	CTE PROGRAM OF STUDY

Secondary & Post Secondary
	Industry Sector:
	Engineering and Design Industry

	
	Career Pathway:
	Engineering Technology

	
	Program:
	Maintenance Mechanic at the Community College Level

	Levels
	Grade
	ELA
	Math
	Science
	Social Science
	CTE Courses
	Other Required Courses
	Other Recommended Courses and UC/CSU Requirements
	 
	Sample Occupations Related to this pathway

	SECONDARY
	7
	
	
	
	
	Career Exploration
	
	Technical Drafting
	
	Occupations requiring a high school diploma or equivalent

	
	8
	
	
	
	
	
	
	Intro to Computers
	
	

	
	9
	California High School minimum graduation requirements          

- History/Social Science

  (3 years, including American Government

  and Economics) 
- English (3 years)
- Math (2 years)
- Science 

  (2 years- Biology and Physical Science)

- Visual or Performing Arts or Foreign

  Language (1 year required)
- PE  (2 years required)

Other local requirements as required for graduation E.C. 51225.3   

**Students are encouraged to meet UC/CSU entrance requirements.
	Exploring Engineering and Design Level 1

(CBEDS #5781)
	
	
	
	Engineering Aide

	
	
	
	
	
	
	
	CAD-Tech/Draft Apprentice

	
	
	
	
	
	
	
	Computer Install. Asst.

	
	
	
	Assessments, advising, or additional preparation
	
	Occupations requiring some post secondary

	
	10
	
	Computer-Aided Drafting/Design 

(CBEDS #5705)
	
	Architectural Drafting
	
	

	
	
	
	
	
	
	
	Computer Equip. Installer

	
	
	
	
	
	
	
	Draftsman

	
	
	
	Assessments, advising, or additional preparation
	
	 Asst. Maintenance Mechanic

	
	11
	
	Engineering Design

(CBEDS #5573)
	
	Metal Technology
	
	Occupations requiring 2 year degree

	
	
	
	
	
	Trigonometry
	
	

	
	
	
	
	
	AP Physics
	
	Electro-Mechanical Tech

	
	
	
	Assessments, advising, or additional preparation
	
	Plan Checker

	
	12
	
	Principles of Engineering and Design Technologies

(CBEDS #5783)
	
	Pre-Calculus
	
	Engineering/ MM Technician

	
	
	
	
	
	Calculus
	
	Occupations requiring a BA / BS degree

	
	
	
	
	
	
	
	

	
	
	
	Assessments, advising, or additional preparation
	
	Mechanical Engineer

	 
	** Denotes Articulated and Dual Credit courses. These must be taken and moved to the secondary level for credit purposes.
	
	Engineering Technology

	POST SECONDARY
	13
	Minimum Academic Requirements 

for AA Degree

Semester/ Quarter Units- Min per Area

Area A-Natural Sciences (3/4)

Area B- Social and Behavior Science (3/4)

Area C- Humanities (3/4)

Area D - Languages and Rationality (3/4)

Section 3- Ethnic Studies (as required)
 
	CTE Sequence- First Semester
	CTE Sequence - Second Semester
	
	CTE Instructor

	
	
	
	Hydraulics
	Welding- Oxyacetylene
	
	Construction Management

	
	
	
	Electricity
	Welding-Electric Arc
	
	Civil Engineering

	
	
	
	Blueprint Reading
	Machine Shop- Lathe
	
	

	
	
	
	Metals
	Machine Shop-Mill
	
	Industry recognized certifications, licenses, credentials/ apprenticeships related to this pathway

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	14
	
	Digital Concepts
	Industrial Refrigeration
	
	Building Operator

	
	
	
	Programmable Logic Controllers
	Intro to Robotics
	
	Society for Maintenance and Repair Professionals

	
	
	
	Instrumentation
	
	
	Plant Maintenance

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	15
	Suggested Majors:
	 Architectural & Structural Engineering
	
	

	
	
	
	 Civil Engineering
	
	

	
	16
	
	 Electrical or Electronics Engineering
	
	

	
	
	
	 Industrial Technology
	
	


CTE PROGRAM OF STUDY

Industry Sector: Engineering and Design 
Career Pathway: Engineering Technology    Grade Level: 13 1st SEM.
Program: Maintenance Mechanics 

Course Title: Hydraulics                             TOPS: 0956
School: State Center Community College District (sample template)
	Critical Course Competencies/Skills/Concepts
	Course Description

	A.   Identify the basic components of a hydraulic system.

B.   Apply hydraulic principles to operating hydraulic systems.

C.   Compute mathematical formulas and understand basic physics principles that apply to hydraulic systems.

D.   Learn proper maintenance of hydraulic systems.

E.   Learn safety precautions as needed in hydraulic systems.

Lecture Outline

A.   Introduction to Hydraulics

       1.   History

       2.   How fluid power works

       3.   Components of the system

       4.   Industrial application

       5.   Mathematics and physics of hydraulics

B.   Hydraulic Principles

       1.   Force and pressure

       2.   Laminar and turbulent flow

       3.   Fluids

C.   Distribution of Power:  Fluid lines, fittings & hoses

D.   Actuators

       1.   Cylinders

       2.   Seals

       3.   Cushioning

       4.   Rotary actuators

       5.   Fluid, gear, vane, piston, axial piston, and radial piston motors

E.   Safety and Maintenance Procedures

F.   System Records

G.   Trouble-shooting Systems


Lab Outline

A. 
Hydraulic devices – assemble and disassemble


1. Cylinders


2. Motors


3. Accumulators


4. Pumps

B. 
Hydraulic principles – desk top units


1. Connect valves, pump and cylinder


2. Construct load arm


3. Calculate forces involved in lifting a load with hydraulics

C. 
Pneumatic principles – desk top units


1. Connect valves, pump and cylinders


2. Lift loads


	The basic principles of fluid power, hydraulic sources, controls, systems and hydraulic components.  Specific safety regulations in the design and application of hydraulic equipment will be explored.

2units: 2 lec hrs. & 1 lab hr. 18 Weeks.




CTE PROGRAM OF STUDY

Industry Sector: Engineering and Design 
Career Pathway: Engineering Technology      Grade Level: 13 1st SEM.
Program: Maintenance Mechanics 

Course Title: Electricity                                     TOPS: 0956        School: State Center Community College District (sample template)
	Critical Course Competencies/Skills/Concepts
	Course Description


	
	The study of basic energy sources developed for commercial/manufacturing use.  Methods that are used to measure potential difference and power, residential and industrial safety.  Basic electrical codes, wire, and industrial troubleshooting.

2 units: 2 lec. Hrs. & 1 lab hr. 18 Weeks.




CTE PROGRAM OF STUDY

Industry Sector: Engineering and Design 
Career Pathway: Engineering Technology   Grade Level: 13 1st SEM.
Program: Maintenance Mechanics 

Course Title: Blueprint Reading                     TOPS: 0956         School: State Center Community College District (sample template)
	Critical Course Competencies/Skills/Concepts
	Course Description

	A.   Interpret blueprints using common manufacturing terms and conventions.

B.   Identify different blueprint views and relate them to real world parts.

C.   Interpret required materials and specifications for a part as stated in a blueprint.

D. Integrate manufacturing blueprints with actual part manufacture.

E.   Organize all elements of part machining into blueprints.

F.   Evaluate blueprint symbols.

G.   Determine the size, shape, type of material and finish requirements for standard manufacturing drawings.

H.
Make sketches and working drawings with enough details and dimensions to enable them to manufacture the part from their drawings.

I.   Communicate part specifications using standard blueprint terminology.
Lecture Outline

A.
Lines


1. Alphabet of lines


2. Hidden


3. Center


4. Extension


5. Projection 

B.
Views


1. One


2. Two


3. Three


4. Auxiliary 

C.
Dimensioning


1. Size and location


2. Arcs and angles


3. Thread dimensioning and tolerances

D.
Welding drawings 


1. Symbols


2. Representations


3. Dimensioning

E.
CNC Drawings 


1. Datums


2. Ordinates


3. Dimensioning

F.
Sketching


1. Lines


2. Basic forms


3. Pictorial drawing

G.
Sketch outs 


1. Parallel development


2. Radial development

H.
Working drawings 

1. Shop drawings

2. Notes

Lab Outline

A. Creating lines


1. Alphabet of lines


2. Drawing techniques

B. Views


1. Layout on sheet


2. View types


3. Inter-relation of views

C. Dimensioning


1. Leader lines


2. Text


3. Callouts

D. Sketching


1. Orthographic


2. Parallel


3. Radial


	Techniques of graphic interpretation, technical sketching, reading pictorial drawings, dimensioning.

2 units: 2 lec hrs. & I lab hr. 18 Weeks. 




CTE PROGRAM OF STUDY

Industry Sector: Engineering and Design      Pathway: Engineering Technology      Grade Level: 13 1st SEM.
Program: Maintenance Mechanics
Course Title: Metals                          TOPS: 0956                      School: State Center Community College District (sample template)
	Critical Course Competencies/Skills/Concepts
	Course Description


	Lab Outline
A. Sheet Metal Skills


1. Soldering


2. Riveting


3. Folded seam


4. Spot welding


5. Wired edge

B. Tool Box project

C. Special student projects as needed
	Metal processes application including sheet metal layout and forming, casting, forging, bench metals, and wrought iron forming.

2units: 2 lec hrs. & 1 lab hr. 18 Weeks.


 CTE PROGRAM OF STUDY

Industry Sector: Engineering and Design  
Career Pathway: Engineering Technology   Grade Level: 13 2nd SEM.

Program: Maintenance Mechanics 

Course Title: Welding- Oxy-Acetylene     TOPS: 0956     School: State Center Community College District (sample template)
	Critical Course Competencies/Skills/Concepts
	Course Description

	A.   Selects and properly use tools encountered in the welding field.

B.
Performs fusion welds on plates, pipes and tubing with the oxy-acetylene torch, and be able to braze both mild steel and cast iron.

C.
Performs cutting operations on mild steel plate and pipe using the oxy-acetylene cutting torch.

D.    Demonstrate safe use of welding equipment.

E.
Demonstrate knowledge of tip selection, pressure settings and welding techniques required for various welding applications.

F.
Demonstrate hand-eye motor skills and welding techniques required to satisfactorily.

COURSE CONTENT OUTLINE:

A.
Oxy-acetylene Welding


1.
General theory


2.
Oxy-acetylene safety


3.
Oxy-acetylene welding processes


4.
Oxy-acetylene cutting processes

B.
Basic Skills of O/A welding


1.
Setting up welding system


2.
Adjusting pressures


3.
Lighting torch


4.
Adjusting torch


5.
Torch manipulation


6.
Rod manipulation


7.
Welding exercises

C.
Basic Skills of O/A cutting


1.
Cutting pressures


2.
Cutting exercises


3.
Mechanical cutting

D.
Basic Skills of Brazing


1.
Torch adjustment


2.
Torch and rod manipulation


3.
Brazing exercises


	Basic shop welding practices in oxy-acetylene fusion welding on plate, pipe and tubing of mild steel (M.S.), stainless steel and cast iron; brazing on M.S. and cast iron; soft and hard soldering on ferrous and nonferrous materials. Basic shop oxy-acetylene cutting practices using hand torch.

2 units: 1 lec hr. & 3 lab hrs. 18 Weeks.




CTE PROGRAM OF STUDY

Industry Sector: Engineering and Design 
Career Pathway: Engineering Technology   Grade Level: 13 2nd SEM.
Program: Maintenance Mechanics
Course Title: Welding- Electric Arc        TOPS: 0956    School: State Center Community College District (sample template)
	Critical Course Competencies/Skills/Concepts
	Course Description

	A.   Select and properly use tools encountered in the welding field.

B.
Perform electric arc welds on plates and pipe in the flat, horizontal,         vertical and overhead position.

C.
Perform MIG welds on plates and pipe in the flat, horizontal,     vertical and overhead position.

D.    Demonstrate safe use of welding equipment.

E.
Demonstrate knowledge of proper arc welding machine selection, setting and rod selection required for various welding applications.

F.
Demonstrate hand-eye motor skills and welding techniques         required to satisfactorily complete assigned welding projects.

COURSE CONTENT OUTLINE:
A.
Arc Welding Theory


1.
Arc welding safety


2.
Personal welding equipment


3.
Arc welding equipment


4.
Arc welding equipment set-up

B.
Basic Skills of Arc Welding


1.
Machine types


2.
Machine adjustments


3.
Welding rod selection


4.
Welding positions and techniques

C.
M.I.G. Welding Machines


1.
Machine types


2.
Machine set-up and adjustment


3.
Wire selection


4.
Welding positions and techniques
	Basic shop welding practices in electric stick arc and M.I.G. welding on M.S. plate and pipe; welding in flat, horizontal, vertical and overhead position.

2 units: 1 lec hr. & 3 lab hrs. 18 Weeks.




CTE PROGRAM OF STUDY

Industry Sector: Engineering and Design 
Career Pathway: Engineering Technology    Grade Level: 13 2nd SEM.
Program: Maintenance Mechanics 

Course Title:  Machine Shop - Lathe          TOPS: 0956    School: State Center Community College District (sample template)
	Critical Course Competencies/Skills/Concepts
	Course Description

	A.   Select and properly use hand tools of the machine trade.

B.
Performs precision measurement and layout needed in the machine trade.

C.
Selects proper material for a prescribed project and cut material for machining.

D.
Set up and performs basic lathe operations.

E.
Complete required project using the above equipment.

COURSE CONTENT OUTLINE:

A.
Machine Tools – Shop Safety/Quiz – Safety Test

B.
Precision Measurement

C.
Set-up Tools/Quiz – Precision Measurement

D.
Layout Tools – Set-up/Quiz – Layout – Setup

E.
Threading

F.
Metal Cutting – Grinding

G.
Drilling/Quiz – Metal Cutting – Grinding

H.
Lathe/Quiz – Drilling - Lathe
	Basic machine shop practices, hand tools, measurement systems, shop safety, cut off machines, basic lathe operations.

2 units: I lec hr. & 3 lab hrs. 18 Weeks.




CTE PROGRAM OF STUDY

Industry Sector: Engineering and Design  
Career Pathway: Engineering Technology   Grade Level: 13 2nd SEM.
Program: Maintenance Mechanics 

Course Title: Machine Shop - Mill               TOPS: 0956         School: State Center Community College District (sample template)
	Critical Course Competencies/Skills/Concepts
	Course Description

	A.   Select and properly use hand tools of the machine trade.

B.
Performs precision measurement and layout needed in the machine trade.

C.
Sharpens drills and machine tools using hand grinders.

D.
Selects proper drill, calculate the proper R.P.M. and feed rate to drill holes.

E.
Set up and perform basic mill operations.

F.
Complete required project using the above equipment.

COURSE CONTENT OUTLINE:

A.
Machine Tools – Shop Safety/Quiz – Safety Test

B.
Precision Measurement

C.
Grinding operations, drill sharpening, tool sharpening

D.
Drill press operations, drill selection

E.
Milling machine operation, tool selection, speeds and feeds

F.
Key way cutting

G.
Indexing and gear cutting


	Basic machine shop practices, measurement systems, shop safety, drilling machines, grinding machines, milling machines.

2 units: 1 lec hr. & 3 lab hrs. 18 Weeks.




CTE PROGRAM OF STUDY

Industry Sector: Engineering and Design 
Career Pathway: Engineering Technology       Grade Level: 14 1st SEM.

Program: Maintenance Mechanics
Course Title: Digital Concepts                       TOPS: 934           School: State Center Community College District (sample template)
	Critical Course Competencies/Skills/Concepts
	Course Description

	1. Understand the analog world vs. digital world.

2. Identify digital logic gates and numbering systems.

3. Demonstrate an understanding of symbols, TTL and CMOS.

4. Demonstrate a basic understanding of digital circuits and its subcomponents.

5. Demonstrate a basic understanding of digital transmission and communication.

Expanded Description of Content and Methods:

I.
Introductory Concepts


A.    Numerical representations


B.    Digital number systems


C.    Analog vs. Digital

II.
Number systems


A.    Number conversion


B.    Base numbering systems


C.    ASCII

III.
Logic gates and Boolean Algebra


A.    Truth tables


B.    Logic gates (TTL technology)


C.    Logic states


D.    Logic circuit expressions


E.    Boolean algebra


F.    DeMorgan theorem

IV.
Combinational logic


A.    Sum of products


B.    K map


C.    Parity bit and parity error detection

V.
Digital arithmetic


A.    Binary addition


B.    2’s complement


C.    Half, Full adders

VI.
Logic circuits


A.    Decoders


B.    Encoders


C.    Multiplexers


D.    Demultiplexers


E.    7 segment display

VII.
Clocked circuits


A.    Flip flops


B.    Registers


C.    Memory devices

Methods: 

This class is organized as a lecture with integral lab component to provide for both the informational and skill needs required for successful completion of the class.  The lab assignments will be carefully coordinated to both demonstrate and reinforce the lecture concepts.


	Introduction to digital systems and subcomponents.  Introduction to analog vs. digital world, numbering systems, logic gates, digital transmission and communication, decoders, encoders, multiplexer and multiplexed transmission, registers and memory devices, as well as, digital circuit design on computers. 


3units: 3 lec hrs. & 1 lab hr. 18 Weeks.




CTE PROGRAM OF STUDY

Industry Sector: Engineering and Design 
Career Pathway: Engineering Technology        Grade Level: 14 1st SEM.
Program: Maintenance Mechanics 

Course Title: Programmable Logic Controllers   TOPS: 934   School: State Center Community College District (sample template)
	Critical Course Competencies/Skills/Concepts
	Course Description

	1. Demonstrate the use of hardware and software to program and interface to peripheral devices.

2. Create a process control system using input and output devices.

3. Write programs in ladder logic, load the programs, and operate the system to perform instructor-determined tasks.

Expanded Description of Content and Methods:

I. Introduction

A. Materials needed

B. Lab orientation

II. Programmable Logic Controller

A. Major components of a PLC

B. Advantages of PLCs

C. Disadvantages of PLCs

D. Installation of PLCs

III. Basics of Ladder Logic

A. Writing a basic ladder logic program

B. Examine on contacts

C. Examine off contacts

D. Output coils

E. Sealing contacts

F. Latch coils

G. Symbols for ladder logic and relay logic

IV. Control Theory and Logic

A. Basic electrical symbols

B. Basic overall capabilities of a PLC

V. Input and Output Devices

A. Discrete input and output devices

B. Analog input and output devices

VI. Timers and Counter Commands

A. Timer commands, applications and format

B. Counter commands, applications and format

VII. PLC Interfaces

A. Hand-held interface modules

B. PC to PLC interfaces

1. Software

2. Communication parameters

VIII. PLC Ladder Logic Program Execution

A. Organization and sequence of program execution

B. Memory allocation

IX. Programmable Logic Controller

A. Major components of a PLC

B. Advantages of PLCs

C. Disadvantages of PLCs

D. Installation of PLCs

X. Basics of Ladder Logic

A. Writing a basic ladder logic program

B. Examine on contacts

C. Examine off contacts

D. Output coils

E. Sealing contacts

F. Latch coils

G. Symbols for ladder logic and relay logic

XI. Control Theory and Logic

A. Basic electrical symbols

B. Basic overall capabilities of a PLC

XII. Input and Output Devices

A. Discrete input and output devices

B. Analog input and output devices

XIII. Timers and Counter Commands

A. Timer commands, applications and format

B. Counter commands, applications and format

XIV. PLC Interfaces

A. Hand-held interface modules

B. PC to PLC interfaces

1.    Software

2.    Communication parameters

Methods:

1. The class is organized as a lecture with an integral lab component to provide for both the informational and skill needs required for successful completion of the class.  The lab assignments will be carefully coordinated to both demonstrate and reinforce the lecture concepts.

2. Each new unit of instruction will be introduced with lectures and demonstrations by the instructor.  Students will then have an opportunity for “hands-on” time in the lab.
	Programmable controllers, basic programming of programmable logic controllers, and input/output device interfacing.

3 units: 3 lec hrs. & 1 lab hr. 18 Weeks.




CTE PROGRAM OF STUDY

Industry Sector: Engineering and Design 
Career Pathway: Engineering Technology        Grade Level: 14 1st SEM.
Program: Maintenance Mechanics 

Course Title:  Instrumentation                 TOPS: 934                 School: State Center Community College District (sample template)
	Critical Course Competencies/Skills/Concepts
	Course Description

	I.    Design a complete process control system using proper terminology   and symbols

2. Calibrate process control instrumentation.

3. Install, wire and power control loop for proper operation.

4. Properly and safely use test equipment.

 Expanded Description of Content and Methods:

I. Lab Practices

A. Proper use of test equipment

B. Safe use of electrical hand tools

C. Safe wiring practices

II. Component Identification

A. Instrument symbol identification

B. Instrumentation terminology

C. Piping and Instrument Diagram (P&ID)

III. Installation

A. Proper instrument installation

B. Proper wiring of controls

IV. Calibration

A. Calibration of instruments

B. Proper documentation and record keeping

V. Peripheral Devices

A. Input devices

B. Output devices

VI. Control Loop

A. Control loop comprehension

B. Complete system design

Methods:

1. Lecture and class demonstration

2. Hands-on labs

3. Field trips

4. Guest speakers
	Basic instrumentation and control concepts with application in process control systems.  Calibrating, terminology, and Piping and Instrument Diagram (P&ID) symbols as established by the Instrumentation, Systems, and Automation Society.

3 units: 3 lec hrs. & 1 lab hr. 18 Weeks.




CTE PROGRAM OF STUDY

Industry Sector: Engineering and Design 
Career Pathway: Engineering Technology     Grade Level: 14 2nd SEM.
Program: Maintenance Mechanics
Course Title: Industrial Refrigeration          TOPS: 946              School: State Center Community College District (sample template)
	Critical Course Competencies/Skills/Concepts
	Course Description

	1. Identify major and auxiliary refrigerant system components.

2. Describe the function of refrigerant system components

3. Quantify the relationship between pressure and saturation temperature of a refrigerant using manufacturers pressure-temperature charts and identify the location within an active system where the values apply. 

4. Differentiate between gage, absolute, water column, and mercury column pressure measurement.

5. Calculate compression ratio and describe procedures to reduce excessive compression ratios.

6. Identify refrigerant types, application and compatible lubricants.

7. List seven elements of a standard operation procedure (SOP) for from an ammonia refrigeration system.

8. List recovery standards of various refrigerants governed by EPA section 608 to industry standards as determined by the instructor.

Expanded Description of Content and Methods:
I. 
Principles of Mechanical Refrigeration

A. 
Atoms and molecules

B. 
Heat energy

1.    Heat transfer

2.    Units of measurement

3.    Sensible and latent heat

C. 
Gas laws

D. 
Heat of compression

E. 
Pressure and evaporation temperatures

F. 
Three physical states

II. 
System Components

A. 
Compressors

1.    Types

2.    Application

3.    Operation

B. 
Condensers

1.    Types

2.    Application

3.    Operation

a. De-Superheating
b. Condensing

c.      Sub-cooling

C. 
Metering devices

1.    Types

2.    Application

3.    Operation

        a.    Flow control/pressure drop

        b.    Flash gas/adiabatic expansion

D. 
Evaporators


       1.    Types

                  2.    Application

                  3.    Operation

                        a.    Boiling at saturation

                        b.    Superheating

E. 
Additional system components

1.    Oil separator

2.    High pressure receiver

3.    Sight glass

4.    Others

III. 
Operational Perimeters as Measured by:

A. 
Pressures

1.    Gauge

2.    Absolute

B. 
Temperatures

C. 
Current draw

D. 
Discharge superheat

1. 
Measurement procedures

E. 
Liquid sub-cooling

1. 
Measurement procedures

F. 
Suction line superheat

1. 
Measurement procedures

G. 
Condenser temperature rise

H. 
Evaporator temperature drop

I. 
Compression ratio

 1. 
Measurement procedures

IV. 
Refrigerants

A. 
Refrigerant selection factors

B. 
Refrigerant handling

C. 
Classification by group (1,2 or 3)

D. 
Refrigerant 717 (ammonia)

E. 
CFC, HCFC, HFC

F. 
Ozone depletion factors

G. 
Application

H. 
Temperature pressure relationship

I. 
ID codes (number, color, composition)

J. 
Replacement refrigerants

1.    Azeotropic/zeotropic refrigerants

2.    Dew point/bubble point

3.    Glide

4.    Fractionation

V. 
Lubricants

A. 
Types

B. 
Miscibility

C. 
Compatibility 

D. 
Conversion procedures

VI. 
Evacuation

A. 
Effects of system contamination

B. 
Removal of moisture

C. 
Purging of non-condensable vapor

D. 
Vacuum measurement

1.    U tube manometer

        a.    Inches mercury column

        b.    Inches water column

2.    Electronic vacuum gauge

        Microns

E. 
Evacuation standards

1.    Manufacturers recommendations

2.    Triple evacuation

F. 
Vacuum pump selection

1.    Types

2.    Single or two stage

3.    CFM (free air)

4.    Gas ballast

VII. 
Dynamic system operation

A. 
Effects of:

1.    Evaporator load

2.    Condenser heat rejection

3.    Refrigerant charge

4.    Metering device type

B. 
Electrical/mechanical system interaction

VIII. Access Valves

A. 
Types

B. 
Operation

IX. 
Tools and Test Equipment

A. 
Manifold gauge set

B. 
Thermometers

C. 
Manometers

D. 
Electronic vacuum gauge

E. 
Electronic leak detection

F. 
Ultra-sonic leak detection

G. 
Fluorescent leak detection

H. 
Sulfur stick (ammonia)

X. 
Operator duties (certified assistant refrigeration operator)

A. 
Daily responsibilities

B. 
Record keeping

C. 
Preventive maintenance

D. 
Safety

E. 
Regulatory requirements

  Methods:

1.  Lecture

2.  Demonstration

3.  Visual Aids


	Principles of Ammonia based Industrial Refrigeration Systems with emphasis on standards for Refrigeration Engineers & Technicians Association (RETA) “Certified Assistant Refrigeration Operator” (CARO) and EPA-section 608 certification.   
3 units. 3 lec hrs. 18 Weeks.



CTE PROGRAM OF STUDY

Industry Sector: Engineering and Design 
Career Pathway: Engineering Technology    Grade Level: 14 2nd SEM.
Program: Maintenance Mechanics
Course Title: Intro to Robotics                   TOPS: 934              School: State Center Community College District (sample template)
	Critical Course Competencies/Skills/Concepts
	Course Description

	1. Familiarize students with the principles of robotic construction and design.

2. Introduce students to the principles of Direct Current (DC) electricity.

3. Introduce students to the principles of Alternating Current (AC) electricity.

4. Familiarize students with the principles of mechanical advantage and gear ratio.

5. Introduce students to Motion Systems: motors, transmissions, wheels and clutches.

6. Introduce students to Digital and Analog communication concepts.

7. Introduce students to Closed-loop systems: sensors and autonomous behavior.
8. Introduce students to the “Crating” method of technical sketching.

9. Familiarize students with the EasyC Programming software.

10. Familiarize students with shop safety.

11. Students will create a technical sketch of robotic prototypes and construct them.

12. Students will create the programs to run and control the prototypes using the EasyC programming software.


	Equipment (tools, computers and machinery) and processes used in the development and construction of robotics used in manufacturing, medical and aerospace industries. Creating prototype drawings and constructing various prototype robots.
4 units: 3 lec hrs. & 2 lab hrs. 18 weeks.


 CTE PROGRAM OF STUDY

Industry Sector: Engineering and Design Industry 
Career Pathway: Engineering Technology      
Grade Level: 9th
Course Title: 
Exploring Engineering and Design, Level 1

CBEDS: 5781          School: Secondary (sample template)
	Critical Course Competencies/Skills/Concepts

(reference CTE Standards)
     Know the personal qualifications, interests, aptitudes,

knowledge, and skills necessary to succeed in a career in the Engineering and Design industry sector.   
 Understand the scope of career opportunities and know the requirements for education, training, and licensure in the Engineering and Design Industry Sector. 

 Develop a career plan that is designed to reflect career

 interests, pathways, and postsecondary options. 

Understand the past, present, and future trends that affect careers, such as technological developments and societal trends.
Students understand the design process and how to solve analysis and design problems.(D5.0)
Understand the steps in the design process. (D5.1)

Translate word problems into mathematical statements when appropriate. (D5.4)

Understand the process of developing multiple details into a single solution. (D5.5)

Students understand industrial engineering processes, including the use of tools and equipment, methods of measurement, and quality assurance. (D6.0) 

Understand the major manufacturing processes. (D6.2)

Use tools, fasteners, and joining systems employed in selected engineering processes. (D6.3)

Estimate and measure the size of objects in both Standard International and United States units. (D6.4)

Calibrate and measure objects by using precision measurement tools and instruments. (D6.5)


	Course Description

This course represents a contextualized, laboratory-based, integrated curriculum opportunity for all high school students to learn about communication, transportation, energy, production, biotechnology, and integrated technology systems and processes that affect their lives. Students develop critical thinking skills through a variety of multimodal, problem-solving techniques. Integrated content focuses on demystifying technology; increasing student literacy, confidence, and competence in an age of rapidly advancing technology; and providing students with the basis for making wise academic and career choices.
2 semesters, 1 year


CTE PROGRAM OF STUDY

Industry Sector: Engineering and Design Industry     Career Pathway: Engineering Technology   
Grade Level: 10th
Course Title: 
Computer-Aided Drafting/Design
CBEDS: 5705                            School: Secondary (sample template)   

	Critical Course Competencies/Skills/Concepts

(reference CTE Standards)

Students know how to communicate and interpret information clearly in industry-standard visual and written formats.(D1.0)  

Understand, organize, and complete an assembly drawing by using information collected from detailed drawings. (D1.2)

Know the current industry standards for illustration and

layout. (D1.3)

Draw flat layouts of a variety of objects by using the correct drafting tools, techniques, and media. (D1.4)

D3.0 Students know the fundamentals of the theory, measurement, control, and applications of electrical energy, including alternating and direct currents:

Classify and use various electrical components, symbols, abbreviations, media, and standards of electrical drawings. (D3.6)

Students understand the design process and how to solve analysis and design problems.(D5.0) 

Understand the steps in the design process. (D5.1)

Students understand industrial engineering processes, including the use of tools and equipment, methods of measurement, and quality assurance.( D6.0)
Understand the major manufacturing processes. (D6.2)

Estimate and measure the size of objects in both Standard International and United States units. (D6.4)

Calibrate and measure objects by using precision measurement tools and instruments. (D6.5)

Students understand computer systems and solve computer-related problems from an engineering perspective.( D8.0)
Understand how to design systems that use computer

 programs to interact with hardware. (D8.1)

Install and configure the main computer hardware and

software components. (D8.2)

Understand the ethical issues in computer engineering. (D8.3)

Know the function and interaction of basic computer 

components and peripherals. (D8.4)

Understand the relationship among computer hardware, 

networks, and operating systems. (D8.5) 


	Course Description

This instructional program prepares individuals to use a computer, computer software, and peripheral devices to create an image or drawing in the design and documentation of an object. 
2 semesters, 1 year 


CTE PROGRAM OF STUDY

Industry Sector: Engineering and Design Industry 
Career Pathway: Engineering Technology    
Grade Level: 11th
Course Title: 
Engineering Design

CBEDS: 5573   



School: Secondary (sample template)
	Critical Course Competencies/Skills/Concepts

(reference CTE Standards)

Students know how to communicate and interpret information clearly in industry-standard visual and written formats.(D1.0)
Understand, organize, and complete an assembly drawing by using information collected from detailed drawings. (D1.2)

Know the current industry standards for illustration and

layout. (D1.3)

Draw flat layouts of a variety of objects by using the correct  drafting tools, techniques, and media. (D1.4)

D3.0 Students know the fundamentals of the theory, measurement, control, and applications of electrical energy, including alternating and direct currents: 

Classify and use various electrical components, symbols, abbreviations, media, and standards of electrical drawings. 

 (D3.6)

Students understand the design process and how to solve analysis and design problems.(D5.0)  

Understand the steps in the design process. (D5.1)

Build a prototype from plans and test it. (D5.6)

Students understand industrial engineering processes, including the use of tools and equipment, methods of measurement, and quality assurance.(D6.0)
Understand the major manufacturing processes. (D6.2)

Estimate and measure the size of objects in both Standard International and United States units. (D6.4)

Calibrate and measure objects by using precision measurement tools and instruments. (D6.5)

Students understand computer systems and solve computer-related problems from an engineering perspective.(D8.0)
Understand how to design systems that use computer

programs to interact with hardware. (D8.1)

Students understand the fundamentals of systems and products as they are developed and released to production and marketing. (D10.0)

Understand the process of product development. (D10.1)

Understand charting and the use of graphic tools in illustrating the development of a product and the processes involved.  (D10.2)
	Course Description

The Engineering Design Pathway provides learning opportunities for students interested in preparing for careers in the design and production of visual communications. The students plan, prepare, and interpret drawings and models through traditional drafting or computer-aided drafting and design (CADD) techniques.
2 semesters, 1 year


CTE PROGRAM OF STUDY

Industry Sector: Engineering and Design Industry 
Career Pathway: Engineering Technology
Grade Level: 12th
Course Title: 
Principles of Engineering and Design Technology 
CBEDS: 5783   School: Secondary (sample template)
	Critical Course Competencies/Skills/Concepts

(reference CTE Standards)

Students know the fundamentals of the theory, measurement, control, and applications of electrical energy, including alternating and direct currents.(D3.0)

Analyze relationships between voltage, current, resistance, and power related to direct current (DC) circuits. (D3.1)

Calculate, construct, measure, and interpret both AC and DC circuits. (D3.3)

Use appropriate electronic instruments to analyze, repair, or measure electrical and electronic systems, circuits, or components. (D3.4)

Understand how electrical control and protection devices are used in electrical systems. (D3.7)

Students understand how the principles of force, work, rate, power, energy, and resistance relate to mechanical, electrical, fluid, and thermal engineering systems.(D4.0)


Understand scalars and vectors. (D4.1)

Solve problems by using the concept of vectoring to predict  the resultant forces. (D4.2)

Know the six simple machines and their applications. (D4.3)

Know how energy is transferred; know the effects of 

resistance in mechanical, electrical, fluid, and thermal 

systems. (D4.4)

Solve problems by using the appropriate units applied in 

mechanical, electrical, fluid, and thermal engineering         systems. (D4.5)

Students understand the design process and how to solve analysis and design problems.(D5.0)  

Determine what information and principles are relevant to a  problem and its analysis. (D5.2)

Choose between alternate solutions in solving a problem and be able to justify the choices made in determining a solution. (D5.3)

Translate word problems into mathematical statements when appropriate. (D5.4)

Build a prototype from plans and test it. (D5.6)

Evaluate and redesign a prototype on the basis of collected test data. (D5.7)

Students understand industrial engineering processes, including the use of tools and equipment, methods of measurement, and quality assurance. (D6.0)
Know the common structure and processes of a quality

assurance cycle. (D6.1) 

Students understand the concepts of physics that are fundamental to engineering technology.(D7.0)


Understand Newton’s laws and how they affect and define the movement of objects. (D7.1)

Understand how the laws of conservation of energy and

momentum provide a way to predict and describe the 

movement of objects. (D7.2) 

Students understand fundamental automation modules and are able to develop systems that complete preprogrammed tasks.(D9.0)
Use appropriate tools and technology to perform tests, collect data, analyze relationships, and display data in a simulated or modeled automated system. (D9.1)

Program a computing device to control an automated system or process. (D9.3)

Use motors, solenoids, and similar devices as output 

mechanisms in automated systems. (D9.4)

Assemble input, processing, and output devices to create an automated system capable of accurately completing a preprogrammed task. (D9.5)

Students understand the effective use of engineering technology equipment.(D11.0)


Use methods and techniques for employing all engineering technology equipment appropriately. (D11.1)    
 Apply conventional engineering technology processes and procedures accurately, appropriately, and safely. (D11.2)

Apply the concepts of engineering technology to the tools, equipment, projects, and procedures of the Engineering Technology Pathway. (D11.3)

 
	Course Description

This program is designed for students planning technical careers in the engineering-related sector. It includes numerous units presented over a one or two year span. Each of the units deals with a principle of technology/engineering as it applies to the four energy systems (mechanical, fluid, thermal, and electrical) that provide power for both simple and complex technological devices, equipment, systems and operations. The units also cover mathematics and science skills needed to understand and apply the principles. Instruction focuses on work, rate, resistance, energy, power, force transformers and other related topics. The second year of instruction may cover momentum, waves and vibrations, energy converters, transducers, radiation, optical systems, and time constraints.
2 semesters, 1 year
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