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COURSE DESCRIPTION:
This course includes the fundamental concepts and theories for the safe operation of hydraulic and pneumatic systems used with industrial production equipment. Topics include the physical concepts, theories, laws, air flow characteristics, actuators, valves, accumulators, symbols, circuitry, filters, servicing safety, and preventive maintenance and the application of these concepts to perform work. Upon completion, students should be able to service and perform preventive maintenance functions on hydraulic and pneumatic systems. 

CONTACT/CREDIT HOURS 

Theory Credit Hours  
  

1 hour
Lab Credit Hours



2 hours  

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

	A1.2.4

	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.



	A3.1.8
	Interpret schematic diagrams of hydraulic systems.
	Added this objective due to industry feedback

	A5.0
	Comprehend the environmental aspects of fluid contamination.
	Added these changes due to industry feedback

	A5.1 


	Properly store and dispose hydraulic fluids and contaminated materials.
	

	A5.1.1
	Identify procedures for containing and cleaning up hydraulic fluid spills.
	

	A5.1.2
	Explain how to read and interpret an MSDS.
	

	A5.1.3 


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

	A5.1.4
	Explain the characteristics of both flammable and fire resistant fluids.
	

	Module D
	Changes

	D2.2.3

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

	D2.2.4 


	Interpret schematic diagrams of pneumatic systems.
	

	D2.2.5

	Summarize the pneumatic system preventive maintenance procedures. 
	

	D2.2.6 


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

	D2.2.7

	Summarize the lubrication of pneumatic systems and pneumatic tools.
	


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

PROFESSIONAL COMPETENCIES

· Explain safety considerations and procedures to follow with fluid power distribution including Lockout/Tag out procedures. 
· Explain the theories and laws governing fluid distribution. 
· Read, interpret and draw a basic hydraulic circuits. 
· Assemble basic hydraulic circuits. 
· Apply fluid laws and theories to flow velocity and pressure loss. 
· Assemble hydraulic piping, tubing, fittings, and connections. 
· Perform inspection of a hydraulic system.

· Replace damaged or faulty hydraulic components.

· Measure and adjust flow within a hydraulic system

· Explain the elements of pneumatic theory. 
· Read and interpret schematics.
· Draw a basic pneumatic system.
· Assemble a basic pneumatic system.
· Install pneumatic piping, tubing, fittings, and connections

· Fabricate pneumatic lines

· Perform inspection of a pneumatic system.

· Replace damaged or faulty pneumatic components.

· Measure and adjust flow and pressure of a pneumatic system.
INSTRUCTIONAL GOALS

· Cognitive – Comprehend principles and concepts related to fluid power.
· Psychomotor – Apply principles of fluid power.
· Affective – Value the importance of adhering to policy and procedures related to fluid power.
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 – HYDRAULIC FLUIDS, PUMPS AND VALVES

	MODULE DESCRIPTION – This module introduces the student to the basic principles of theories and laws associated with fluid distribution, the design of distribution networks, the control of those networks, and safety factors involved with hydraulic systems.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	A1.0 
Explain safety considerations and procedures to follow with fluid power distribution including Lockout/Tag out procedures. 
	A1.1 
This competency is measured affectively.

NOTE: This is an ongoing evaluation.

A1.2     Perform lockout/tagout procedures.
	3

	A2.0
Explain the theories and laws governing fluid distribution. 
	A2.1
This competency is measured cognitively.
	2

	A3.0    Read, interpret and draw a basic hydraulic circuits. 
	A3.1     This competency is measured cognitively.
	2

	A4.0. 
Assemble basic hydraulic circuits. 
	A4.1     Construct a basic hydraulic circuit from a schematic.
	2

	A5.0
Comprehend the environmental aspects of fluid contamination.
	A5.1
Properly store and dispose hydraulic fluids and contaminated materials. 
	2

	LEARNING OBJECTIVES 
	KSA

	A1.2.1
Explain hazards associated with hydraulic systems

A1.2.2   Explain the purpose and importance of following safety procedures

A1.2.3   Describe Lockout/Tagout procedures
A1.2.4
Identify common safety rules as they apply to the hydraulics/pneumatics systems, including removing and blocking all stored energy.


	2

3

3

3

	A2.1.1   Explain pressure and force.

A2.1.2   State Pascal’s Law.

A2.1.3  
State Bernoulli’s Principle.

A2.1.4   Explain the flow properties of hydraulic fluid.

A2.1.5   Explain the effects of oxidation and corrosion resistance.
	2

1

1

2

1

	A3.1.1   Identify the symbols of the basic components of a hydraulic circuit.

A3.1.2   Describe the functions of the components of a hydraulic circuit.

A3.1.3   Explain hydraulic capacity, speed, pressure, and efficiency.

A3.1.4   Identify types of hydraulic pumps.

A3.1.5   Describe the appropriate use of various types of hydraulic pumps.

A3.1.6   Identify types of hydraulic valves.

A3.1.7   Describe the appropriate use of various hydraulic valves.
A3.1.8
Interpret schematic diagrams of hydraulic systems.
	1

2

2

1

2

1

2

2

	A4.1.1   Recognize basic components and symbols of a hydraulic circuit according to a schematic.
	1

	A5.1.1
Identify procedures for containing and cleaning up hydraulic fluid spills.

A5.1.2
Explain how to read and interpret an MSDS.

A5.1.3
Explain the appropriate methods for storage and disposal of hydraulic fluids and contaminated materials.

A5.1.4
Explain the characteristics of both flammable and fire resistant fluids.
	2

1

2

1

	MODULE A OUTLINE:
· Hydraulic safety considerations and general safety procedures

· Lockout/Tag out procedures

· Explain the theories and laws governing fluid distribution

· Hydraulic schematics and circuits

· Pressure and force

· Pascal’s Law

· Bernoulli’s Principle

· Hydraulic fluids

· Oxidation

· Corrosion resistance

· Hydraulic systems components

· Capacity, speed, pressure, and efficiency

· Types of pumps


	MODULE B – HYDRAULIC PIPING, TUBING, AND FITTINGS

	MODULE DESCRIPTION – This module examines the effect of circuit design on flow and allows the student to assemble a circuit.  Topics include flow velocity, size and strength, installation, and connections.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	B1.0 
Apply fluid laws and theories to flow velocity and pressure loss. (C)
	B1.1   
This competency is measured cognitively.


	2


	B2.0  
Assemble hydraulic piping, tubing, fittings, and connections. (B/2c)
	B2.1     Recognize components and install hydraulic piping, tubing, fittings, and connections.
	1

	LEARNING OBJECTIVES 
	KSA

	B1.1.1   Explain flow velocity and pressure loss.

B1.1.2
Solve various equations for unknowns.
	2

3

	B2.1.1   Identify types of hydraulic piping, tubing, fittings, and connections.

B2.1.2   Explain properties and capacities of hydraulic piping, tubing, fittings, and connections.

B2.1.3   Describe the process of joining hydraulic piping, tubing, fittings, and connections.
	1

2

3

	MODULE B OUTLINE:
· Flow velocity

· Size and strength

· Installation

· Connections


	MODULE C – HYDRAULIC SYSTEMS MAINTENANCE

	MODULE DESCRIPTION – This module covers the use of valves to control the flow of fluids.  Topics include system inspection, routine maintenance checks, tools and gauges, and replacing hydraulic components.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	C1.0
Perform inspection of a hydraulic system. 
	C1.1
Inspect and verify the integrity of the hydraulic system.
	3



	
	C1.2
Change a hydraulic filter.
	2

	C2.0   Replace damaged or faulty hydraulic components. 
	C2.1     Recognize, diagnose, and remove and replace faulty hydraulic components.
	3

	C3.0   Measure and adjust flow within a hydraulic system. 
	C3.1     Given a variety of lab situations, perform assigned tasks.
	2

	LEARNING OBJECTIVES 
	KSA

	C1.1.1
Explain the process of hydraulic system inspection.

C1.1.2
Explain the process of routine maintenance checks.

C1.1.3
Explain the use of hydraulic tools and gauges.
	3

3

3

	C1.2.1
Describe how to change a hydraulic system filter
	2

	C2.2.1
Explain visual inspection and fault testing techniques

C2.2.2
Explain the properties and functions of hydraulic O-rings and seals

C2.2.3   Explain the process of hydraulic valve replacement

C2.2.4   Explain the process of hydraulic cylinder replacement

C2.2.5   Explain the process for aligning a piston rod in a hydraulic cylinder

C2.2.6   Explain the process of hydraulic pump and motor replacement
	3

3

2

2

2

2

	C3.1.1   Explain the process of measuring and adjusting flow within hydraulic systems.
	2

	MODULE C OUTLINE:
· System Inspection

· Routine maintenance checks

· Tools and gauges

· Replacing hydraulic components




	MODULE D – PNEUMATIC SYSTEM – PROPERTIES, COMPONENTS, AND DISTRIBUTION

	MODULE DESCRIPTION – This module introduces the student to the basic principles of theories and laws associated with air distribution, the design of distribution networks, the control of those networks, and safety factors involved with pneumatic systems.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	D1.0   
Explain the elements of pneumatic theory.
	D1.1    This competency is measured cognitively.
	2



	D2.0
Read and interpret schematics. 
	D2.1    This competency is measured cognitively.
	2

	D3.0  
Draw a basic pneumatic system. 
	D3.1    Draw a basic pneumatic system given a set of required components. 
	1

	D4.0   
Assemble a basic pneumatic system.
	D4.1    Recognize pneumatic components and install a basic system.
	3

	LEARNING OBJECTIVES 
	KSA

	D1.1.1
Explain compressed air theory.

D1.1.2
Explain Bernoulli’s equation.

D1.1.3
Explain the terms air humidity, air hydration, air lubrication.

D1.1.4   Explain the concept of pneumatic pressure and flow.
	1

2

2

2

	D2.2.1
Explain terms and symbols used in a pneumatic system.

D2.2.2   State the basic components of a pneumatic system.
D2.2.3
Identify symbols used in diagrams of pneumatic systems.

D2.2.4
Interpret schematic diagrams of pneumatic systems.
D2.2.5
Summarize the pneumatic system preventive maintenance procedures. 

D2.2.6
Discuss the various methods of air preparation (ie purpose, receiver sizing, and specialized requirements for sterile processes).

D2.2.7
Summarize the lubrication of pneumatic systems and pneumatic tools. 


	2

1

2

2

2

2

2

	D3.1.1   Explain various ISO graphic pneumatic symbols.
	1

	D4.1.1   Describe various considerations when assembling a basic pneumatic system given a set of required components.
	3

	MODULE D OUTLINE:
· Compressed air theory

· Bernoulli’s equation

· Properties of gases

· Air Humidity

· Air Hydration

· Air Lubrication

· Pressure and flow

· Pneumatic schematics

· Pneumatic system components

· Air distribution

· Air filtering

· Types of compressors

· Compressor accessories

· Valves and valve operation

· Pressure regulation

· Fabricate pneumatic lines and fittings



	MODULE E – PNEUMATIC SYSTEMS MAINTENANCE

	MODULE DESCRIPTION – This module covers the inspection of pneumatic systems, identification of faulty components, removal and replacement of faulty components, and adjustment of flow and pressure.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	E1.0
Perform inspection of a pneumatic system. 
	E1.1
Inspect and verify the integrity of the pneumatic system.
	3


	E2.0    Replace damaged or faulty pneumatic components. 
	E2.1     Recognize, diagnose, and remove and replace faulty pneumatic components.
	2

	E3.0    Measure and adjust flow and pressure of a pneumatic system. 
	E3.1     Given a variety of lab situations, perform assigned tasks.
	3

	LEARNING OBJECTIVES 
	KSA

	E1.1.1
Explain the process of pneumatic system inspection.

E1.1.2
Explain the process of routine maintenance checks.

E1.1.3
Explain the use of pneumatic tools and gauges.
	3

3

3

	E2.2.1
Identify various pneumatic components.

E2.2.2
Explain the process of aligning a pneumatic cylinder piston.

E2.2.3   
Explain the process of pneumatic cylinder replacement.

E2.2.4   
Explain the process of pneumatic valve replacement.

E2.2.5   
Explain the process of pneumatic motor replacement.

E2.2.6   
Explain the process of pneumatic silencer replacement.

E2.2.7   
Explain the process of pneumatic filter replacement.

E2.2.8   
Explain the process of pneumatic air dryers replacement.

E2.2.9   
Explain the process of pneumatic water separators replacement.

E2.2.10 Explain the process of pneumatic Vacuum systems replacement.

E2.2.11 
Explain the process of pneumatic O-rings and seals replacement.
	1
2

2

2

2

2

2

2

2

2

2

	E3.1.1   
Explain the process of measuring and adjusting flow within pneumatic systems.
	3

	MODULE E OUTLINE:
· System Inspection

· Routine maintenance checks

· Tools and gauges

· Replacing pneumatic components

· Linear cylinders

· Cylinder sizing

· Aligning pneumatic cylinder pistons

· Valves and valve sizing

· Lubricating air compressors

· Automatic lubricating devices

· Water separators

· Vacuum systems

· Pneumatic O-rings and seals

· Measuring and adjusting pneumatic regulators


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
	44%
	44%
	12%
	

	Module B
	20%
	40%
	40%
	

	Module C
	
	54.5%
	45.5%
	

	Module D
	37.5%
	50%
	12.5%
	

	Module E
	7%
	66%
	27%
	


	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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