[image: image1.png](e

AL




Industrial Electronic Controls I

ILT 165 



COURSE DESCRIPTION  
This course provides a study of industrial electronics controls. Topics include photo-electric, temperature, gas and humidity, pressure and strain measurements for industrial instrumentation controls and applications. The lab enables students to test, troubleshoot and repair electronic control circuits. Upon completion, students should be able to apply principles of industrial electronics control circuits.  This supports CIP Code 47.0105.
.  

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

2 credit hours

Lab


1 credit hour

Total


3 credit hours

NOTE: Theory credit hours are a 1:1 contact to credit ratio.  Colleges may schedule lab hours as manipulative (3:1 contact to credit hour ratio) or experimental (2:1 contact to credit hour ratio).

PREREQUISITE COURSES (applicable if entire course is taught in a career/technical education degree or non-degree program)
Determined by college unless stated otherwise.
CO-REQUISITE COURSES (applicable if entire course is taught in a career/technical education degree or non-degree program)
Determined by college unless stated otherwise.
INSTRUCTIONAL NOTE:  Foundational academic skills in General Math such as integers, percents, ratio and proportions, metric system and linear equations and Technical Writing such as research, organization, composition, documentation, and report presentation are used throughout this discipline.
INDUSTRY COMPETENCIES
· Diagnose industrial electronic control systems.

· Remove and reinstall industrial electronic control systems components.

· Troubleshoot industrial electronic control systems

· Repair industrial electronic control systems

· Read industrial electronic control systems blueprints and schematics
COURSE OBJECTIVES  
The cognitive objective of this course is for each student to comprehend foundational knowledge (diagnose, maintain, troubleshoot) needed to perform stated industry competencies. 

The performance objective of this course is for each student to apply foundational knowledge (diagnose, maintain, troubleshoot) to automotive technology problems and exercises encountered in class. 
INDUSTRY COMPETENCIES/STUDENT PERFORMANCE

Unless otherwise indicated, evaluation of student’s attainment of cognitive and performance objectives is based on knowledge gained from this course.  During performance evaluations, students will be provided necessary tools, equipment, materials, specifications, and any other resources necessary to accomplish the task.  Specifications may be in the form of, but not limited to, manufacturer’s specifications, technical orders, regulations, national and state codes, certification agencies, locally developed lab assignments, or any combination of specifications.

	INDUSTRIAL ELECTRONIC CONTROLS

	INDUSTRY COMPETENCIES
	STUDENT PERFORMANCE OBJECTIVES

	Diagnose industrial electronic control systems


	Given the knowledge taught in class, industrial electronic control systems, instructions and specifications, perform diagnosis of system achieving 90% accuracy of required measurements

	Remove and reinstall industrial electronic control systems components.
	Given the knowledge taught in class, industrial electronic control system components, instructions and specifications, remove and install the component to specification

	Troubleshoot industrial electronic control systems


	Given the knowledge taught in class, a dysfunctional industrial electronic control system or component, instructions and specifications, troubleshoot and correctly identify the malfunction 

	Repair industrial electronic control systems


	Given the knowledge taught in class, a dysfunctional industrial electronic control system, tools, test equipment, instructions and specifications, repair the system and test for proper operation

	Read industrial electronic control systems blueprints and schematics
	Given the knowledge taught in class, industrial electronic control systems blueprints and schematics, identify the component by symbol and explain the system operation

	ENABLING OBJECTIVES/KEY INDICATORS

	· Define DAC converters

· Define ADC converters

· Define V/F converters

· State the purpose of a DAC converter

· State the purpose of a ADC converter

· State the purpose of a V/F converter

· Describe the operating principles of a DAC converter

· Describe the operating principles of a ADC converter

· Describe the operating principles of a V/F converter

· Explain the interface of DA converters to microprocessors

· Explain he interface of AD converters to microprocessors

· Explain the operation of sensors for measurement of temperature

· Explain the operation of sensors for measurement of light

· Explain the operation of sensors for measurement of position



	· Explain the operation of sensors for measurement of velocity

· Explain the operation of sensors for measurement of acceleration 

· Explain the operation of sensors for measurement of force 

· Explain the operation of sensors for measurement of pressure

· Explain the operation of sensors for measurement of flow

· Explain the operation of sensors for measurement of level

· Identify various industrial electronic control devices

· Explain the operation of the different industrial electronic control devices

· Identify common operational amplifier circuits

· Describe operational amplifier application to signal conditioning

· Describe the operation of potentiometers in signal conditioning circuits 

· Describe the operation of bridges in signal conditioning circuits 

· Explain the use of potentiometers in signal conditioning circuits 

· Explain the use of bridges in signal conditioning circuits 

· Define MPU interface

· Explain the MPU interface for sensors to form data acquisition systems

· Explain the MPU interface for sensors to form process control systems

· Explain the MPE interface for control devices to form data acquisition systems

· Explain the MPE interface for control devices to form process control systems
· Describe the software required to operate MPU based data acquisition systems

· Describe the software required to operate MPU based process control systems

· Explain the interface needed to control direction and speed of various motor types

· Describe the operation of phase lock loop

· Describe the operation of phase lock loop and its interface to a microprocessor and for industrial processes

· Construct a binary–weighted ladder DAC and calculate and measure output voltage for various input valves

· Demonstrate the operation of a DAC

· Construct DAC to MPU interfaces for the purposes of waveform generation and programmable gain/attenuation

· Demonstrate the operation of an ADC

· Construct ADC to MPU interfaces for the purposes of measuring voltage and current

· Demonstrate the operation of a V/F converter and the interface to a MPU for voltage measurement 

· Investigate the operation of various sensors and transducers, provide signal conditioning for ADC compatibility and design and construct interfaces to an MPU for data acquisition in industrial control processes

· Interface motors to an MPU for he control of speed and direction

· Investigate the operation of PLLs and demonstrate how to interface to a MPU for variable frequency generation

· Write programs for MPU data acquisition and industrial control systems




COURSE CONTENT OUTLINE
 INDUSTRIAL ELECTRONIC CONTROLS
· DIGITAL TO ANALOG CONVERTERS

· Principles of AC conversion

· The Microprocessor to DAC Conversion

· Microprocessor Applications using DA Converters

· ANALOG TO DIDGITAL CONVERTERS


· Principles o f A/D conversion

· Interfacing to A/D converters

· Microprocessor applications using A/D Conversion 

· SENORS AND TRANSDUCERS

· Analog signal conditioning 

· Temperature sensors, transducers and detectors

· Optical sensors, transducers and detectors

· Position and motion sensing

· Force and pressure sensing

· Flow and level sensing

· CONTROL DEVICES AND MOTORS

· Electronic control devices

· Electrical control devices

· DC motors

· Stepper motors

· CONTROL CIRCUITS

· Principles of phase lock loops

· Open Loop Control

· Closed Loop Control

· Closed Loop Control and Servos

· PID Control

· Computer Control

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 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
	Cognitive 

Total
	Performance Total

	Industrial Electronic Control
	11
	30
	10
	51
	5
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