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T.  PH LOSCPHY/ GQALS:

T) introduce the basic principles of fluid mechanics and the ap,ol I cation of
t.iese principles to practical and applied problens. After conpleting this
course the student should have a firmfoundation in the field to conti nue

| earning. This course will provide the understandi ng of basic concepts of
fluid nechanics and application of these concepts to solve real world
problens in the area of specialization including hydrol ogy, water supply
and process control .

1. STUDENT PERFCRVANCE OBJECTI VES:

Upon successful conpletion of this course the student will be abl e:

- To work with both English and SI Wnits and nodification of mathenati cal
equations fromone systemof units to the other.

- To have a clear understanding of the properties of fluids, factors
affecting, and their role in influencing the hydraulic design.

- To neasure and estinate gauge and absol ute pressure usi ng gauges and
nmanoret er s.

- To estimate the forces acting on vertical retaining walls.

- To apply the energy equation to a given hydraulic systemto derive the
answer for the unknown paraneter.

- To apply the principles of fluid nmechanics to the conputation of energy,
power, and pressure within fluid in given system

- To apply the principles of hydraulics to understand the operation and
working principles of flow control and flow nmeasuring devi ces including
orifice, venturi, nozzle, rotaneters, pitot tubes for pipe flowand
weirs, and flumes for open channel flow



HYDRAULI CS WR 330-5
COURSE NAME GCDE NO

1. STUDENT PERFCRVANCE CBJECTI VES. (QONT' D)
- To calculate water and power requirenments and sel ect such conponents as

punps and val vese

- To determne head | oss due to friction and ot her accessories, and thus,
pressure drop.

- To anal yze open channel and pipe flowto such systens as water supply,
water distribution, sanitary and storm sewers.

- To naintain a | aboratory notebook.
- To interpret and anal yze the dat a.
- To classify the flow based on Reynol d' s nunber and Froude's nunber.

- To determne the velocities hence flowrate in open channel s based on
shape of the channel, roughness and hydraulic sl ope.

1. TCAPICS TO BE COVERED:

NO OF WEEKS
1. Introduction, units and cal cul ati ons (1)
2. Properties of fluids (D
3. Huid pressure and its neasur enent (2

- fluid pressure

- absol ute and gauge pressure

- relationship between pressure and el evation
- manoneters, baroneters and pressure gauges
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TCPI CS TO BE COVERED.  (OONT' D)

4,

Fundamental s of fluid flow

- types of flows

- continuity equation

- energy and head

- Bernoulli's equation

- applications of Bernoulli's equation

- energy loss and gain

- general energy equation

- application of general energy equation
Fl ui d neasurenents

- general nethods of |ocal velocity nmeasurenents
- orifices, nozzles and tubes

- weirs, flunes

- ot her nethods

Steady flow in pressure conduits

- lamnar and turbul ent flow
- friction formulas for lamnar and turbul ent flow
- energy gradient and hydraulic gradient

M nor Losses

- sources

- loss coefficient

- estimation for contraction, expansion, and val ves
- equivalent length technique

Series Pipeline System

- systemclassification
- Qass I,IIl,I1l systens

- enpirical equations for determning flow capacity
(Hazen W1 liam

(3)

(2)

(2)

(1)

(2)
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TOPI CS TO BE COVEREDs (CONT' D)

9. Punping Systens (1)

- paraneters involved in punp selection
- types of punps

- static head and dynam c head

- cavitation (NPSH

10. OQpen Channel Fl ow (2)

- open channel flow defined

- equations of uniform flow (Manning's Equation)
- efficient cross-section

- specific energy and critical flow

- hydraulic junp

The list of experinents is as follows:
Calibration of a pressure gauge

Venturi neter as a flow neasuring device
Fl ow through an orifice

D scharge over a rectangular weir

V-notch weir

Head loss in a fluid flow system
Uniformflow in |aboratory channel (Flune)

Critical flow study

© © N o o B~ w0 N P

Broad-crested weirs

10. Punp characteristics
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| V.  EVALUATI ON METHODS: (1 NCLUDES ASSI GNVENTS, ATTENDANCE REQUI REMENTS
ETC.)
The final mark will be assigned which is higher of either

a) final exam nation mark
b) wei ghted mark cal cul ated as foll ows:

Probl em assi gnnents and Laboratory reports 25%
Interimexamnation (2) @ 20% 40%
Fi nal exam nation 35%
GRADI NG

A+ = 90 - 100

A =80 - 89

B =70 - 79

C =60 - 69

- To pass this course a mninumof 60% is required in the weighted average
provi ded a pass grade is obtained in at |east one of the tests.

- This nethod of evaluation is subject to change. However, students w ||
be notified prior to any changes.

V.  REQU RED STUDENT RESOURCES:

Mott, Robert, (1990), Applied Fluid Mechanics, Third Edition, Charles E. Merr:
Publ i shi ng Conpany, Toronto.

VI. ADDI TI ONAL RESOURCE MATERI ALS AVAI LABLE IN THE COLLEGE LI BRARY
BOOK SECTI ON:

Daugherty, R L., and J.B. Franzini (1977), Fluid Mechanics Wth Engi neering
Applications, 7th Edition, MG awH || Book Conpany, Toronto.

Dougl as, J.F. (1980), Solutions to Problens in Fluid Mechani cs, Pitman
Publ i shi ng Conmpany, London, Engl and.

King, HW, CO. Wsler and J.G Wodburn (1980), Hydraulics, 5th Edition,
Robert E. Krieger Publishing Conpany, Huntington, New YorKk.
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VI1. SPEC AL NOTES:

- Eighty percent attendance is required for anyone to be considered for
suppl enent ary exam nati on.

- Hone assignnents are due one week after. Late submssions will be
penal i zed.

Laboratory work is an inportant conmponent of this course. The concepts

discussed in the theory class will be reinforced by performng |aboratory
experi nents.

Students with special needs (e.g. physical limtations, visual

i mpai rnments, hearing inpairnments, learning disabilities) are
encouraged to discuss required acconmodations confidentially with the
i nstructor.

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



