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PATHWAY:  
Climate Control Systems Technology
COURSE:  

Introduction to Mechanical Systems
UNIT 3: 

ACCT-IMS-3 Components and Schematic Symbols
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Annotation: 
Through lecture, discussion, and worksheet activities, the students will learn the basic schematic symbols. Expanding upon that, the students will learn how these symbols play a role in a schematic diagram. Finally, an understanding of the importance of the sequence of operations will be gained.
Grade(s):  

	x
	9th

	x
	10th

	x
	11th

	x
	12th


Time:  
20 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-3
Students will compare components to their schematic symbols.
a. Compare components to their schematic symbol.

b. Read and interpret schematic diagrams.

c. Identify the sequence of operation for a basic HVACR schematic diagram.
GPS Academic Standards:
MM1P4 

Students will make connections among mathematical ideas and to other disciplines.
a. Recognize and use connections among mathematical ideas.

b. Understand how mathematical ideas interconnect and build on one another to

produce a coherent whole.

c. 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.
SCSh5 

Students will demonstrate the computation and estimation skills necessary for analyzing data and developing reasonable scientific explanations.

a. Trace the source on any large disparity between estimated and calculated answers to problems. 
b. Consider possible effects of measurement errors on calculations. 

c. Recognize the relationship between accuracy and precision. 

d. Express appropriate numbers of significant figures for calculated data, using scientific notation where appropriate. 

e. Solve scientific problems by substituting quantitative values, using dimensional analysis and/or simple algebraic formulas as appropriate.
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Enduring Understandings: 
Schematic diagrams are essential in understanding HVACR control systems. Specifically, one must be able to interpret the symbols used in a schematic diagram in order to understand the system and its sequence of operation. Without these skills, one will not be able to successfully interpret a diagram required for a task at hand.
Essential Questions: 
· What is the function of component symbols?

· How are schematic diagrams useful?

· What types of components appear on a schematic diagram?

Knowledge from this Unit:  
Students will be able to: 
· Recognize the schematic symbols for common HVACR components.
· Provide reasoning for the usefulness of schematic diagrams.

· Explain the importance of sequence of operation in a system.
Skills from this Unit:  
Students will:
· Interpret basic schematic diagrams.
· Create a basic system with the appropriate sequence of operation.
· Make corrections to faulty diagrams and sequence of operations.
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Assessment Method Type: 
	
	Pre-test

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

	
	__ Quizzes/Tests

__ 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
_X_ 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


Assessment Attachments and / or Directions: 
NONE
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•
LESSON 1: Schematic Symbols

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

ACCT-IMS-3
Students will compare components to their schematic symbols.

a. Compare components to their schematic symbol.

b. Read and interpret schematic diagrams.

c. Identify the sequence of operation for a basic HVACR schematic diagram.
2.
Review Essential Questions. Post Essential Questions in the classroom. 
· Why are component symbols and schematic diagrams important?

3.
Identify and review the unit vocabulary. Terms may be posted on word wall.
	Thermostat
	Relay
	Contactor

	Motor Starter
	Pressure switch
	Limit switch

	Thermocouple
	Flow switch
	Capacitor

	Thermal overload
	Fuse
	Transformer

	Solenoid
	Contacts
	Motor


4.
Lead a discussion on electrical components and how they are represented on a schematic diagram. Have the actual component for the students to examine. Explain the purpose of each component and how it works. See Teacher Notes for lecture outline.
•
LESSON 2:  Schematic Diagrams

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

· Why are component symbols and schematic diagrams important?

2.
Lead a discussion on wiring diagrams, the different types and how they are drawn.
Have examples of basic wiring diagrams available to the students during the discussion. See Teacher Notes for lecture outline.
3.     Discuss different types of drawings the student may run into in the field.

· Discuss the pros and cons of various types of drawings and have examples of each.

· Pictorial diagrams 

· Factual Diagrams

· Ladder diagrams

4.
Conclude with a summary and question and answer session on schematic diagrams and any remaining questions from schematic symbols.
•
LESSON 3: Sequence of operation for HVACR Schematic Diagram

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

· Why are component symbols and schematic diagrams important?

2.    Lead a discussion on sequence of operation. See Teacher Notes for lecture outline.
3.
Review all aspects covered of schematic diagrams and symbols. Answer any questions students may have.
•
ATTACHMENTS FOR LESSON PLANS:
Starter Lab Activity
Schematic Circuit Lab Activity

Schematic Symbols Lab Activity

Relay Contractor Lab Activity

Sequence of Operation Lab Activity

Teacher Notes
•
NOTES & REFLECTION: 

Five activities are attached for the teacher to handout at his or her discretion when students need reinforcement.
ELECTRICITY FOR REFRIGERATION, HEATING AND AIR CONDITIONING - Thompson Delmar Learning 
ISBN  1-4180-4287-0


Add to any activity as needed.

Have students find diagrams on-line and determine their sequence of operation.


Include a legend on each student drawn schematic.

NCCER
Electrical Level-2  Module 26211
HVAC Level-2  Module 03208
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Culminating Unit Performance Task Title: 
Creating/Reading drawings
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
Provide students with drawings using symbols to analyze.
Attachments for Culminating Performance Task: 
NONE
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Web Resources:
http://www.rapidtables.com/electric/electrical_symbols.htm
http://quizlet.com/2781709/electrical-wiring-diagram-symbols-flash-cards/
http://www.youtube.com/watch?v=YKmM4dxO84s
http://www.exman.com/ims.html#ia
Materials & Equipment: 
· Computer with Internet access

· BASIC CONTROL COMPONENTS NEEDED

· Thermostat

· Transformer 

· Relays

· Electronic solid state relay

· Time delay relay

· Contactors

· Starter

· Coil

· Contacts

· Low pressure switches

· High pressure switches

· Furnace fan switch

· Limit switches

· Thermocouple

· Fan proving switch – centrifugal and air pressure

· Fuses

· Circuit breaker

· Pushbutton switch n.o.

· Pushbutton switch n.c.

· Push button switch momentary

· Basic hand tools

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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