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COURSE DESCRIPTION:
This course provides an introduction to hydraulics/pneumatics. Topics include hydraulic pumps, pneumatic compressors work and system components such as valves, filters, regulators, actuators, accumulators, and lubricators. The lab enables students to test, troubleshoot and repair hydraulic pumps, pneumatic compressors work and system components such as valves, filters, regulators, actuators, accumulators, and lubricators.  Upon completion, students will be able to apply principles of hydraulic/pneumatics.  

CONTACT/CREDIT HOURS 
Theory Credit Hours  
  

2 hours
Lab Credit Hours



1 hour  

Total Credit Hours 



3 hours
NOTE: Theory credit hours are a 1:1 contact to credit ratio.  Colleges may schedule lab hours as 3:1 and/or 2:1 contact to credit ratio.  Clinical hours are 3:1 contact to credit ratio. (Ref Board Policy 705.01)

Recent Changes

	Module A
	Changes
	Reason for Change

	A1.1.1


	Identify common safety rules as they apply to the hydraulics/pneumatics systems, including removing and blocking all stored energy.
	Added to this objective due to industry feedback.



	A1.1.32
	Interpret schematic diagrams of hydraulic systems.
	Added this objective due to industry feedback

	A2.0
	Comprehend the environmental aspects of fluid contamination.
	Added these changes due to industry feedback

	A2.1 

	Properly store and dispose hydraulic fluids and contaminated materials.
	

	A2.1.1
	Identify procedures for containing and cleaning up hydraulic fluid spills.
	

	A2.1.2
	Explain how to read and interpret an MSDS.
	

	A2.1.3 

	Explain the appropriate methods for storage and disposal of hydraulic fluids and contaminated materials.
	

	A2.1.4
	Explain the characteristics of both flammable and fire resistant fluids.
	

	Module B
	Changes

	B1.1.5


	Identify symbols used in diagrams of pneumatic systems.
	Added these changes due to industry feedback

	B1.1.6 

	Interpret schematic diagrams of pneumatic systems.
	

	B1.1.7 

	Summarize the pneumatic system preventive maintenance procedures. 
	

	B1.1.8 

	Discuss the various methods of air preparation (ie purpose, receiver sizing, and specialized requirements for sterile processes).
	

	B1.1.9


	Summarize the lubrication of pneumatic systems and pneumatic tools.
	


PREREQUISITE COURSES 
As determined by college.
CO-REQUISITE COURSES 
As determined by college.
PROFESSIONAL COMPETENCIES

· 
Perform routine maintenance, troubleshooting and repair on hydraulic systems.
· 
Comprehend the environmental aspects of fluid contamination.
· 
Perform routine maintenance, troubleshooting and repair on pneumatic systems.

INSTRUCTIONAL GOALS

· 
Cognitive:  Comprehend principles and concepts related to industrial hydraulics and pneumatics.
· 
Psychomotor:  Apply principles of industrial hydraulics and pneumatics.
· 
Affective:  Value the importance of adhering to policy and procedures related to industrial hydraulics and pneumatics.
STUDENT OBJECTIVES

Condition Statement:  Unless otherwise indicated, evaluation of student’s attainment of objectives is based on knowledge gained from this course.  Specifications may be in the form of, but not limited to, cognitive skills diagnostic instruments, manufacturer’s specifications, technical orders, regulations, national and state codes, certification agencies, locally developed lab/clinical assignments, or any combination of specifications.

STUDENT LEARNING OUTCOMES
	MODULE A – HYDRAUILC SYSTEMS

	MODULE DESCRIPTION – The purpose of this module is to teach the students to perform routine maintenance, troubleshooting, and repair of hydraulic systems.  Topics include principles of hydraulics, fluids, actuators, pumps, and motors.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	A1.0
Perform routine maintenance, troubleshooting and repair on hydraulic systems.
	A1.1
Safely inspect, maintain, troubleshoot, and remove and replace defective components of a specified hydraulic system.
	2

	A2.0
Comprehend the environmental aspects of fluid contamination.
	A2.1
Properly store and dispose hydraulic fluids and contaminated materials. 
	2

	LEARNING OBJECTIVES 
	KSA

	A1.1.1
Identify common safety rules as they apply to the hydraulics/pneumatics systems, including removing and blocking all stored energy.

A1.1.2
Define common terms such as force, energy, inefficiency, pound, work, inertia, resistance, horsepower, power, energy, pressure, friction, hydraulics. 

A1.1.3
Describe the purpose of a typical hydraulic system.

A1.1.4
Identify the components of a typical hydraulic system.

A1.1.5
Solve hydraulic system problems using mathematical formulas.

A1.1.6
State the characteristics of a liquid. 

A1.1.7
State the characteristics of a gas.

A1.1.8
Solve hydraulics/pneumatics problems using Pascal’s law.

A1.1.9
Explain the operation of force intensifiers.

A1.1.10
Explain factors that affect transmission of force and energy.

A1.1.11
Explain how to read and interpret vacuum gages and pressure gages.

A1.1.12
Explain cavitation and pseudo-cavitation.

A1.1.13
State what causes cavitation and pseudo-cavitation to occur.

A1.1.14
Explain how altitude affects hydraulic systems.

A1.1.15
List the two basic types of hydraulic actuators.

A1.1.16
Explain the operation of hydraulic cylinders.

A1.1.17
Explain the relationship between pressure, force and area when working with cylinders.

A1.1.18
Calculate cylinder area, rod speed, cylinder volume, force, and pressure in hydraulic cylinders.

A1.1.19
Calculate torque in hydraulic actuators.

A1.1.20
Calculate horsepower and speed of hydraulic motors. 

A1.1.21
State which pressure control valves should be externally drained.

A1.1.22
Describe the primary functions of normally non-passing pressure control valves.

A1.1.23
Explain the purpose of bypass valves in suction filters and pressure filters.

A1.1.24
Explain the operation and application of a pilot operated pressure control valve.

A1.1.25
Explain the operation of various circuits utilizing a pressure control valve.

A1.1.26
Explain the operation of hydraulic pumps including vane type, gear type, and piston type.

A1.1.27
Identify characteristics of closed loop and open loop hydrostatic systems.

A1.1.28
Explain the function of the reservoir.

A1.1.29
Explain the operation of directional control valves.

A1.1.30
Identify symbols used in diagrams of hydraulic systems.

A1.1.31
Explain the functions of check valves in hydraulic systems.

A1.1.32
Interpret schematic diagrams of hydraulic systems.
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	A2.1.1
Identify procedures for containing and cleaning up hydraulic fluid spills.

A2.1.2
Explain how to read and interpret an MSDS.

A2.1.3
Explain the appropriate methods for storage and disposal of hydraulic fluids and contaminated materials.

A2.1.4
Explain the characteristics of both flammable and fire resistant fluids.
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	MODULE A OUTLINE:

· Safety

· The physical world of machine

· Transmission of force

· Hydraulic fluids

· Hydraulic actuators 

· Maintaining control of hydraulic

· Hydraulic pumps

· Hydraulic motors

· Reservoirs, coolers, and filters

· Troubleshooting

· Maintenance




	MODULE B – PNEUMATIC SYSTEMS

	MODULE DESCRIPTION – The purpose of this module is to teach the students to perform routine maintenance, troubleshooting, and repair on pneumatic systems.  Topics include compressors, aftercoolers, dryers, air preparation, actuators, and control systems.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	B1.0
Perform routine maintenance, troubleshooting and repair on pneumatic systems.
	B1.1
Safely inspect, maintain, troubleshoot, and remove and replace defective components of a specified pneumatic system.
	2

	LEARNING OBJECTIVES 
	KSA

	B1.1.1
Define Pneumatics.

B1.1.2
Describe the purpose of a typical pneumatic system.

B1.1.3
Identify the components of a typical pneumatic system.

B1.1.4
Describe the function of each component.

B1.1.5
Identify symbols used in diagrams of pneumatic systems.

B1.1.6
Interpret schematic diagrams of pneumatic systems.
B1.1.7
Summarize the pneumatic system preventive maintenance procedures. 

B1.1.8
Discuss the various methods of air preparation (ie purpose, receiver sizing, and specialized requirements for sterile processes).

B1.1.9
Summarize the lubrication of pneumatic systems and pneumatic tools. 

B1.1.10
Explain the operation of a typical pneumatic system.

B1.1.11
Summarize the process of troubleshooting a pneumatic system.
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	MODULE B OUTLINE:

· Pneumatic compressors and power supply

· Aftercoolers, dryers, and receivers

· Air preparation

· Pneumatic actuators

· Pneumatic system control

· Troubleshooting

· Maintenance


LEARNING OUTCOMES Table of specifications

The table below identifies the percentage of learning objectives for each module.  Instructors should develop sufficient numbers of test items at the appropriate level of evaluation.  
	
	Limited Knowledge and Proficiency
	Moderate Knowledge and Proficiency
	Advanced Knowledge and Proficiency
	Superior Knowledge and Proficiency

	KSA
	1
	2
	3
	4

	Module A
	42%
	41%
	17%
	

	Module B
	18%
	82%
	
	


	Learner’s Knowledge, Skills and Abilities

	Indicator
	Key Terms
	Description

	1
	Limited Knowledge and Proficiency
	· Identifies basic facts and terms about the subject or competency.

· Performs simple tasks associated with the competency.  Needs to be told or shown how to do most tasks.  

· Requires close supervision.

	2
	Moderate Knowledge and Proficiency
	· Identifies relationship of basic facts and states general principles and can determine step-by-step procedures for doing the competency.

· Performs most parts of the competency.  Needs help only on hardest parts.  

· Requires limited supervision.

	3
	Advanced Knowledge and Proficiency
	· Analyzes facts and principles and draws conclusions about the subject to include why and when the competency must be done and why each step is needed.  Can predict outcomes.

· Performs all parts of the competency.  Needs only a spot check of completed work.  

· Requires little or no direct supervision.

	4
	Superior Knowledge and Proficiency
	· Can evaluate conditions and make appropriate decisions as related to resolving problems. 

· Performs competency quickly and accurately with no direct supervision and is able to instruct and supervise others.  
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