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Career, Technical, & Agricultural Education







PATHWAY:  
Energy Systems
COURSE:  

Energy and Power Technology
UNIT 7: 

ENRG-EP-7 Fluid Power
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Annotation: 
Students will learn about fluid systems, complete various fluid experiments, and construct a fluid operated putt-putt boat and design their own fluid devices.  
Grade(s):  

	
	9th

	X
	10th

	X
	11th

	X
	12th


Time:  
20 Hours
Author: 
Christie Schmitt
Students with Disabilities:

For students with disabilities, the instructor should refer to the student's IEP to be sure that the accommodations specified are being provided. Instructors should also familiarize themselves with the provisions of Behavior Intervention Plans that may be part of a student's IEP. Frequent consultation with a student's special education instructor will be beneficial in providing appropriate differentiation.
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GPS Focus Standards: 
ENGR-EP-3 
Students will differentiate between fluid power systems and apply the laws that govern each. 

a) Explain the difference between open fluid systems (e.g., irrigation, forced hot air system, air compressors) and closed fluid systems (e.g., force hot water system, hydraulic brakes). 

b) Explain what is meant by fluid power. 

c) Compare and contrast how the volume of a gas varies with the changes in pressure and temperature. 

d) Describe how a fluid is able to transfer force as well as change the relationship between force and distance or speed. 

e) Calculate the ability of a hydraulic system to multiply distance, force and effect directional change. 

f) Solve mathematical problems involving changes in pressure, temperature, and volume in fluid power systems. 

GPS Academic Standards:
SPS7 
Students will determine relationships among force, mass, and motion. 

b. Apply Newton’s three laws to everyday situations by explaining the following: 

Inertia, Relationship between force, mass and acceleration, Equal and opposite forces 

SP1 
Students will analyze the relationships between force, mass, gravity, and the motion of objects. 

d. Measure and calculate the magnitude of frictional forces and Newton’s three Laws of Motion. 

SPS5 
Students will compare and contrast the phases of matter as they relate to atomic and molecular motion. 

a. Compare and contrast the atomic/molecular motion of solids, liquids, gases and plasmas. 

b. Relate temperature, pressure, and volume of gases to the behavior of gases. 

MM3P1 
Students will solve problems (using appropriate technology). 

d. Solve problems that arise in mathematics and in other contexts. 


e. Apply and adapt a variety of appropriate strategies to solve problems. 

MM3P4 
Students will make connections among mathematical ideas and to other disciplines 


d. Recognize and apply mathematics in contexts outside of mathematics. 

ELAALRC3 
The student acquires new vocabulary in each content area and uses it correctly. 

a. Demonstrates an understanding of contextual vocabulary in various subjects. 

b. Uses content vocabulary in writing and speaking. 

c. Explores understanding of new words found in subject area texts. 
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Enduring Understandings: 

Fluid power is in devices and systems all around us each day.  Machinery is run off of some sort of fluid system whether it is a combustion engine in a car or an open fluid system in an irrigation system.
Essential Questions: 
· What is a fluid system?

· Why are fluid systems such a great source of energy?  

· What are the advantages of hydraulic versus pneumatic systems?

· Why is it important to know what kinds of systems machines use to run?

Knowledge from this Unit:  
Students will:

· Explain what a fluid system is.

· Identify hydraulic systems

· Describe pneumatic systems.  
· Understand the benefits and draw-backs of hydraulic and pneumatic systems. 
Skills from this Unit:
Students will be able to:

· Design a fluid system

· Construct a hydraulic system

· Diagram a pneumatic system
· Demonstrate the relationship between pressure and volume.

[image: image4.jpg]% ASSESSMENTS




Assessment Method Type: 
	
	Pre-test

	
	Objective assessment - multiple-choice, true- false, etc.

	
	__ Quizzes/Tests

__ Unit test

	X
	Group project

	
	Individual project

	
	Self-assessment - May include practice quizzes, games, simulations, checklists, etc.

	
	__ Self-check rubrics   

__ Self-check during writing/planning process

__ Lab Book
__ Reflect on evaluations of work from teachers, business partners, and competition judges

__ Academic prompts

__ Practice quizzes/tests

	
	Subjective assessment/Informal observations

	
	__ Essay tests

__ Observe students working with partners

__ Observe students role playing

	
	Peer-assessment  

	
	__ Peer editing & commentary of products/projects/presentations using rubrics

__ Peer editing and/or critiquing

	
	Dialogue and Discussion

	
	__ Student/teacher conferences
__ Partner and small group discussions

__ Whole group discussions
__ Interaction with/feedback from community members/speakers and business partners

	
	Constructed Responses

	
	__ Chart good reading/writing/listening/speaking habits

__ Application of skills to real-life situations/scenarios

	
	Post-test


Assessment Attachments and / or Directions: 
NONE
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•
LESSON 1: Introduction of Hydraulics and Pneumatics 

1.
Identify the standards. Standards should be posted in the classroom.

ENGR-EP-3 
Students will differentiate between fluid power systems and apply the laws that govern each. 

a) Explain the difference between open fluid systems (e.g., irrigation, forced hot air system, air compressors) and closed fluid systems (e.g., force hot water system, hydraulic brakes). 

b) Explain what is meant by fluid power. 

c) Compare and contrast how the volume of a gas varies with the changes in pressure and temperature. 

d) Describe how a fluid is able to transfer force as well as change the relationship between force and distance or speed. 

e) Calculate the ability of a hydraulic system to multiply distance, force and effect directional change. 

f) Solve mathematical problems involving changes in pressure, temperature, and volume in fluid power systems. 

2.
Review Essential Questions. Post Essential Questions in the Classroom.

· What is a fluid system?

· Why are fluid systems such a great source of energy?  

3.

	Fluid Systems 
	Hydraulics
	Pneumatics 

	
	
	


4.
Potato Cannon 

**This site is available for use online, but cannot be reproduced in an attachment.


Show students How Spud Guns Work, located at http://home.howstuffworks.com/spud-gun.htm  Afterward, have the students write the explanation in their own words (1-2 minutes).
5. Putt-putt Boat Demonstration


**This video can be accessed by creating a free schooltube account online, but cannot be reproduced as an attachment

Construct a Putt-Putt boat and have students observe the boat.  Have them brainstorm in a team of 2 or 3 how the boat is working and write a conclusion or draw a picture of what is happening.  Present these ideas to the class.  

This website will give you a video clip of how to build the boat.  http://www.schooltube.com/video/5bde420608bdfa3a0b9b/Part-24-Build-a-Putt-PuttPop-Pop-Steam-Boat
The following website gives directions of how to create a Putt-putt boat as well as various pictures of several designs.  http://sciencetoymaker.org/boat/index.htm
•
LESSON 2: Introduction of Hydraulics and Pneumatics 

1. Review Essential Questions. Post Essential Questions in the classroom. 
· What are the advantages of hydraulic versus pneumatic systems?
2. Review the ideas covered yesterday.  

· Fluid Power

· Pneumatic Systems

· Hydraulic Systems

3. Have each team of 2 students choose a topic to research (hydraulic or pneumatic systems).  They should prepare a PowerPoint of their researched information including the following: 

a. History

b. How does it work 

c. Advantages and disadvantages  

d. Everyday uses 
4. Each team should present their information to a team with an opposite topic.  Have the best 2 from each category present to the class.
5. Review- Go back over important points that the students should remember about the history of hydraulic and pneumatic systems.
LESSON 3: Fluids Lab 

1. Review Essential Questions. Post Essential Questions in the classroom. 
· What are the advantages of hydraulic versus pneumatic systems?
2. Review the ideas covered yesterday.
· History of hydraulic and pneumatic systems

· How pneumatic and hydraulic systems work

· Everyday uses of hydraulic and pneumatic systems

3. Have each team of two students complete the Pneumatics and Hydraulics Lab. 
LESSON 4: Putt Putt Boat 

1. Review Essential Questions. Post Essential Questions in the classroom. 
· Why is it important to know what kinds of systems machines use to run?
2. Review the ideas covered yesterday.  
· Go over the concepts of force and pressure from the lab

3. Have each team of two design and build a putt-putt boat.  Have the following materials available for 
each team.  

a. Straws 





g.    Scissors 

b. Soda can 




h.    Ruler

c. Wax cartoons or plastic folders 

i.     Epoxy 

d. Bending straws 



j.     Candles 

e. Tape 





k.     Matches or lighter 

f. Stapler 





l.      Other items can be substituted

ATTACHMENTS FOR LESSON PLANS:
Fluid Creations Rubric 
Pneumatics and Hydraulics Lab

NOTES & REFLECTION: 
Use the website below to have your students build, or have them research and construct their own.  

The following website gives directions of how to create a putt-putt boat as well as various pictures of several designs.  http://sciencetoymaker.org/boat/index.htm
You will need model materials for the culminating assessment, or you can have each group provide their own.  
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Culminating Unit Performance Task Title: 
Fluid Creations Project
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
Students will complete a project working through the engineering design process to design a product that incorporates fluid systems and construct a model.  Have each team of two design their own fluid powered device and construct a mock-up.  They should follow the design process in their construction.  Give them the Fluid Creations Rubric to help them
Attachments for Culminating Performance Task: 
Fluid Creations Project Rubric
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Web Resources:
Video of the Potato Launcher can be found at http://home.howstuffworks.com/spud-gun.htm.
This website will give you a video clip of how to build the putt-putt boat.  http://www.schooltube.com/video/5bde420608bdfa3a0b9b/Part-24-Build-a-Putt-PuttPop-Pop-Steam-Boat
The following website gives directions of how to create a putt-putt boat as well as various pictures  of several designs.  http://sciencetoymaker.org/boat/index.htm
Materials & Equipment:
· Computer with internet access

· Projection Equipment

Putt-putt Boat Materials 
g. Straws 





g.    Scissors 
h. Soda can 




h.    Ruler
i. Wax cartoons or plastic folders 

i.     Epoxy 
j. Bending straws 



j.     Candles 
k. Tape 





k.     Matches or lighter 
l. Stapler 





l.      Other items can be substituted
21st Century Technology Used: 
	x
	Slide Show Software
	
	Graphing Software
	
	Audio File(s)

	
	Interactive Whiteboard
	
	Calculator
	
	Graphic Organizer

	
	Student Response System
	
	Desktop Publishing 
	x
	Image File(s)

	
	Web Design Software
	
	Blog
	x
	Video

	
	Animation Software
	
	Wiki
	
	Electronic Game or Puzzle Maker

	
	Email
	x
	Website
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Engineering and Technology
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