[image: image1.png]MASTER SYLLABUS

MASTER SYLLABUS







	Cleveland State Community College

	

	Rubric & Course Number:
	INT 2110
	Credit Hours:
	3

	Course Title: 
	Fluid Power Systems

	

	I.
	Instructor:

	
	(Instructor’s name, office number, telephone number and email.)
(Schedule of office hours should be communicated to students ASAP.)



	II.
	Text:

	
	TBA


	III.
	Course Overview:

	
	Basic fluid and pneumatic terminology, fundamental power systems calculations and typical power system applications.


	IV.
	Learning Outcomes:

	
	At the completion of this course, the successful learner will be able to:

· Define terms common to fluid power including hydraulics, pneumatics, pressure, flow, power and energy.

· Differentiate between the terms hydraulics and pneumatics in regards to a basic assumption of pressure compressibility of the working fluid.

· Recite and discuss the milestones in the history of the fluid power industry and the role that water plays as both an historic and a modern working fluid. 

· Explain the "softer" response of oil as a working hydraulic fluid versus water.

· Specify the basic components of fluid power systems.

· Explain the primary functions of a hydraulic fluid.

· Define the terms weight density and specific gravity.

· Explain the terms pressure, head, and force and their relationships.

· Identify the fluid properties of kinematic viscosity and absolute viscosity and their relationship to each other.

· Convert viscosity from one set of units to another set of units. 

· Analyze the difference between fluid flow rate generated by the pump and the various working fluid velocities within a hydraulic system.

· Calculate fluid flow rates and velocities using the continuity equation.

· Evaluate the power delivered by a hydraulic cylinder.

· Determine the speed of a hydraulic cylinder.

· Describe the operation of a hydraulic jack.

· Apply Bernoulli's equation to determine the pressure loss between stations within a hydraulic system.

· Discuss the meaning of the terms elevation head, pressure head, and velocity head.

· Differentiate among the terms pump head, motor head, and head loss.

· Differentiate between laminar and turbulent flow.

· Discuss the significance of the Reynolds number.

· Determine the Reynolds number at any location in a pipeline.

· Explain the meaning of the term friction factor.

· Determine friction factors for laminar and turbulent flow.

· Evaluate the head loss in a pipeline undergoing laminar or turbulent flow.

· Calculate frictional losses in valves and fittings.

· Explain the meaning of the term K factor.

· Discuss the significance of the term equivalent length.

· Perform an energy analysis of a complete hydraulic circuit.

· Describe the pumping action of pumps.

· Explain the operation of gear, vane, and piston pumps.

· Calculate the volumetric displacement of different pump types.

· Determine the flow rate delivered by positive displacement pumps.

· Discuss the difference between fixed displacement and variable displacement pumps.

· Differentiate between internal and external gear pumps.

· Evaluate the performance of pumps by determining the volumetric, mechanical, and overall efficiencies.

· Describe the purpose, construction, and operation of various direction control valves.

· Differentiate among two way, three way, and four way directional control valves.

· Identify the graphic symbols used for directional, pressure, and flow control valves.

· Describe the operation of complete hydraulic circuits drawn using graphic symbols for all components.

· Determine the operating speeds and load carrying capacities of regenerative cylinders.

· Analyze hydraulic circuits to evaluate the safety of operation.

· Apply the perfect gas laws to determine the interactions of pressure, volume, and temperature of a gas.

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

· Calculate the power required to drive compressors to satisfy system requirements.

· Determine the size of compressor air receivers for meeting system pressure and flow rate requirements.

· Calculate pressure losses in pneumatic pipelines.

· Determine how the flow rate of air can be controlled by valves.

· Determine pressure losses in pipelines of pneumatic circuits.


· Discuss the phenomenon of slip-stick action of pneumatic cylinders under low-flow       conditions.

· Discuss the uses of meter-in and meter-out controls for pneumatic actuators.


	V.
	Assessments:

	
	To be determined by individual instructors and can include tests, quizzes, homework, projects, etc.


	VI.
	Evaluation and Grading Procedures

	
	To be determined by individual instructors.


	VII.
	Attendance Policy (including make-up provisions):

	
	To be determined by individual instructors.


	VIII.
	Disability Statement:

	
	If, because of a documented disability, you require assistance or reasonable accommodations to complete assigned course work (such as modifications in testing, special equipment, etc.), you must register with Disability Support Services and notify your instructor within the first two weeks of the semester.  Disability Support is located in the ACCESS Center (U118, 
423-478-6217 or 423-472-7141).


	IX.
	Withdrawal Information:

	
	The last day to withdraw is published in the college catalog.  Students should review their syllabus for the last day to withdraw for courses that do not meet the full semester.


	X.
	Academic Integrity:

	
	Cleveland State students are required, as a condition of good standing and continued enrollment, to conduct themselves properly in class.  Such proper behavior includes academic honesty, civility, and respect for others and private property.  Please refer to the Student Handbook portion of the catalog for further information.


	XI.
	Computer Skills:

	
	Content and/or assignments for this course may require the use of computers, media equipment, or access to the Internet.  If you believe you might lack the technical skills necessary to succeed in the class, advise the instructor immediately.  In consultation with the instructor you may consider exploring one of the following options:  the eLearning lab, library resources, the Reading and Writing Center, or taking a computer class for credit.
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