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PATHWAY:  
Climate Control Systems Technology
COURSE:  

Introduction to Mechanical Systems
UNIT 1: 

ACCT-IMS-1 HVACR Safety Concepts and Practices
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Annotation: 
This unit covers safe working procedures. It will expand on how to identify and limit hazards at the workplace. 
The unit also examines OSHA, personal protective equipment, and lockout/tag-out procedures.
Grade(s):  

	X
	9th

	X
	10th

	X
	11th

	X
	12th


Time:  
5 Hours
Author: 
Travis Ouzts
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: 
ACCT-IMS-1
Students will identify and/or demonstrate general HVACR and specific OSHA and EPA safety concepts and practices.
a. Demonstrate safe working procedures in the low voltage electrical environment.

b. Identify electrical hazards and explain how to minimize them in the HVACR workplace.

c. Explain safety issues concerning lockout/tag-out, PPE, assured grounding and isolation, confined spaces, and fall protection.
GPS Academic Standards:
SSCG15 

The student will explain the functions of the departments and agencies of the federal bureaucracy.

a. Compare and contrast the organization and responsibilities of independent regulatory agencies, government corporations, and executive agencies. 
b. Explain the functions of the Cabinet.
SCSh2 

Students will use standard safety practices for all classroom laboratory and field investigations.

a. Follow correct procedures for use of scientific apparatus. 
b. Demonstrate appropriate techniques in all laboratory situations. 
c. Follow correct protocol for identifying and reporting safety problems and violations.
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Enduring Understandings: 
Students are ultimately responsible for their own safety. Electrical safety knowledge is not just for those that work with electricity, but for everyone.
Essential Questions: 
· Why is electrical safety not just for those that work with electricity?
· How can you be safe when working with, or around, electricity?

· What is OSHA?

· What is PPE?

· How do you perform lockout/tag-out procedures?

Knowledge from this Unit:  
Students will be able to: 
•
Identify electrical hazards. 
•
Explain how to minimize electrical hazards in the HVACR workplace.
•
Describe the proper method to lock out and tag out electrical and mechanical.
Skills from this Unit:  
Students will:
· Perform electrical lockout/tag-out. 
· Test, reset, and explain a GFCI.
· Inspect electrical equipment for electrical hazards.
· Utilize proper PPE for the situation.
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Assessment Method Type: 
	
	Pre-test

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

	
	__ Quizzes/Tests

_x_ Unit test

	
	Group project

	x
	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

	x
	Subjective assessment/Informal observations

	
	__ Essay tests

_x_ 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

	x
	Dialogue and Discussion

	
	__ Student/teacher conferences
__ Partner and small group discussions

_x_ 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
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•
LESSON 1: Safety in the Low-Voltage Electrical Environment

1.
Identify the standards. Standards should be posted in the classroom.
ACCT-IMS-1
Students will identify and/or demonstrate general HVACR and specific OSHA and EPA safety concepts and practices.

a. Demonstrate safe working procedures in the low voltage electrical environment.

b. Identify electrical hazards and explain how to minimize them in the HVACR workplace.

c. Explain safety issues concerning lockout/tag-out, PPE, assured grounding and isolation, confined spaces, and fall protection.

2.
Review Essential Questions. Post Essential Questions in the classroom. 
•
Why is electrical safety not just for those that work with it?
3.
Identify and review the unit vocabulary. Terms may be posted on word wall.
	Shorting Probe
	Arc
	Fibrillation 

	GFCI
	Fuse Puller
	Hot Stick


4.
Show students Part One of the Safety Concepts and Practices PowerPoint. Have students fill out the Safety in Low-Voltage Electrical Environment Worksheet. Review general safety by going over the answers with them.

5. 
Summary:  

· Demonstrate an electric arc using a Tesla coil or a high voltage transformer (oil furnace type).

•
LESSON 2:  Limiting Exposure to Electric Shock

1.
Review Essential Questions. Post Essential Questions in the classroom.

• Why is electrical safety not just for those who work with it?

• How can you be safe while working with, or around, electricity?
2.
Review the key safety points from Lesson One.  
3. 
Provide students with the Limiting Exposure to Shock Worksheet. Show them Part Two of the Safety Concepts and Practices PowerPoint and have them fill in the answers. Review the answers with the students. 
4.
Summary

· Summarize by showing that electricity can pass through insulators if the voltage is high enough.

•
LESSON 3: Specialty Tools and System De-Energizing  

1.
Review Essential Questions. Post Essential Questions in the classroom.

• How can you be safe while working with or around electricity?
2.
Show the students Part Three of the Safety Concepts and Practices PowerPoint. During the PowerPoint, have students fill out the Specialty Tools and System De-Energizing Worksheet.


- During the capacitor slide, charge and discharge a small starting capacitor.
3.
Review the answers to the worksheet with students to make sure they understand the uses of the different tools. 

4.
Demonstrate proper use of tools and have students practice.

•
LESSON 4: OSHA and Electricity

1.
Review Essential Questions. Post Essential Questions in the classroom.

• How can you be safe while working with or around electricity?
2.
Pass out copies of the OSHA and Electricity Worksheet to students while showing them Part Four of the Safety Concepts and Practices PowerPoint. 

3.
Summary

· Review with your students the importance OSHA plays in the safety of those who work around electricity.

•
LESSON 5: Assured Grounding and Lockout/Tag-out

1.
Review Essential Questions. Post Essential Questions in the classroom.
· How can you be safe while working with or around electricity?
2.
Show students Part five of the Safety Concepts and Practices PowerPoint. Give each student a copy of the Assured Grounding and Lockout/Tag-out Worksheet.
3.
Summary
· Have students lockout/tag-out an equipment electrical supply and/or mechanical device
· Have students identify, test, and reset a GFCI 

•
ATTACHMENTS FOR LESSON PLANS:
Safety Concepts and Practices PowerPoint

Safety in Low-Voltage Electrical Environment

Limiting Exposure to Shock Worksheet

Specialty Tools and System De-Energizing Worksheet

OSHA and Electricity Worksheet

Assured Grounding and Lockout/Tag-out Worksheet

•
NOTES & REFLECTION: 

You may use the worksheets during the class discussion or as an individual worksheet. Before showing any videos, be sure they are appropriate for your class. There are also PowerPoints on the OSHA website (http://www.osha.gov/dte/outreach/construction_generalindustry/const_outreach_tp.html). If you want to go into greater detail on any of the topics, these PowerPoints might help.  
For the Lesson 1 and 2 summaries, you may want to watch YouTube videos to get better acquainted with how to demonstrate a Tesla coil or electricity passing through insulators. 
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Culminating Unit Performance Task Title: 
Electrical Hazards in Lab
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
Take the class into the lab. Using the Lab Safety Activity have each student identify three or more electrical proximity hazards. 
Attachments for Culminating Performance Task: 
Lab Safety Activity
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Web Resources:  

· Lockout tag-out- http://www.youtube.com/watch?v=CV6BDf40yZg
· Funny Lockout- http://www.youtube.com/watch?v=HaSeu7-YG1M
· Lockout tag-out sequence- http://www.youtube.com/watch?v=VhKKkRmhRGI
Materials & Equipment: 
· GFCI and GFCI whip
· Lockout/Tag-out kit 
· Tesla coil or high voltage transformer
· Computer with internet access
· Projection equipment
21st Century Technology Used: 
	
	Slide Show Software
	
	Graphing Software
	
	Audio File(s)

	
	Interactive Whiteboard
	
	Calculator
	
	Graphic Organizer

	
	Student Response System
	
	Desktop Publishing 
	
	Image File(s)

	
	Web Design Software
	
	Blog
	
	Video

	
	Animation Software
	
	Wiki
	
	Electronic Game or Puzzle Maker

	
	Email
	x
	Website
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