorem

si phons

pressure and vel ocity neasurenents
Pi ezonet ers

Pitot Tubes

Venturi Meters

Continued ..-.



Seady Flow -

I nconpressible Fluids in Pipes

a)
b)
C)
d)
e)

f)
9)

Lam nar and Turbul ent FH ow
Reynol ds' nunbers
Lamnar Flow in tubes

Boundary Layer

pressure loses in pipe flow -

t he Hagen- Poi seui |l | e equation
Stoke's law and Stoke's equation
Poi seuille's law and Poiseuille's
equat i on

Chapter 6

CPTI ONAL
CPTI ONAL

CPTI ONAL
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GRADE REQU REMENTS
MOH219
MECHANI CS CF FLU DS
(Avi ation Technol ogy - Flight)

Your final grade in MCH 219 will be determned on the basis of four
tests to be admnistered during the semester. Each test will exam ne
your know edge of a nunber of topics and will be admnistered within
one week of conpleting those topics. The topics covered in each of
the four tests are as foll ows:

Test #1 Topi ¢ No. |

Test #2 Topic No. Il

Test #3 Topic No. Il

Test #4 Topics No. IV &V

The four tests are of equal weight (i.e. each of the four tests is
worth 25/0 of your final grade). As a result, provided you have
recei ved a passing grade in each of the four tests, your final grade
W T sSinply be an average of your four test results. |In order to
obtain your letter grade the follow ng percentage-letter grade

equi val ents wi |l be used:

A* Q7> - 10070 (Consistently outstandi ng achi everent)

A 8070 - 8970 (Qut st andi ng achi evenent)

B 7070 - 79% (CGonsi stently above average achi evenent)

C 570 - 697, (Satisfactory or acceptabl e achi evenent)
X or R 0o - 547, (I'nconpl ete or Repeat)

If your final average is bel ow 557, or if you have received a failing
rade in one or nore of the unit tests, whether you receive an 'X

z_l nconpl ete) or an *R (Repeat) grade is entirely at the instructor's
iscretion. The decision will be based upon your final average (e.g.
32%woul d result in an R grade while 5070 mght result in an X grade);
your —attendance during the senester; your atfitude while in the class-
room your perceived [evel of effort during the senester; etc..

In any case, should you find yourself with an X grade at the end of
the senester, in order to upgrade your mark to a passing grade you
wll berequired to wite a make-up exam nation covering the entire
course content. Should you receive a passi ncr:j grade on the make-up
exam nati on §5b70 or higher) your X grade wil e up?r aded. The best
you can do after receiving an X grade as a result of a failing average
Isad If youwere required to wite the nake-up examnation as a
result of having failed one test you nmay substitute the examresult
for this test result.

Prior to admnistering any test you will be notified a full week in
advance. Should you for any reason not be able to be in attendance
on a day for which a test has been scheduled it is your responsibility
to noti ?/ the instructor prior to the test! If your reasons are
acceptable a date will be set during which you may wite a substitute
test for the one you have m ssed.

G D sano, My 1995



MEGHAN CS OF FLU DS MH 219

LEARN NG ACTIM TI ES

I FUNDAMENTAL CONCEPTS

a) Tenperature and b) Absol ute Tenperature

1)
2)

3)

4)

5)

6)

7

8)

Wite 2 definitions for the concept of
t enper at ur e.

Li st and descri be several exanples of physical
I ndi cators of tenperature.

List the four nost commonly used tenperature
scales along with the proper abbreviations for
each of the 'units of tenperature! on each scal e.

O each of the tenperature scal es above, recall
the value of each of the follow ng tenperatures:
the *boiling point' of water, the 'freezing point'
of vat er and the tenperature known as 'absolute
zero--

State the mathenatical relationship that exists
between (i) the Celsius and the Fahrenheit
tenperature scalesj- (ii) the Celsius and the

Kel vin tenperature scales; and, (iii) the Fahrenhei
and the Ranki ne tenperature scal es.

Expl ain what is neant by the concept of 'absolute
zero' making reference to the terns 'tenperature'
and 'thernal energy' in your explanation.

Explain what is nmeant by an 'absolute tenperature
scale' in terns of the value of absolute zero and
theI al gebraic sign of tenperature readings on the
scal e.

G ven a tenperature on any one of the four
tenperature scales of learning activity |-a-3,
convert this tenperature to an equival ent tenper-
at ulre on each of the remaining three tenperature
scal es.

Density, Specific Weight, Specific Vol une and

Specific @avity

1)
2)

3)
4)
5)

Wite a definition for the term ' fluid".

List the 2 states of matter that together form
the classification known as 'fluids".

Wite a definition for the term ' mass density'.
Wite the equation for the term 'nass density'.

Li st the lor oper units for 'mass density' in each
of the S.I. netric, CGS. netric and I nperi al
systens of neasure.

Cont i nued



MECHAN CS CF FLU DS MH 219

V. LEARN NG ACTTM TI ES
6) Wite a definition for the term 'weight density',
"unit weight' or 'specific weight'.

7) Wite the equation for the term 'weight density'.
8) List the Froper units for 'weight density' in each
of the S.1. netric, CGS. netric and | nperi al

systens of neasure.
9) Wite the equation that relates mat hematically
‘mass density! and 'weight density?l.
10) Wite a definition for the term 'specific vol une'.
11) Wite the equation for the term 'specific vol ure.
12) List the proper units for 'specific volune' in each
of the S.I. netric, CGS. netric and | nperi al
systens of units.
13) Wite a definition for the term 'specific gravity*.
14) Wite 2 equations for the term 'specific gravity'.
15) List the values for the 'nass density', the 'weight

density" and the 'specific gravity' of pure water
at its tenperature of maxi numdensity in each of
the S.1. netric, CGS. netric and Inperial systens
of neasure.

d) Pressure

1)
2)

3)

4)

5)

Wite the general equation for the term ' pressure’.

List the units used to neasure pressure in the
S.1. netric, CGS. netric and Inperial systens of
measur e.

ldentify the relationships that exist anong the
various units of pressure nmeasurenent including:
| b/in?, kPa, N nf, at nosphere, nb, in. of Hy, cm
of Hy, mmof Hg, ft of water, mof water, etc..

Wite the 2 equations used to determne the
pressure exerted by a colum of |iquid.

List at |east 8 equival ent values for standard
at nospheric pressure.

6) Describe what is neant by the term 'vacuum

Bayi ng particular attention to the distinction
etween 'partial vacuumi and 'total vacuunt.

Cont i nued



MECHAN CS O FLU DS MCH 219

V. LEARNING ACTIVITIES

7) Wite a definition for the term 'gauge pressure’.
8) Wite a definition for the term 'absolute pressure'.

9) Wite the equation that relates 'absolute pressure',
'‘gauge pressure! and 'atnospheric pressure'.

Surface Tensi on

1) Briefly describe the phenonenon and explain, in
sinple terns, wnat causes 'surface tension' at the
boundary between a liquid and its surroundi ngs.

2) List the units used to nmeasure 'surface tension' in
the S 1- netric, CGS netric and Inperial systens
of neasure.

3) Wite a definition which quantitatively describes
t he phenonenon of 'surface tension'.

4) Wite the general equation for the term 'surface
tension'.

5) Describe the relationship that exists between the
surface tension and the tenperature of a given
l'i qui d.

6) dven the aﬁpropriate data in the formof a problem
cal culate the surface tension for various |iquids
In contact with various surfaces.

7) Define the term"wetting" fluid for a fluid in
contact wth a given surface in terns of the
‘contact angle'.

8) Define the term"non-wetting"” fluid for a fluid in
contact with a given surface in terns of the
‘contact angl e’

9) Derive the equation used to determne the rise 'h'
in a tube of dianeter 'd', open at both ends, when
the lower end is imersed in a fluid of nmass density
YI~ or weight density*!*/* for which the surface tensic
is*cf' ®d the contact angle is*© .

10) Derive the equation used to determne tae height 'R
that a liquid will rise between two infinite parallt
pl ates separated by a distance 'd when the parallel
plates are immersed in the liquid. The liquid has i
wei ght density of ' V! or a mass density of ' /D , a
surface tension of ' O ' and a contact angle of ' © .

Conti nued . ...
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MECHANICS OF FLUIDS MOH 219

AV LEARNING ACTIVITIES

f) Conpressibility

9)

1) Wite a definition for the term 'conpressibility'.

2) Wite the equation which relates the 'nodul us of
elasticity' or "bulk modulus', the "stress’ and
the strain'.

3) Describe the conpressibility of water and how it
conpares to other materials, such as "mld" stee
for exanpl e.

Vi scosity

1) Wite a definition for the term 'viscosity'

2) Describe how the viscosity of |iquids and gases
vary as a function of tenperature.

3) Wite a definition for the viscosity known as
"absolute' or 'dynamc' viscosity.

4) Wite the equation for the term 'absolute' or
*dynam ¢! viscosity.

5) List the proper units for 'dynamc' or 'absolute' \
viscosity in each of the S.I. netric, CGS. netric
and I nperial systens of neasure.

6) Explain the meaning of the units of dynamc or
absol ute viscosity known as the 'poise’ and the
‘centi poi se'.

7) State the value of the dynamc or absol ute viscosity
of pure water being certain to indicate the tenper-
ature of the water having this val ue.

8) Explain the neaning of the term 'relative viscosity'

9) Wite a definition for the term 'kinenatic viscosity

10) List the proper units for 'kinenatic viscosity® in
each of the S.I. netric, CGS. netric and I|nperial
systens of measure.

11) Explain the neaning of the unit of kinenatic
viscosity known as the 'stoke'.

12) Wite the equation for the term 'kinenatic viscosity

13) Sol ve the exanpl e probl ens as presented in class
dealing wth the above learning activities I-a to
l-g.

14) Read chapters 1 and 2 of the suggested reference ﬂ
text.

15) Answer the questions and sol ve the problens as

assigned fromchapters 1 and 2 of the suggested
reference text.

Cont i nued
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MECHAN CS OF FLU DS MCH 219

LEARN NG ACTIMTIES (Continued fromL. A 1-g-15, page 11)

Il FLU D STATI CS

a) Pressure Relationships & b) Pressure Measurenent

1)

2)

3)

4)

5)

6)

7

8)

9)
10)
11)

12)

13)
14)

15)

Recall from learning activity I-d-1 the definition
and the general equation for the term 'pressure'.

Recall fromlearning activity [-d-2 the units used
to neasure pressure in the S.1. netric, CGS
netric and Inperial systens of neasure.

Recall from learning activity |-d-4 the two
equations used to determne the pressure exerted
by a colum of liquid of given depth and given
mass density or given unit weight.

State the angle at which the resul tant pressure
on any plane exposed to a fluid at rest wll
contact that- surface.

Answer the questions and solve the probl ens as
presented on probl emsheets 2, 3, 4 and 5.

Sol ve the probl ens as assigned from pages 133
and 134 in 'Schaums Qutline Series - I'l ege
Physi cs' .

Wite a verbal statement of Pascal's |aw and
denonstrate an understandi ng of the IaM/bY
applying it to exanples as presented in class.

D scuss the relationship that exists, if it exists
at all, between the pressure at a given depth in
a given liquid at rest and the shape of the con-
tal ning vessel .

Explain what is neant by the term 'pressure head.

Wite two equations for pressure head - one in
ternms Oof the nass density and one in terns of the
uni t wei ght.

Recall fromlearning activity I-d-5 at least 8
equi val ent values for standard atnospheric pressu

Recal | fromlearning activity |-d-6 the terra vacu
paying particular attention to the distinction
petween 'partial vacuumi and 'total vacuum.

Wite a definition for the term 'gauge pressure'.

Wite a definition for the term 'absol ute
pressure'.

Wite the equation that rel ates 'absolute
pressure', "gauge pressure' and 'atnospheric
pressure'.

Cont i nued



-12-

MECHAN CS CF FLU DS MOH219

LEARNI NG ACTITM T ES

16)
17)

18)
19)
20)
21)

22)

23)

24)

25)

26)
27)

28)

29)

30)

Descri be the construction of and the operation of
a sinple nercury baroneter.

Draw a sinplified sketch of a sinple nercury
bar onet er.

List three reasons why water is not a suitable
liquid for use as the indicating TTuid in a
Torricelli baroneter.

List three reasons why nercury is an ideal Ii
for use as the indicating flurd in a Torricel
bar onet er.

Explain what is neant by the term 'vapour pressure'.

List the factors which affect the nmagnitude of the
vapour pressure produced by a |iquid.

Describe the effect that vapour pressure has on
the reading obtained froma Torricelli baroneter.

Describe the relationship that exists between the
vapour pressure of a liquid and the tenperature of
that |iquid.

State the vapour pressure of water, in feet of
wat er, when the tenperature of the water is 212°F

Expl ain why water "boils", under standard atnospheric
g&g§ﬁure, when the tenperature of the water is at

Descri be the constructjon of and explain the
operation of a sinple 'piezoneter'.

List and explain the three reasons why a sinple
pi ezoneter 1s limted in its range of applications.

Descri be how a sinple nodification to the design of
a sinple piezoneter effectively elimnates one of
the limtations described in learning activity I1-
b- 27 above.

Sol ve the problens as presented on probl em sheets
6, 7 and 8.

Sol ve the exanpl e problens as presented in class
dealing with sinple piezoneters.

qui d
[

Cont 1 nued
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MECHAN CS OF FLU DS MCH 219

V. t FARMING ACTIVITIES

c) Manoneters

d)

1)

2)

3)
4)
5)
6)
7
8)

9)

Describe the construction of and explain the
operation of an 'open nmanoneter*.

Descri be how the use of the open nanoneter over-
cones the limtations that affect the range of
operation of a S|nPIe pi ezoneter as presented in
| earning activity |1-b-27 above.

List at least 6 liquids which are conmonly used
as the indicating liquid in open nmanoneters.

Sol ve the exanpl e problens as presented in class
deal ing wi th open nmanoneters.

Solve the problens as presented on probl em sheet

Describe the construction of and explain the
operation of a 'differential nmanoneter'.

Sol ve the problens as presented on probl em sheets
10 and 11.

Draw a sketch illustrating the na or conponents
of a 'Bourdon pressure gauge*.

Explain the operation of a 'Bourdon pressure
gauge' .

Expl ain the cause of the force of buoyancy on
n

a
bodydpartially i nmersed or fully subrmerged in a

Derive fromfirst principles a nathenmatica

Wite a verbal statement of 'Archinedes' principle

Buoyancy on Subnerged Bodi es
1)
fluld.
2)
statenent of 'Archimedes’ principle'.
3)
4)

5)

6)

Describe the relationship that exists between the
aﬁeC|f[c gravities of an object and the fluid in

ich it rs imersed, and the net force experience
by the body.

Answer the guestions as presented on the question
sheet titled "Questions of a Qurious Nature".

Sol ve the problens as presented on probl em sheets
12 and 13.

Continued
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V. LEARNING ACTIVITIES
e) Forces on Subnerged Surfaces & f) Centre of Pressure

1) Derive the equation used to calculate the tota
force acting on a vertical rectangular plate
subrmerged in a fluid with the top of the plate
| evel with the surface of the fluid.

2) Recall fromyour senester |l dynamcs course
(MH 111) the neaning of the terns 'centroid
and 'centre of gravity'.

3) Solve the exanﬁle probl ens as presented in class
dealing with the calculation of the total force
acting on a vertical ﬁlate when the top of the
plate is level with the surface of the fluid.

4) Calculate the total force acting on a vertica
Blate when the top of the plate is sone distance
el ow the surface of the fluid.

5) CGalculate the total force acting on a vertica
?Iate when the top of the plate is level with the
ree surface of a fluid on one side and above the
free surface of a fluid on the other side.

6) Calculate the total fprce_actin? on an inclined
Blate whose top edge is either level with or
elow the free surface of a fluid.

7) Explain what is neant by the term 'centre of
pressure'.

8) Derive the equation for the 'centre of pressure
of a subnerged plane in terns of it's 'nonent of
inertia.about the centre of 3ravity of the area',
the location of the 'centroid bel ow the surface,
and the area of the pl ane.

9) Explain why the 'centre of pressure’ for a plane
subnerged I1n a fluid always lies bel ow the
‘centroid for that plane.

10) For the follow ng geonetric shapes, given the
necessary equati ons, calculate:_éi) the area,
(ii) the location of the centroid; and §|||) t he
nonent of inertia about the centroid o
(a) square, (b) rectangle, (c) trapezoid,

(d) triangle, (e) circle, (f) ellipse, (g) quarter
circle, & (h) semcircle.

t he area.

Cont i nued
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t FARM NGACTTM TI ES

9)

11) Cal cul ate the magnitude, direction and | ocation
of the resultant force_act|n? on a flat plate,
i mersed or subnerged in a fluid; the plate
being in any orientation.

12) Recogni ze the difference between hydrostatic
forces acting on flat surfaces and hydrostatic
forces acting on curved surfaces.

13) Sol ve the exanpl e problens as presented in cl ass
dealing with hydrostatic forces acting on curv-d
surf aces.

Stresses in CQylinders and Spheres

1) Define the term 'stress' as it pertains to the
effects of forces in mechanical systens.

2) Define the term"thin-walled” cylinder.

3) Wite the equation for 'longitudinal stress' in
a "thin-wall ed" cylinder.

4) Wite the equation for 'circunferential stress'
ina"thin-walled" cylinder.

5) Define the term"thin-walled" sphere.

6) Wite the equation for the stress induced by
internal pressure in a "thin-walled" sphere.

7) Read chapter 3 of the suggested reference text.

8) Answer the questions and solve the problens as
assigned from chapter 3 of the suggested reference
t ext.

Cont i nued
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LEAR | MG ACTTM T ES
11 FLU D DYNAM CS

a) Conservation of Mass - the Continuity Principle

1)

2)

3)

4)
5)

6)

7)

8)

9)

10)

11)

12)

Explain what is neant by the term 'lamnar'
flow Your explanation should make use of the
concept of "path |ines".

Describe the velocity distribution across the
di aneter of a pipe of uniformcross section
which has a fluid flowng through it wth

| am nar fl ow

Describe the correlation that exists between

t he convergence and the divergence of path |ines
for a fluid flowing with lamnar flow in pipes
havi n? non-paral l el sides, and the velocity of
the fluid in each path |ine.

List the five conditions which tend to produce
lamnar flow

State the conditions of an exanple of a fluid
flow ng which mght be exhibiting lamnar flow

Explain what is neant by the term 'turbul ent’
flow  Your explanation should nmake use of the
concept of "path |ines".

Describe the velocity distribution across the
diameter of a pipe of uniformcross section
which has a fluid flowing through it with
turbul ent flow

Wth reference to learning activities Ill-a-2
and Ill1-a-7 above, explain why it is nuch nore
acceptabl e to make use of an 'average" val ue of
fluid velocity when dealing with '"turbulent'
flow as opposed to the case of 'lamnar® flow

List the five conditions which wll produce
turbulent flow

State the conditions of an exanple of a fluid
How ng whi ch woul d be exhibiting turbul ent
oW,

Explain what is neant by the term 'flowrate'
or 'discharge’.

List the three different types of flowrate or
di scharge that one coul d consi der when exam ni ng
the term"quantity".

Conti nued . ...
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LEARN NG ACTIM Tl ES

13)

Li st several exanples of units in both the

S.I. netric and Inperial systens of units for
the three types of flowrate or discharge listed
in learning activity Ill-a-12 above.

14) Wite the equation used to determne the

'volunetric® flowrate or discharge of a fluid
flow ng through a pipe or tube.

15) Wite the equation used to determne the 'nass'

flowrate or discharge of a fluid flow ng through
a pi pe or tube.

16) Wite the equation used to determne the 'weight'

flowrate or discharge of a fluid flow ng through
a pipe or a tube.

17) Wite the equations that relate the 'volumetric

18)

19)

20)

flowrate', 'nmass flowrate! and "weight flow
ratex .

Sol ve the exanpl e problens as presented in class
dealing with volunetric flowrate, mass flowrati
and weight flowrate of fluids of given specific
gravities flow ng through pipes of given Interna
diameters with given fluid velocities.

Wite a verbal statenent of the 'Continuity
Principle" and denonstrate an understandi ng of
t he II aw by applying it to exanples as presented
inclass.

Wite a mathenatical staterment of the 'Continuit;
Principle' and denonstrate an understandi ng of
the equation by applying it to problens as
presented in cl ass.

b) Force, Mass and Acceleration & c) Wrk and Energy

1)
2)

3)

4)

5)

Recall fromPHY-125 the definition for 'mass'.

Recal | from PHY-125, M_H 110 or MCH 111 the
definition for 'forcel.

Recal | from PHY-125, M_H 110 or MCH 111 the
definition for 'acceleration?

Recal | from PHY-125, M_H 110 or MCH 111 the
verbal statenent and the mathenatical statenent
(the equation) for Newton's second |aw of notion

Recal | from PHY-125 or M2H 111 the definition
for 'work! and the equation for 'work

Conti nued . ..-
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V. 1 FARM NG ACTIM TI ES
6) Recall the definition for the concept of 'energy”.
7) Wite the units for energy in each of the Inperial
S.1. nmetric and CGS. netric systens of units.

8) Recall that the two nost common forns of mechanic*
energy are 'kinetic energy’ and 'potential energy

9) List the two forns of 'potential' energy that a
flowng fluid nay possess.

10) Wite a definition for the term 'kinetic energy'.

11) Wite two equations for the 'kinetic energy'
possessed by a noving body - one in terns of its
mass and the other in terns of its weight.

12) Derive two equations for 'velocity head' - one th<
Ki netic energy per unit nmass and the other the
Kinetic energy per unit weight.

13) List the units for each of the equations for
velocity head recalling that we shall use one of
the equations in the Inperial systemand the _
other in the S I. metric system ]

14) Wite a definition for the term gravitational
potential energy’ or what we shall call *elevatioi
ener gy'.

15) Wite two equations for 'elevation energy’ - one
in terns of its mass and the other in terns of it
wei ght .

16) Derive two equations for 'elevation head' - one
the el evation energy per unit mass and the ot her
the elevation energy per unit weight.

17) List the units for each of the equations for
el evation head recalling that we shall use one of
the equations in the Inperial systemand the
other in the S I. netric system

18) Wite a definition for the 'pressure potenti al
ener gy’ possessed by a flow ng fl uid.

19) Wite the equation for 'pressure energy' possesse
by a given nass or weight of fluid.

20) Derive two equations for 'pressure head' - one

the preSsure energy per unit mass and the other
the pressure energy per unit weight.

Conti nued ....
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21) List the units for each of the equations for
pressure head recalling that we shall use one
of the equations in the Inperial systemand the
other inthe S 1- netric system

22) QMaH1thisrmmﬂlythetam'tmm head'
possessed by a flow ng fluid.

23) Wite tw equations for the total head possessed
by a flowing fluid - one in terns of the 'nass
density! which we shall use in the S.I. metric
systemand the other in terns of the 'weight
densi ty® which we shall use in the Inperial
system

24) Solve the exanpl e problens as presented in class
|nvo!V|n? the cal culation of the total head of a
flowng fluid in both the Inperial systemand
the S.T. netric system

d) The Conservation of Energy - Bernoulli's Equation

1) Recall from PHY-125 the 'Law of Conservation of
Ener gy-.

2) Wite a verbal statement of 'Bernoulli's Energy
Theoremt explaining fully the meaning of the
theoremin terns of the law of conservation of
energy for a flow ng fluid.

3) Explain the neaning of the term 'head | oss' and
list several factors which are responsible for
‘head | oss' in a flowng fluid.

4) Wite a mathematical expression for Bernoulli's
ener?Y equation involving the weight density of
the flowing fluid. Realize that even though

this equation could be used in both the Inperial

and the S.|. netric systens, we shall use It to
solve problens in the Inperial system

5) Wite a mathematical expression for Bernoulli's
ener?Y equation involving the nass density of
the flowing fluid. Realize that even though

this equation could be used in both the |nperial

and the S.1. netric systens, we shall use It to
solve problens in the S 1. netric system

6) Sol ve the problens as presented on probl em
sheets 14, 15, 16, 17 and 18.

7) Read chapter 4 of the suggested reference text.

8) Answer the questions and sol ve the probl ens as
assigned from chapter 4 of the suggested refer-
ence text.

Cont i nued
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a)

General Consi derations & b) Applications of
Bernoul I'i's equation
1) Review the contents of learning activities
I11-d-1 to Ill-d-8 above.

2) Use the Bernoulli's energy equation to solve
for pressure and velocity at any point in a
flurd flow

c) Torricelli's theorem

1) Wite a verbal statement of 'Torricelli's
theorent explaining fully the neaning of the
theoremin terns of the |law of conservation of
energy for a flowng fluid.

2) Wite a nathenatical statenment (an equation)
for '"Torricelli's theorent explaining fully the
nmeani ng of each of the variables in the equation.
You may wish to illustrate Torricelli's theorem
equation by nmeans of a neat sketch show ng the
neani ng of each of the vari abl es.

3) Solve the exanple problens as presented in
class involving the application of Torricelli's
t heor em

d) S phons

e)

- f)

- 9)

1) By applying Bernoulli's energy equation solve
probl ens involving the application of siphons
to transfer liquid fromone |ocation and el eva-
tion to anot her.

pressure and vel ocity neasurenents -

Pi ezoneters

1) Review the contents of learning activities
[1-b-26 to I1-b-30.

Pi tot tubes

1) Describe the construction of and the application
of the 'Pitot tubein its sinplest form

2) Wite the equation that applys when usi nP t he
"Pitot tube® in its sinplest' form Recall the
equation that describes Torricelli's theorem
fromlearning activity |IV-c-2 above. D scuss
any simlarities that may exist between these
two equati ons.

Cont i nued
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h)

3)

4)

5)

5)

6)

7)

8)

Explain why the sinple Pitot tube as Fresented
in learning activity 1V-g-1 above woul d not be
suitable for application in pipes containing
flow ng fl uids.

Draw a neat sketch showi ng a nore advanced
version of a Pitot tube ich elimnates the
two limtations of the sinple Pitot tube as
presented in learning activity |1V-g-3 above.

Wite the equation that is used to determne

the velocity of a pressurized fluid flowing in

a pipe using the Pitot tube as presented in

| earning activity |1V-g-4 above. Explain the
nmeani ng of each of the variables in the equation.

Sol ve the exanpl e probl ens as presented in class
involving Pitot tube cal cul ations.

Read Section 8-9-2, "The Pitot Tube and Pitot -
g%ztlc Tube" in the text book - pages 260 to

Answer the questions and solve the probl ens as
assigned fromchapter 8 of the suggested refer-
ence text involving Pitot tubes.

Sol ve the probl ens as presented on probl em
sheets 25 and 26.

Venturi neters

1)

2)

3)

4)

5)

Draw a neat sketch of the device known as the
"Venturi tube' being certain to |abel all of
the nmaj or conponents of the tube.

Rearrange the equation of Bernoulli to show that
an increase in 'kinetic energy’ is equal to a
decrease in the sumof the 'gravitational poten-
tial energy’ and the 'pressure energy' for a
flow ng fluid.

Wite a verbal statenent and a mat hemati cal
statenent (an equation) for the principle known
as the '"Venturi principle'.

Draw a neat sketch of a 'Venturi neter® illust-
rating all of the major conponents of the device.

Wite the equation that relates the vel ocit
head at the inlet of the Venturi neter to the
velocity head in the throat.

Cont i nued
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6)

7)
8)

9)

10)

11)

12)

13)

14)

Wite the equation that relates the "actual "
volunetric flowrate to the "theoretical"
volunetric flowrate as determned by the
Venturi neter cal cul ation.

Explain what is neant by the 'neter coefficient'.

Sol ve the exanpl e probl ens as presented in class
involving Venturi neter cal cul ations.

Solve the problens as presented on probl em
sheets 19 and 24.

Answer the questions and sol ve the probl ens as
assigned fromchapters 4 and 8 of the suggested
reference text involving Venturi neters.

Draw neat sketches of the three i1nstrunents

di scussed 1n class that are used to neasure the
volunetric flowrate through a pipe - the
"Venturi tube' , the 'flownozzle! and the
‘orifice plate'. Your diagrans should illustrate
the simlarities anong the three instunents.

D scuss the general principles by which all
three of the instrunents listed in |earning
activity I'V-h-11 above operate.

Li st the ranges in which the neter coefficients
fall for each of the instrunents listed in
learning activity IV-h-11

Explain why of the three instrunents |isted above
the Venturi tube has the highest neter coeffic-
ients - i.e. the range of neter coefficients
closest to 1.0

V STEADY FLON- | NCOWRESSI BLE FLU DS | N PI PES

a) Lamnar and Turbul ent flow

1)

Revi ew the contents of learning activities
I11-a-1 to Il1-a-10.

b) Reynol ds' nunbers & c) Lamnar FHow in Tubes

1)

List the four variables as determned by
Gsborne Reynol ds which determne the character
of flowof a fluid in a pipe.

2) Wite tw equations for Reynol ds' nunbers -

one in terns of the absolute viscosity of the
fluid and the other in terns of the kinenatic
viscosity.

Cont i nued
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3) Draw a schenmatic diagramof the apparatus as

d)

)

4)

5)

used by Reynolds to determne when the character
of the flow of a fluid through a pipe was |am nar,
turbulent or at the 'critical velocity'.

Li st the ranges of values of Reynol ds' nunbers
that correspond to flowin a pipe that is:

(a) lamnar; (b) turbulent; and (c) within the
“transition region".

Sol ve the exanple problens as presented in class
dealing with Reynol ds' nunber cal cul ations and
the determnation of the character of flowin a

pi pe.

Boundary Layer

1) Explain what is nmeant by the term 'boundary

2)

3)

| ayer' .

Draw a sketch illustrating how the velocity
profile of a fluid flowng through a pi pe changes
as the value of the Reynol ds' nunber decreases.

Descri be the character of the flowof a fluid
flowng over a flat plate held parallel to the
direction of the flow Be certain to use terns
such as 'boundary layer?, 'lamnar subl ayer?,
"turbul ent boundary Tayer' and 'buffer |ayer'
in your description.

Pressure Loses in Pipe Flow -

the Hagen- Poi seuilTe equation

1) Wite the equation known as the Hagen-Poiseuille

2)

3)

equation and indicate the condition that nust be
satisfied in order to use the equati on.

Wite the equation used to determne the "friction
head | oss" for a fluid flow ng through a pi pe.

Sol ve the exarrﬁle probl ens as presented in class
dealing with the calculation of pressure drops
in straight horizontal |lengths of pipe carrying
fluids flowing with lamnar flow

4) Wite the equation used to calculate the ﬁressure

5)

loss in a pipe known as the Darcy- Vi sbac
equat i on.

Expl ain the neani ng of each of the variables in
the Darcy- Wi sbach equation including the variable
known as the 'friction factor'.

Cont i nued
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6) Wite the equation that expresses the relation-
ship between the 'friction factor' and the
'Reynol ds' nunber' for a fluid flow ng through
a pi pe.

7) Solve the problens as presented from chapter 6
of the suggested reference text involving
Reynol ds' nunbers and |amnar flow cal cul ati ons.

8) Solve the problens as presented on probl em
sheet nunber 27.

f) Stoke's law and Stoke's equati on

1) Wite a nathenmatical statenent (an equati on)
for Stoke's law. Explain fully the neaning of
each of the variabl es.

g) Poiseuille s law and Poiseuille's equation

1) List the four variables or factors that determne
t he gagnltude of the volunetric flow rate through
a tube.

2) Wite the equation known as Poiseuille's
equation explaining fully the nmeani ng of each of
the vari abl es.

3) Solve the exanple problens as presented in class
involving the application of Poiseuille's
equat i on.

4) Solve the problens as assigned on probl em sheets
22 and 23.

Cont i nued
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