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PATHWAY:  
Climate Control Systems Technology
COURSE:  

Introduction to Mechanical Systems
UNIT 4: 

ACCT-IMS-4 Basic Theory of Electronics & Semiconductors
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Annotation: 
Through class discussions, activities, and demonstrations, one will successfully be able to determine the types of the electronics needed in certain HVACR control system and what components make up those electronics.
Grade(s):  

	X
	9th

	X
	10th

	X
	11th

	X
	12th


Time:  
25 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-4
Students will investigate the basic theory of electronics and semiconductors and identify how they are used in HVACR.
a. Investigate the basic theory of electronics and semiconductors.

b. Describe the operation, use, and testing of components used in HVACR equipment.

c. Identify different types of resistors and explain how their resistance values can be determined.

d. Identify the connectors on a personal computer.
GPS Academic Standards:
MM4P4 

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.
SCSh3 

Students will identify and investigate problems scientifically.
a. Suggest reasonable hypotheses for identified problems. 

b. Develop procedures for solving scientific problems. 

e. Develop reasonable conclusions based on data collected. 

f. Evaluate whether conclusions are reasonable by reviewing the process and

checking against other available information.
SCSh4 

Students will use tools and instruments for observing, measuring, and manipulation scientific equipment and materials.

a. Develop and use systematic procedures for recording and organizing

information. 

c. Use technology to develop, test, and revise experimental or mathematical

models.
MM1P1 

Students will solve problems (using appropriate technology).

a. Build new mathematical knowledge through problem solving. 

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

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

d. Monitor and reflect on the process of mathematical problem solving.
[image: image3.png]% UNDERSTANDINGS & GOALS





Enduring Understandings: 
Electronics are an integral part of HVACR control systems. An understanding of the types of electronics used, and what the components of those electronics are, is vital to an understanding of the task at hand.
Essential Questions: 
· How are electronics utilized in HVACR control systems?
· What types of electronics are used in HVACR control systems?

· What is the importance of resistors?

Knowledge from this Unit:  
Students will be able to: 
· Explain the basic theory of electronics and semi-conductors
· Illuminate how various semi-conductor components work and are utilized in the control system.

· Describe the operation of cad cells and thermistors.

Skills from this Unit:  
Students will:
· Identify different types of resistors and determine their resistance values.
· Check and test semiconductor devices.

· Identify the connectors on a computer.
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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

	X
	Constructed Responses

	
	__ Chart good reading/writing/listening/speaking habits

_X_ Application of skills to real-life situations/scenarios

	
	Post-test


ATTACHMENTS FOR LESSON PLANS:

NONE
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•
LESSON 1: Basic Theory of Electronics and Semiconductors

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

ACCT-IMS-4
Students will investigate the basic theory of electronics and semiconductors and identify how they are used in HVACR.

a. Investigate the basic theory of electronics and semiconductors.

b. Describe the operation, use, and testing of components used in HVACR equipment.

c. Identify different types of resistors and explain how their resistance values can be determined.

d. Identify the connectors on a personal computer.

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

· How are electronics utilized in HVACR control systems?

3.
Identify and review the unit vocabulary. Terms may be posted on word wall.
	Anode
	Cathode
	BIOS

	Chip
	Electronics
	Integrated circuit

	LED
	Microprocessor
	Photo diode

	Rectifier
	Semiconductor
	Electromechanical

	BIOS
	Parallel I/O
	Serial I/O

	USB
	Diac
	Triac


4.  Lead a discussion on how electronics are used in the control of HVAC systems.
· The similarities and differences of electronic and electromechanical controls.

· The advantages of using electronic controls.


The law of electric charges and the law of centrifugal force as applied to electrons in an atom.

· Neutral atoms, positive ions, negative ions, and current flow.


Discuss the fundamentals of semiconductors, solid state electronics, and micro-miniature electronics.
· Review conductors including free valence electrons

· Review the atomic properties of insulators.

· Discuss semiconductors including what materials make good semiconductors. 

· What we mean by doping a semiconductor. 

· How to make an N-type material and what that means.

· How to make a p-type material and what that means.

· What is a PN junction?
•
LESSON 2:  Operation, use, and testing of components used in HVACR equipment

1.     Review Essential Questions. 
· How are electronics utilized in HVACR control systems?

· What types of electronics are used in HVACR control systems?

2.
Lead a discussion on electronic components.
General
· How electronics (semiconductors) are made?

· Continue with specific components

Diodes 

· What is reactification?

· What is an anode and cathode?
· Have several different diodes to pass around so that the students can become familiar with their different shapes and sizes. (be sure to have LED's in the assortment)
· Discuss the different markings used to distinguish the anode from the cathode.

· Discuss how to test a diode.
· Have the student test diodes. (have a battery for the LED's) (activity)
· Discuss rectifiers and why they are used.

· Half-wave rectifier
· Full-wave rectifier
· Bridge rectifier
· Silicone controlled rectifier

· Diac
· Triac
· The difference in Light emitting diode(LED) and photo diodes and where they are used

· Liquid crystal display (LCD) - How they work and where they are used.

Thermistors  
· Have several different sizes and shapes of thermistors to pass around for students to become familiar with.

· How and where thermistors can be used to sense temperature and vacuum.

·  How a thermistor can be used to boost torque on a PSC motor.
· How to test Thermistors. (Have students test various thermistors) (activity)
· Thermistor use in a thermal electric expansion valve.

CAD cells

· What they are used for and how the work.(Have students test a CAD cell) (activity)
Motors 
· Electronically commutated.

· Variable frequency drives.

Printed circuit boards

· How PC boards are made, used, checked and replaced.

IC's 
· Integrated circuits what they are and where they are used.

Microprocessors  
· Discuss the advantages and uses of microprocessors. (Precise control, collecting information, diagnosing problems, etc.)
Discuss precautions to take for electrostatic discharge.

3.
Summary

· Have an opportunity for questions and answers from the students.
•
LESSON 3: Resistors and Resistance Values

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

· How are electronics utilized in HVACR control systems?

· What types of electronics are used in HVACR control systems?

· What is the importance of resistors?

2.
Lead a discussion on resistors.
· Carbon composition

· Wire wound

· Variable

· Power rating

· Replacing 
Discuss resistor applications in HVACR.

· Cooling compensators

· Heat anticipators

· Capacitor Bleed-off etc.

Determine a resistors resistance value.

· Resistor color band codes.
· What the 1st, 2nd, 3rd, and 4th color band represent.

3.
Summary
· Have students determine the resistance value and tolerance range for several resistors.

· Have students check the resistance with an Ohmmeter and determine whether a resistor is good or bad. (Have some that are not within the tolerance range)
•
LESSON 4: Connectors on a Personal Computer


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

· How are electronics utilized in HVACR control systems?

2.
Discuss how computers are used to manage building systems
· Residential, commercial and residential

Discuss the differences in mainframe and personal computers.
· Where mainframe computers are used

· The differences in a Macintosh (MAC) and a PC.

· Laptops

· Components of a typical computer

· CD-ROM, CD-R, CD-RW, DVD, USB, Floppy disc

· Monitor, keyboard, speakers, types of mouse

· Touch screens
Discuss different connection devices and where they are located.

· Mouse ports, keyboard jacks, USB ports, Serial ports, Parallel ports, monitor ports, Modem connections, sound card jacks, expansion slots.

· Universal serial bus (USB) and its versatility

Discuss different types of computer storage media.

· Diskette, Magnetic tape, CD-RW, DVD-R, Flash card, USB flash drive, external hard drive.
3.
Summary
· Have an opportunity for questions and answers from the students.
· Have students identify the components and connections on a PC and a Laptop.
•
ATTACHMENTS FOR LESSON PLANS:
Resistance Measurement Activity
•
NOTES & REFLECTION: 

NCCER Contren Learning Series – HVAC Level-2
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Culminating Unit Performance Task Title: 
Resistance Measurement
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
Pass out Resistance Measurement Activity and have students turn in for completion grade.
Attachments for Culminating Performance Task: 

Resistance Measurement Activity
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Web Resources:
http://en.wikipedia.org/wiki/Electronics#Electronics_theory
http://www.dmoz.org/Science/Technology/Electronics/Tutorials/
http://www.opamp-electronics.com/tutorials/dc_theory.htm
http://www.opamp-electronics.com/tutorials/semiconductor_theory.htm
http://www.squidoo.com/computer-components-list
http://www.electronicstheory.com/
http://www.authorstream.com/Presentation/LSMguru-70150-Basic-Electronics-Outline-Elements-Electricity-Voltage-Current-Resistance-Forms-AC-Vocabu-electroni-Entertainment-ppt-powerpoint/
Materials & Equipment: 
· Computer with Internet access

· Diode assortment
· Thermistors

· Cad cell

· Resistor assortment

· Printed circuit board

· Grounding wrist strap

· CD's , DVD's, Flash cards, USB flash drives and a floppy disk
21st Century Technology Used: 
	
	Slide Show Software
	
	Graphing Software
	
	Audio File(s)

	
	Interactive Whiteboard
	X
	Calculator
	
	Graphic Organizer

	
	Student Response System
	
	Desktop Publishing 
	
	Image File(s)

	
	Web Design Software
	
	Blog
	
	Video

	
	Animation Software
	X
	Wiki
	
	Electronic Game or Puzzle Maker

	
	Email
	X
	Website
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