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Provides technicians with basic concepts of pneumatics and hydraulics. This includes fluid properties and laws, safety concerns, conductor types and
sizing, pump operation and horsepower requirements, directional, pressure and flow control valves and fluid symbols. Trainers provide hands-on
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LEARNING OUTCOMES

The student will be able to:

Basic hydraulics

13.5

1. Differentiate between the terms hydraulics and
pneumatics.

2. Discuss the advantages and disadvantages of fluid
power.

3. Specify the basic components of fluid power systems.
4. Explain the primary functions and physical properties of
a hydraulic fluid.

5. Understand the terms pressure, head, force, work,
power and energy.

6. Apply Pascal’s law to a hydraulic system.

7. Understand the significance of oxidation and corrosion
prevention of hydraulic fluids.

8. Explain the features of reservoirs, filters and strainers.

Hydraulic conductors and fittings

6.5

1. Understand the importance of safety in fluid power
systems.

2. Size conductors to meet requirements of flow rate and
pressure.

3. Identify the standard commercial sizes of steel pipes and
tubing.

4. Describe the various types of fittings used to connect
hydraulic components to conductors.

5. Identify the construction features and function of flexible
hoses.

6. Differentiate between laminar and turbulent flow.

7. Discuss the significance of the term equivalent length.

8. Describe the operation of flow measurement devices.




Pumps and hydraulic actuators

1. Distinguish between positive displacement and non-
positive displacement pumps.

2. Describe the pumping action of pumps.

3. Explain the operation of gear, vane and piston pumps.
4. Understand the difference between fixed displacement
and variable displacement pumps.

5. Explain the phenomenon of pump cavitation and
identify ways to eliminate its occurrence.

6. Compare the various performance factors of gear, vane
and piston pumps.

7. Describe the sequence of operations used to select a
pump for a given application.

9 8. Describe the construction and design features of
hydraulic cylinders.

9. Calculate the load-carrying capacity, speed and power
of hydraulic cylinders during the extending and retracting
strokes.

10. Explain the operation and features of different types of
cylinders.

11. Explain the operation of gear, vane and piston
hydraulic motors.

12. Compare the various performance factors of gear, vane
and piston hydraulic motors.

13. Determine the design torque and power delivered by
hydraulic motors.

Valves and other control components

1. Describe the purpose, construction, and operation of
various directional control valves.

2. Differentiate between two-way, three-way and four-way
directional control valves.

3. Identify the graphical symbols used for fluid power.

4. Explain how valves are actuated.

5. Describe the purpose, construction and operation of
various pressure and flow control valves.

6. Differentiate between a pressure relief valve, a pressure-
reducing valve, a sequence valve and an unloading valve.
7. Analyze how flow control valves can control the speed of
hydraulic actuators.

8. Describe the operation of a complete hydraulic circuit
drawn with symbols for all components.

9. Troubleshoot hydraulic circuits to determine causes of
malfunctions.

12

Basic pneumatics

1. Apply the perfect gas laws.

2. Describe the purpose, construction and operation of
compressors.

3. Explain the purpose and operation of fluid conditioners,
including filters, regulators, lubricators, mufflers and air
11.5 dryers.

4. Describe the purpose, construction and operation of
pneumatic pressure control valves, flow control valves and
directional control valves.

5. Discuss the construction and operation of pneumatic
cylinders.

Outcomes*

Outcome Title At the successful completion of this course, students will be able to:

Course Outcome 1

Understand the relationship between pressure, force and area.

Course Outcome 2

Determine cylinder pressure.

Course Outcome 3

Explain fluid laws and principles.

Course Outcome 4

Solve the nominal pipe size for an application.

Course Outcome 5

Identify fluid power symbols used on schematics.

Course Outcome 6

Identify the hazards of fluid power.

Primary Laker Learning Competency

Creative Thinking & Problem Solving: Students think creatively and solve problems by successfully combining knowledge in new ways.

Secondary Laker Learning
Competency

Critical Thinking: Students connect knowledge from various disciplines to formulate logical conclusions and judgments.




*Course and program outcomes will be used in the software for outcomes assessment and should include at least 1 primary and 1 secondary Laker Learning Competency. Limit to 3-5.
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