SYLLABUS

DIVISION:
Business & Engineering Technologies                            SEMESTER: Fall 2012
CURRICULA IN WHICH COURSE IS TAUGHT: Drafting and Design/General Engineering
COURSE SECTION NUMBER AND TITLE: MEC 265, Fluid Mechanics  
CREDIT HOURS: 3   HOURS/WK. LEC: 3   HOURS/WK. LAB: 0 LEC/LAB COMB: 3

I. CATALOG DESCRIPTION:

Introduces theory, operation and maintenance of hydraulic/pneumatic devices and systems.  Emphasizes the properties of fluids, fluid flow in pipes and channels, pumps, fluid statics, measuring devices, viscosity, and dimensional analysis and the application of Bernoulli’s equation.

Lecture 3 hours, Laboratory 0 hours.  Total 3 hours per week.
II. RELATIONSHIP OF THE COURSE TO CURRICULA OBJECTIVES IN WHICH IT IS TAUGHT: 

The objective of this course is to present the basic principles and theory of the mechanics of fluids to the student of mechanical curriculum.  This course will introduce critical thinking and quantitative reasoning methods as well as practical applications and experiments for student understanding.  
III. REQUIRED BACKGROUND: MTH 114
IV. COURSE CONTENT:

1. The Nature of Fluids and The Study of Fluid Mechanics

2. Viscosity of Fluids

3. Pressure Measurement

4. Forces Due to Static Fluids

5. Buoyancy and Stability

6. Flow of Fluids and Bernoulli’s Equation

7. General Energy Equation

8. Reynolds Number, Laminar Flow and Turbulent Flow

9. Energy Losses Due to Friction

10. Minor Losses

11. Series Pipe Line Systems

12. Parallel Pipe Line Systems

13. Pump Selection and Applications

14. Open Channel Flow

15. Flow Measurement

16. Forces Due to Fluids in Motion

17. Drag and Lift

18. Fans, Blowers, Compressors and the Flow of Gasses

19. Flow of Air in Ducts

V. THE FOLLOWING GENERAL EDUCATION COMPETENCIES AND OBJECTIVES WILL BE ADDRESSED IN THIS COURSE: 

Critical Thinking
Quantitative Reasoning
Information Literacy
Scientific Reasoning
Communication
Learning Skills
Interpersonal Skills and Human Relations
Computational and Computer Skills
Understanding Science and Technology
VI. LEARNER OUTCOMES:

· Students will demonstrate a basic understanding of fluid power systems.

· Students will demonstrate an understanding of fluid power circuits and equipment. 
· Students will demonstrate an understanding of fluid characteristics under various conditions.

· Students will demonstrate an understanding of the effects of fluid pressure and flow on areas and pipes.
· Demonstrate an understanding of transmission of power through fluids.

· Students will demonstrate an understanding of buoyancy and principles of suspended objects.  

VII. EVALUATION:

Learner outcomes evaluated by homework assignments, testing.
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CATALOG DESCRIPTION:

Introduces theory, operation and maintenance of hydraulic/pneumatic devices and systems.  Emphasizes the properties of fluids, fluid flow in pipes and channels, pumps, fluid statics, measuring devices, viscosity, and dimensional analysis and the application of Bernoulli’s equation.
COURSE CONTENT:

1. The Nature of Fluids and The Study of Fluid Mechanics
a. The Difference between Liquids and Gasses

b. Force and Mass

c. SI Units

d. Standard Units

e. Definition of Pressure, Compressibility

f. Density, Specific Weight, and Specific Gravity

g. Surface Tension
2. Viscosity of Fluids
a. Dynamic Viscosity
b. Kinetic Viscosity

c. Variation of Viscosity with Temperatures

d. Viscosity Measurements

e. Viscosity Grades

f. Fluid for Fluid Power Systems

3. Pressure Measurement

a. Absolute and Gage Pressure

b. Relationship Between Pressure and Elevation

c. Pascals Paradox

d. Manometers, Barometers, Pressure Gages and Transducers

e. Pressure Expressed as the Height of a Column of Liquid

4. Forces Due to Static Fluids

a. Gasses Under Pressure

b. Horizontal Flat Surfaces Under Liquids

c. Rectangular Walls

d. Submerged Plane Areas

e. Piezometric Head 

f. Distribution of Force on a Submerged Curved Surface

g. Effect of Pressure Above the Fluid Surface

h. Forces on Curved Surfaces with Fluids above and or Below

5. Buoyancy and Stability

a. Buoyancy

b. Stability of Bodies in a Liquid

c. Degree of Stability

6. Flow of Fluids and Bernoulli’s Equation

a. Fluid Flow Rate and the Continuity Equation

a. Commercially Available Pipe and Tubing

b. Flow in Pipe and Tubing and Non-Circular Sections

c. Conservation of Energy – Bernoulli’s Equation

d. Restrictions on the Bernoulli’s Equation

e. Applications of Bernoulli’s Equation

f. Torricelli’s Theorem

g. Flow due to Falling Head

7. General Energy Equation

a. Losses and Additions

b. Nomemclature of Losses and Additions

c. General Energy Equation

d. Power Required by Pumps

e. Power Delivered to Fluid Motors

8. Reynolds Number, Laminar Flow and Turbulent Flow

a. Reynolds Number

b. Critical Reynolds Numbers

c. Velocity Profiles

d. Hydraulic Radius for Noncircular Cross Sections

e. Reynolds Number for Closed, Noncircular Cross Sections

9. Energy Losses Due to Friction

a. Darcy’s Equation

b. Friction Losses

c. Friction Factor

d. Velocity Profile

10. Minor Losses

a. Resistance Coefficient

b. Sudden Enlargement

c. Exit Loss

d. Gradual Enlargement

e. Sudden Contraction

f. Gradual Contraction

g. Entrance Loss

h. Resistance Coefficient for Valves and Fittings

i. Pipe Bends

j. Pressure Drop in Fluid Power Valves

k. Flow Coefficients

11. Series Pipe Line Systems

a. Class I

b. Class II

c. Class III

12. Parallel Pipe Line Systems

a. Two Branches

b. Three or More Branches

13. Pump Selection and Applications

a. Parameters Involved in Pump Selection

b. Types of Pumps

c. Performance Data for Positive Placement Pumps

d. Centrifugal Pumps

e. Suction Head 

f. Suction Line Details

g. Discharge Line Details

14. Open Channel Flow

a. Classification of Open Channel Flow

b. Hydraulic Radius and Reynolds Number in Open Channel Flow

c. Kinds of Open Channel Flow

d. Uniform Steady  Flow in Open Channels

e. Geometry of Open Channels

f. Critical Flow and Specific Energy

g. Hydraulic Jump

15. Flow Measurement
a. Flowmeter Selection Factors

b. Variable Head

c. Types of Flowmeters

d. Velocity Probes

16. Forces Due to Fluids in Motion

a. Force Equation

b. Impulse and Momentum

c. Forces on Stationery Objects

d. Forces on Bends in Pipe Lines

e. Forces on Moving Objects

17. Drag and Lift

a. Drag Force Equation

b. Pressure Drag

c. Drag Coefficient

d. Friction Drag on Spheres 

e. Vehicle Drag

f. Compressibility Effects and Cavitation

g. Lift and Drag on Airfoils

18. Fans, Blowers, Compressors and the Flow of Gasses

a. Gas Flow Rates and Pressures

b. Classifications of Fans, Blowers and Compressors

c. Flow of Compressed Air and Other Gasses in Pipes

d. Flow of Air and Other Gasses through Nozzles

19. Flow of Air in Ducts

a. Energy Losses in Ducts

b. Duct Design Example

ATTENDANCE:

Mandatory and excessive absences or tardy’s will result in final grade reduction. 

3 – 6 final grade minus 5 points.

7+ final grade minus 10 points

GRADE PROCEDURE:  A final grade will be averaged from grades earned on given assignments and test. 

A = 100-94

B =   93-87

C =   86-80

D =   79-73

F =    72 or below

Medical Condition of Students:
If you are a student with special medical needs, please inform me as to how I can best assist you.  All information will be considered confidential.  If you are a student who needs special ADA-related accommodations, please inform Ms. Cindi Fisher, the DCC ADA Coordinator at 797-8479.  All information will be considered confidential.

Plagiarism and Academic Dishonesty
Students will be expected to maintain complete honesty and integrity in their academic work in this class.  Acts of academic dishonesty, such as cheating, plagiarism, or inappropriately using the work of others to satisfy course requirements, will not be tolerated and may result in failure of the affected assignments and/or failure of this class.

