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Avionics AVT 216



This course may be taught in its entirety or individual instructional modules may be taught for short-term training.  Contents of this course may be used in adult education work based project learner activities, adult education workplace education, career/technical education degree and non-degree programs, noncredit training, and customized training.  

COURSE DESCRIPTION  

This course provides instruction in aircraft autopilot theory, data buss, electrical power, and integrated systems.  Emphasis is placed upon integrated aircraft systems and the diagnosis, alignment, maintenance, inspection of, and troubleshooting of these systems.  
COURSE PREFIXS/NUMBERS (applicable if entire course is taught in a career/technical education degree or non-degree program)  
AVT 216

CONTACT/CREDIT HOURS (applicable if entire course is taught in a career/technical education degree or non-degree program)  

Theory Contact/Credit Hours  
  

 2/2 hours  (1:1)

Lab Contact/Credit Hours



 6/2 hours  (3:1)

Total Contact/Credit Hours 

 
 8/4 hours

NOTE: Colleges may schedule lab hours as manipulative (3:1) or experimental (2:1).  Adjustments in contact hours must be made accordingly.

PREREQUISITE COURSES (applicable if entire course is taught in a career/technical education degree or non-degree program)
As required by program.
CO-REQUISITE COURSES (applicable if entire course is taught in a career/technical education degree or non-degree program)
As required by program.
PREREQUISITE KNOWLEDGE: The Avionics discipline is highly technical.  Students desiring to enroll should demonstrate an ability to solve practical problems using the specific subject areas listed below. 

General Math including areas such as integers, percents, ratio and proportions, metric system, probability and linear equations.
Advanced Math including areas such as Analytical Geometry and Trigonometry.

Computers and Applications including areas such as the component parts, functions and software applications.

Technical Writing including such areas as research, organization, composition, documentation, and presentation of a report.
INDUSTRY COMPETENCIES

Use avionics systems test equipment
Perform operational check of avionics systems
Troubleshoot avionics systems
Align or adjust avionics systems

Maintain avionics systems

Inspect avionics systems

COURSE OBJECTIVES

The cognitive objective of this course is for each student to apply foundational knowledge learned in this course and prerequisite courses to perform stated entry-level industry competencies. 

The performance objective of this course is for each student to demonstrate mastery of foundational knowledge learned in this course and prerequisite courses to solve simulated aircraft electronic problems and exercises encountered in class. 
INDUSTRY COMPETENCIES AND CRITERION OBJECTIVES

	INDUSTRY COMPETENCIES
	CRITERION OBJECTIVES

	MODULE D   AVIONICS SYSTEMS DIAGNOSIS AND TROUBLESHOOTING

	Inspect avionics systems
	Given the knowledge learned in class, a serviceable aircraft and manual specifications, inspect installed systems to industry standards.

	Troubleshoot avionics systems
	Given the knowledge learned in class, tools and an industry standard facility, troubleshoot line replaceable units to component level.

Given the knowledge learned in class, industry standard test equipment, tools, avionics devices, an industry standard facility, and a serviceable aircraft, perform troubleshooting of avionics systems in accordance with industry standards.

	Align or adjust avionics systems
	Given the knowledge learned in class, a tool kit, manuals, line replaceable units, and test equipment, align avionics systems to manufacturer’s performance standards.

	Perform operational check of avionics systems

	Given the knowledge learned in class, industry standard test equipment, tools, avionics devices, and an industry standard facility, perform operational checkout of avionics systems to industry standards.


	Use avionics systems test equipment

	Given the knowledge learned in class, avionics system and test equipment, use the test equipment to evaluate avionics components to minimum industry standards.



	Maintain avionics systems
	Given the knowledge learned in class, tools and an industry standard facility, remove and install line replaceable units to industry standards.

Given the knowledge learned in class, general and specialized tools, manufacturer’s specifications, and a serviceable aircraft, remove and install an avionics system component to specification.

Given the knowledge learned in class, general and specialized tools, manufacturer’s specifications, and a serviceable aircraft, remove and install composite structures to specification.

	Locally identified industry competencies
	Locally developed criterion objectives


ENABLING OBJECTIVES/KEY INDICATORS

MODULE A: AVIONICS SYSTEMS PART 1

· Identify types of avionics indicators

· Explain the function of each type of avionics indicator 

· Explain the theory of fight control

· Name the aircraft flight control surfaces

· Explain the axis of flight 

· State the purpose of autopilot servo systems

· Explain the operation of autopilot servo systems

· State the purpose of air data computers

· Explain the operation of air data computers

· Identify the components of the KCS 55 Compass System

· Explain the function of each KCS 55 Compass System components

· State the purpose of the KCS 55 Compass System 

· Explain the operation of the KC 55 Compass System

· Identify the components of the KFC 200 Autopilot System

· Explain the function of each KFC 200 Autopilot System components

· State the purpose of the KFC 200 Autopilot System 

· Explain the operation of the KFC 200 Autopilot System

MODULE B: AVIONICS SYSTEMS POWER SUPPLIES

· State the purpose of aircraft storage batteries

· Identify types of aircraft storage batteries

· Explain battery ratings

· Summarize the process for charging batteries

· Summarize the process of installing aircraft batteries

· State the purpose of Nickel-Cadmium Storage batteries

· Summarize the process for charging Nickel-Cadmium Storage batteries

· Explain the procedures for maintaining batteries

· State the requirements for Power Distribution Systems

· State the purpose of Power Distribution Systems

· Identify the types of Power Distribution Systems

· Identify the components of Power Distribution Systems

· Explain the function of each Power Distribution System component

· Describe Electrical System Configurations

· Identify typical large Aircraft Power Distribution Systems

· Explain electrical motor theory

· Describe electrical motor construction

· State the purpose of electrical motors

· Summarize the steps for inspecting electrical motors

· Explain DC generator theory

· Describe DC Generator construction

· State the purpose of a DC Generator

· Explain the function of Starter-Generators

· Explain the operation of Starter-Generators

· Explain the function of generator control

· Explain the theory of AC generation

· State the purpose of voltage regulators

· Describe the function of voltage regulators

· State the purpose of AC generators

· Describe the function of AC generators

· State the purpose of inverters

· Describe the function of inverters

· State the purpose of Constant Frequency Systems

· Describe the function of Constant Frequency Systems

MODULE C: AVIONCIS SYSTEMS PART 2

· State the purpose of avionic data buses

· Describe avionic systems architectures

· Identify types of avionic data busses

· Describe the function of avionic data buses

· State the purpose of TCAS

· Explain the operation of TCAS

· Describe the process of troubleshooting TCAS

· State the purpose of GPWS

· Describe the operation of GPWS

· Explain the operation of GPWS modes

MODULE D: AVIONICS SYSTEMS DIAGNOSIS AND TROUBLESHOOTING

· Identify the components of the Collins Pro Line II Avionics Systems 

· Describe the capabilities of the Collins Pro Line II Avionics Systems

· Beech 1900D Flightline Maintenance 

· Summarize the avionics system operational checkout process

· Summarize the avionics system troubleshooting process

COURSE CONTENT OUTLINE

MODULE A: AVIONICS SYSTEMS PART 1

INDICATORS

· Introduction

· The Gyroscope

· Mechanical - to - Electrical Interfaces

· Slaved Gyros and Flux Gates

· The HSI

· The EFIS System

· Topology of an EFIS System

· The Altimeter

FLIGHT CONTROL SYSTEMS

· Introduction

· Theory of Flight and Aircraft Control Surfaces

· Roll Channel Operation


· Pitch Channel Operation

· Yaw Channel Operation

· Autopilot Servo Systems

· Air Data Computers

THE KCS 55 COMPASS SYSTEM

· The KI 525 Indicator

· The KG 102 Remote Gyro

· The KA 51A Slaving Accessory

· The KMT 112 Magnetic Azimuth Transmitter



THE KFC 200 AUTOPILOT SYSTEM
· The KC 290 Mode Controller

· The KA 285 Mode Annunciator

· The KI 256 Flight Command Indicator

· The KS 270 Pitch Servo

· The KS 271 Roll Servo

· The KS 272 Pitch Trim Servo

· The KC 295 Flight Compute

MODULE B: AVIONICS SYSTEMS POWER SUPPLIES 

AIRCRAFT STORAGE BATTERIES

· Dry Cells and Batteries

· Batteries

· Storage Batteries

· Battery Ratings

· Testing of Lead Acid Batteries

· Battery Charging

· Installation of Aircraft Batteries

· Nickel-Cadmium Storage Batteries

· Charging Nickel-Cadmium Batteries

· Maintenance Procedures

POWER DISTRIBUTION SYSTEMS

· Requirements for Power Distribution Systems

· Main Power Distribution Systems

· Large Aircraft Electrical Systems

· Power Sources

· System Components

· Electrical System Configurations

· Typical Large Aircraft Systems


· Boeing 727


· Boeing 737

· Boeing 747

· DC 9

· DC 10

ELECTRIC MOTORS

· Motor Theory

· Motor Construction

· AC Motors

· Inspection and Maintenance of Motors

DC GENERATORS

· Generator Theory

· Starter-Generators

· DC Generator Construction

· Generator Control

ALTERNATORS AND INVERTERS

· AC Generation

· Voltage Regulators

· AC Generators

· Inverters

· Constant Frequency Systems

MODULE C: AVIONCIS SYSTEMS PART 2

AVIONICS DATA BUSSES

· Avionics System Architectures

· Types of Avionic Data Busses

· ARINC 429

· ARINC 629

· CSDB

· ASCB

· MIL-STD 1553

· MIL-STD 1773

· ARINC 429 Word Types

· Format

· BCD

· BNR

· AIM

· ISO Alphabet

· Maintenance

· 1.4 TCAS

· What is TCAS

· Typical Operation

· Principles of TCAS

· How TCAS Resolves Encounters

· How TCAS Presents Advisories

· Troubleshooting TCAS  

· 1.5 GPWS

· What is GPWS

· Mode 1

· Mode 2A

· Mode 2B

· Mode 3

· Mode 4

· Mode 5

· Inputs and outputs

MODULE D: AVIONICS SYSTEMS DIAGNOSIS AND TROUBLESHOOTING

COLLINS PRO LINE II AVIONICS SYSTEMS

· The VHF 21/22 COMM System

· The VIR 32 NAV System

· The ADF 60 

· The DME 42

· The TDR 90 Transponder

· The ALT 55 Radio Altimeter

· The WXR 270 Weather Radar

BEECH 1900D FLIGHTLINE MAINTENANCE
· Systems Overview

· EFIS 84 System Operation

· EFIS 84 System Troubleshooting

· FYD 65 Flight Control/Autopilot System

· FYD 65 System Troubleshooting

· APS Autopilot Troubleshooting

· Attitude and Heading System Operation

· Attitude and Heading System Troubleshooting

· ADS 85 Air Data System Operation

· ADS 85 Air Data System Troubleshooting

· WXR 350 Weather Radar Operation

· WXR 350 Weather Radar Troubleshooting

· Pro Line II Avionics Operation

· Pro Line II Avionics Troubleshooting

RECOMMENDED METHODS OF EVALUATION: The table of specifications below identifies the number of enabling objectives/key indicators per cognitive domain level of learning (Knowledge, Comprehension, Application) per module. The instructor should develop 1-3 test questions per Knowledge level of learning, 2-4 test questions per Comprehension level of learning, and 5-6 questions per Application level of learning.  The instructor should use the following test item types for each level of learning:

Knowledge: Alternative response test items (true/false or yes/no) 

Comprehension: Multiple choice

Application: Multiple choice, short answer exercises

The table of specifications also identifies the number of criterion objectives per module (Psychomotor).  The instructor should ensure each student meets the performance and standards published in each objective.  

TABLE OF SPECIFICATIONS

	Domain of Learning/

Content
	Cognitive Domain

 Knowledge   Comprehension   Application
	Total

Cognitive
	Total

Performance

	Module A
	8
	9
	
	17
	

	Module B
	14
	19
	
	33
	

	Module C
	4
	5
	
	9
	

	Module D
	1
	3
	
	4
	9

	Number per level
	27
	36
	
	63
	

	Total Performance
	
	
	
	
	9


	Cognitive Level

(Thinking)
	Goal For Students
	Teaching Methods
	Teaching Activities

	Knowledge

Descriptive Verbs:

Defines, Lists, States, Describes, Identifies
	Knows common terms, specific facts, methods, procedures, basic concepts, principles
	Lecture

Computer Based Instruction

Video 

Demonstration
	Mnemonics

Examples or Illustrations

Repetition

Summaries 

Reviews

	Comprehension

Descriptive Verbs:

Describe, Explains,

Summarizes
	Understands facts and principles

Interprets verbal material

Interprets charts and graphs

Translates verbal material to mathematical formulas

Estimates future consequences

Justifies methods and procedures
	Informal Lecture

Discussion

Demonstration

Participation

Interactive Computer Based Instruction
	1. Teach to the Knowledge Level

2. Explains and demonstrates concept, principle or procedure learned

3. Put students in new situation, and instructor and students co-solve employing the indicated concept, principle, or procedure.

4. Put students in a new situation, and the students solve the new situation using the concept, principle, or procedure while instructor supervises.

5. Reteach as required

	Application

Descriptive Verbs:

Uses, Solves, Operates, Produces, Demonstrates, Constructs
	Applies concepts and principles to new situations

Applies laws and theories to practical situations

Solves mathematical problems

Constructs charts, graphs, or simple mechanism

Demonstrates correct usage of a method or procedure
	Demonstration

Individual Research

Lab Exercises

Case Studies

Experiments
	1. Teach to the Knowledge Level

2. Teach to the Comprehension Level

3. Student must identify the concept, principle, or procedure and use it to solve new scenario

4. Reteach as required

	Psychomotor Level

(Doing)
	Goal For Students
	Teaching Methods
	Teaching Activities

	Mechanism

Descriptive Verbs:

Assembles, calibrates, constructs, measures, fixes, dismantles, sketches
	Learned responses have become habitual and can be performed with some confidence and proficiency
	Lab Exercises

Case Studies

Experiments
	1. Demonstration

2. Observation

3. Feedback

4. Reteach as required




RECOMMENDED INSTRUCTIONAL METHODOLOGIES:  The table below links the teaching methods and activities most effective for facilitating student achievement of learning outcomes published in this plan of instruction. 

REFERENCE INFORMATION

	GLOSSARY OF TERMS

	Cognitive Domain 


	The domain of learning typified by thinking and focused on the development of intellectual capabilities.

	Course Objectives  


	The overall goal of the course of instruction stated in broad terms.

	Criterion Objectives  


	The terminal outcome each student is required to meet.  Criterion objectives are directly related to industry competencies.  There will be one or more criterion objectives published for each industry competency.

	Enabling Objectives/ Key Indicators 
	The required knowledge and/or skill each student must acquire in order to have the best chance of achieving the stated performance in the criterion objective.

	Industry Competencies 
	Entry-level skills students must acquire during enrollment in the course.  

	Plan of Instruction (POI)
	A teaching-learning plan that includes student centered instructional objectives, outlined content, instructional and evaluation strategies, and other relevant information needed to guide the development and/or revision of learning experiences such that students achieve stated educational outcomes.   

	Psychomotor Domain  


	The domain of learning typified by performing or doing and focused on the development of motor skills.

	Table of Specifications 
	Used to ensure adequate sampling of student knowledge as specified by the enabling and criterion objectives.

	EXPLANATION OF SECTIONS

	Contact/Credit hours
	Specifies the recommended contact to credit hours for each course.  Mandates the total credit hours awarded for each course.

	Co-requisite Course
	Course required in conjunction to the specified course often in the form of a lab.

	Course Content Outline
	A listing of topics for instruction in a particular course.

	Course Description 
	A broad description of key elements in a given course.

	Course Prefix/ Numbers
	 Used to identify courses taught in multiple disciplines. 

	Modules
	A grouping of interrelated knowledge and skills representing a sub-element of a course.

	Prerequisite Knowledge
	Intellectual capabilities required for handling the academic rigors of the discipline.


	Recommended Instructional Methodologies
	Suggests the most effective instructional methods for achieving stated learning levels.

	Recommended Methods of Evaluation 
	Suggests test item options for measuring student achievement of enabling objectives.  Suggests the number of test items required to adequately measure student achievement of enabling objectives.  Mandates the evaluation of criterion objectives. 

	DIRECTIONS FOR USE

	1.
	Review the entire document.

	2.
	Assess the industry competencies specified in the POI keeping in mind that the stated skills are the target outcomes for the course.

	3.
	Assess the criterion objectives written for each competency keeping in mind the objective specifies the behavior each student must exhibit in order to achieve the competency. 

	4.
	Adjust performance evaluation instruments to ensure each criterion objective is addressed.

	5.
	Develop additional performance evaluations as needed.

	6.
	Assess enabling objectives/key indicators specifying student outcomes. 

	7.
	Adjust objective evaluations based on the guidance provided in the POI table of specification to ensure adequate sampling of student learning outcomes.

	8.
	Evaluate current classroom curriculum and determine if learning experiences support student achievement of skills identified in criterion objectives.  Adjust as necessary.

	9.
	Review recommended instructional methodologies for teaching activities appropriate to specified levels of learning.

	10.
	Develop appropriate learning experiences for those skills not addressed. 

	11.
	Ensure specified contact hours are enough to cover existing and new learning experiences developed.

	12.
	Ensure adequate time exists to evaluate each student on all criterion objectives. 

	13.
	Adjust course syllabus to reflect changes made.

	14.
	If necessary, adjust school surveys to reflect changes made.
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