Outline – CACC SPRING 2018
Auto 108 – Section 6765
Instructor:  Rick Sanguinetti

Office hours:  Room 2307, Tuesday and Thursday from 5:00 to 5:45 pm

Auto Shop phone number:  527-4495 (Leave message with Dave Yoast)
Work phone number:  571-8866

Email address:  rsanguinetti@santarosa.edu
Class hours:  Tuesday and Thursday, 6:00 – 9:00 pm ATTENDENCE IS 
MANDATORY FOR ALL CLASS HOURS!!!!!!!!
Classrooms:  Rooms 2320 and 2360, located in Lounibus Hall

Examinations:  There are a total of four tests.  Students must score 70%, 
or better, on all tests to pass this course.

Worksheets and lab sheets:  All assigned worksheets and lab sheets must be 
completed to pass this course.
Books:  All assigned books are mandatory for this class.

Grading:  Letter grade A = 90% - 100%


    Letter grade B = 80% - 89%


    Letter grade C = 70% - 79%


    Letter grade D = 60% - 69%


    Letter grade F = 59% or less

Campus Resources:  

· Disabilities Resources Dept., Rm 637, Analy Village bldg. C, M-F 8:00am – 4:00pm

· College Skills/Tutoring Dept., Rm 605, Analy Village bldg. G, 527-4834

· Counseling Dept., 527-4451, Bailey Hall, M-F 8:00am – 5:00pm
The Bureau of Automotive Repair Clean Air Car Course (BAR CACC) is currently composed of three phases:

Phase 1:  


A study of Smog Laws and current Smog Testing Procedures including practical 
application of what is learned.  Practical application is in the form of shop work 
on vehicles utilizing BAR 97 EIS (Emissions Inspection System) analyzer, and 

the BAR OIS (Onboard Inspection System) analyzer.

· Phase I study materials are found in the Auto 108 Course Reader, the


BAR Smog Check Reference Guide (2014), the BAR Smog Check 
Procedures Manual (2013) and the BAR Laws and Regulations book.

Phase II:


Classroom lecture and shop exercises on various smog test related topics 
including:  Oxygen Sensors (O2S) theory and testing, Air Fuel Sensor (AF) 
theory, Fuel Trim theory and diagnosis, Snap Shot/Movie functions of a scan tool,


Advanced Fuel Trim theory and OBD I review.

· Phase II study materials are found in the Auto 108 Course Reader, BAR 97 Transition Manual
Phase III:

An in depth review of On Board Diagnostics II (OBD II) theory and application


using class lecture and Power Point presentations, followed by practical 
laboratory exercises.


Further topics of discussion are:  OBD II Mode 6, EVAP system theory and 
testing, and overviews of Controller Area Network systems (CAN), Electronic 
Throttle Control systems (ETC), Technical Service Bulletins (TSBs), and 
Powertrain Control Module (PCM) reprogramming.

· Phase III study materials are found in the OBD II & Second Generation Scan Tools, OBD II Mode 6 and EVAP System Diagnosis & Repair (CIAT) textbooks and the Auto 108 Course Reader.
By reviewing the class schedule outline, you will see that we are going to begin with Phase I, work through Phase II, and finish the Clean Air Car Course with Phase III.  We will incorporate the BAR Advanced Clean Air Car Course, during which we will expand on the basic course to include Acceleration Simulation Mode (ASM) dynamometer testing and the BAR Onboard Inspection System (OIS).
Your reading and homework assignments are listed week by week.  Feel free to work ahead, but please come to class prepared.  Do your reading as assigned, there is a lot to learn in this class and you need to retain this knowledge to pass the California Smog Licensing Exam to receive an Inspector License and/or a Repair Technician License.
AUTO 108 CLASS SCHEDULE
· REQUIRED MATERIALS:


-Auto 108 Course Reader (Sanguinetti)


-BAR Smog Check Reference Guide (2014)

-BAR Smog Check Manual (2013)

-BAR 97 Transition Manual

-OBD II and Second Generation Scan Tools (NAPA)


-OBD II Mode 6 & EVAP System Diagnosis & Repair (C.I.A.T.)


-Advanced Emissions Diagnostics (C.I.A.T.)

-1 to 2 Packages of SCAN-TRON sheets for tests


-Spiral notebook or binder with notepaper (for notes), #2 pencil, pen
· It is the Students’ responsibility to read all textbooks as well as any handouts that may be handed out in class or included in the reader.
· Students must attend all lecture and laboratory classes for the entire semester!
· All homework is to be answered and turned in to get credit for this class!
· ALL TEXTBOOKS ARE REQUIRED, NOT AN OPTION!!!!!!!!!!!!!
Week 1








1/18/18
Thursday:  Orientation, Check and record identification, add/drop class, purchase 



supplies. 
Handouts:  Class Schedule, Class Outline, Class Rules, Smog Licensing  

Flowchart.

· Explain qualifying criteria for the CACC.  
· Explain what is expected of students.
Homework:  Begin reading the “Basic Clean Air Car Course (BCACC) Student 
Workbook” in preparation for Tuesday’s lecture.  Pages 6-70
Answer questions:  Pages 12 and 71 - 74 as you read.
Begin reading:  “Smog Check Reference Guide 2014” and “Smog Check Procedures Manual 2013”

Week 2








1/23/18
Tuesday:  Lecture:  “Smog:  Cause and Effect & Emission Control Systems”
PP0
Begin lecture:  “Smog Check Reference Guide”



PP1
Homework:  Continue reading :  “Smog Check Reference Guide” and “Smog 

Check Procedures Manual”.   Answer questions pages 84-90.
TAKE NOTES DURING ALL LECTURES.  SOME INFORMATION IS NOT IN YOUR PRINTED MATERIALS!
Thursday:  Lecture:  Finish “Smog Check Reference Guide” review.

PP1
Video:   Low Pressure Fuel EVAP Testing (LPFET) 
Lecture:  Begin “BAR:  Smog Check Inspection Procedures Manual”
PP2
· Next week you will begin using the BAR 97 Emissions Inspection System (BAR 97) to perform emissions testing.  To prepare for this lab You must read the entire “Smog Check Procedures Manual” (this manual is chaptered into law, and should be considered a legal document and therefore enforceable).
· Answer questions on pages 84-90 of course reader.
Week 3








1/30/18
Tuesday:  Lecture:  “BAR:  Smog Check Inspection Procedures Manual”

PP2
· Begin classroom review of questions on pages 84-90 in the “Auto 108 Course Reader”

You must answer all questions in your reader to get credit for this class.

Thursday: Instructor demonstration of the BAR 97 Emissions Inspection System 

(EIS) (Smog Machine), OIS Analyzer, and the EVAP Emissions Tester.
· Calibrate the BAR 97, perform a Two Speed Idle (TSI) test.

· Demonstrate use of the “Emissions Control Systems Application              Manuals”.(ECS)
Students perform TSI (Two Speed Idle) tests (in BAR 97 training mode), and BAR OIS Analyzer on their own vehicles.  Turn in “Vehicle Inspection Reports” (VIR) as a record of each smog check performed. Make sure that all participating students’ names are printed on the VIR to obtain credit for test completion.

· On each vehicle tested, complete Laboratory Examination Sheets:  
#2 –Visual Inspection Sheet, #3 – Functional Test Sheet, #4 – Tail Pipe Results Sheet.  These Lab Exam sheets are on pp. 96 – 99 of your Auto 108 Course Reader
· Continue with TSI tests and Laboratory Examinations 2, 3, & 4.
Week 4








2/6/18
TUESDAY:  Lecture:  “Laws and Regulations”




PP3


      Lecture:  “BAR 97 Transition”





PP4

· Review the manual “Laws and Regulations Relating to Automotive Repair Dealer, Licensed Official Stations, and Licensed Smog Check Stations”.
· Review the hierarchy of regulations:  e.g., a small (a) is more important 
than a (1), which is more important than a (A), etc.
· Using the Laws and Regulations Book, answer questions on pages 4 & 5
· You must answer all questions in your reader to get credit.
Homework:  Read:  “BAR 97 Transition Class Student Workbook”
Homework:  Read pages 76-82 in Course Workbook


Begin reading:  “Write It Right”

THURSDAY:  Continue with labs
Week 5








2/13/18
Tuesday:  Lecture:  “Four Gas Analyzers”
· View:  “BAR 2003 Update Video” and hold classroom discussion.

· Classroom review of answers to questions on pages 4 – 5 of the Auto 108 Course Reader.
· View:  “BAR Smoke Inspection Video”
· Review BAR 97 Transition book questions.  Fill in answers.
Homework:  Study for Test 1 exam next Tuesday!

Thursday:  NO CLASS.   Mandatory PDA day.
Homework:  Continue reading.  Study for Test #1.  Emissions systems, causes 

of emissions, products of combustion
Week 6








2/20/18
Tuesday:   TEST #1 EXAMINATION IS TONIGHT!  ScanTron & Pencil required!
The test consists of 50 questions.  You must pass with a score of 35, or more, to get credit for the BAR Clean Air Car Course.  

      Lecture:  Chapters 1 &2 in the “CIAT Advanced Emissions Diagnostics” PPA
· Use of the Lambda Calculator,
Homework: Read (again), in the “Smog Check Inspection Procedures Manual”, sections 1.2 “Emissions Measurement Test” and 1.5 “Emissions Control Functional Tests”, paying particular attention to the areas that apply to Acceleration Simulation Testing (ASM).

Begin reading:  “C.I.A.T. Advanced Emissions Diagnostics” textbook.
Thursday: Instructor will conduct a lab demonstration of an ASM (Acceleration 
Simulation Mode) smog test using the BAR 97 Analyzer.
· Students perform ASM smog tests.
· Students perform EVAP testing.
Homework:  Continue reading “Advanced Emissions Diagnostics”

· Answer questions at end of each chapter.
Week 7








 2/27/18
Tuesday:  Lecture:  Chapter 3&4 in “C.I.A.T. Advanced Emissions Diagnostics” PPA


textbook.







· Reasons for NOx failures and baseline testing.

· Review questions 1.1 through 1.10 and 2.1 through 2.5.

Homework:
· Read chapters 5 & 6 in “C.I.A.T. Advanced Emissions Diagnostics” book.
· Answer questions at end of each chapter.
Study for Test #2 examination!  Laws and Procedures.
Thursday:  Test #2 Examination is tonight.  50 questions, you must score at least 35, 

or more, correct to pass the BAR CACC.
· Continue with TSI, ASM, and OIS testing.
Homework:  

· Read chapters 3 & 4 in “CIAT Advanced Emissions Diagnostics” book.
Week 8








3/6/18
Tuesday:  Lecture:  Chapter 3& 4 in “C.I.A.T. Advanced Emissions Diagnostics” PPA


textbook. :  

Lecture:  Zirconium and Titania O2 sensors, Air/fuel sensors, and testing of sensors with emphasis on Zirconia  O2s mapping (scope pattern testing-BAR approved).








PP6
· We will also discuss air fuel ratio and how Fuel Trim theory can be used to troubleshoot drivability problems.  
· Use of DSO for testing various electrical systems, and catalytic converter testing.

· Review questions 5.1 through 5.10 and 6.1 through 6.8.

Homework:  Read chapters 3 & 4 of “Advanced Emissions” book. 

Read chapters 1 &2 of “OBD II & 2nd Generation Scan Tools”
Thursday:  Instructor demonstration of O2 sensor test procedure.
· Students do either catalytic converter testing or O2 sensor testing.
· Students perform additional ASM tests.
· Continuing ASM or TSI tests
Homework:  Continue reading “OBD II & 2nd Generation Scan Tools”  
March 12 – April 22, Midterm progress reports posted in student portal.
Week 9








3/13/18
Tuesday:  Lecture:  Chapters 3 &4 of “CIAT Advanced Emissions” book.

PPA
      Lecture:  Chapters 1 (Introduction to OBD II) and Chapter 2 (Monitors)PP8.1
· Turn in written assignment number 1 & 2 in reader.
NOTE:  If you have an OBD II capable scantool, please bring it to lab on Thursday.  If you have an OBD II equipped vehicle, preferably 1998 or newer (1996 or 1997 will work), please bring it to lab also.

Thursday:  Lab Demonstration- Clearing the monitor status/readiness codes and 
running monitors to reset readiness codes.  Induce a DTC in a vehicle, access Freeze Frame data, identify the DTC criteria, turn off the MIL, and clear memory.
Students will perform lab assignment #1 in the “Phase III” section of the 108 Course Reader.  This lab includes clearing monitor status/readiness codes and running monitors to reset readiness.  Inducing a DTC in a vehicle, accessing Freeze Frame data, identifying the DTC criteria, turning off the MIL, and clearing the fault memory.
Homework:  Reading:  Chapters three and four in OBD II textbook
· Written assignment numbers 3 & 4 in reader.
SPRING BREAK:  3/18 THROUGH 3/25.  NO CLASS
Week 10








3/27/18
Tuesday:  Lecture Chapter Three – Scan Tools and Chapter Four – DTCs and 
PP8.3
Diagnostics

· Turn in written assignments number 3 & 4

Homework:  Reading:  Chapters Five and Six in OBD II textbook.
· Begin reading the “OBD II Mode 6 and EVAP System” text
· Answer review questions 5 & 6 in reader.
NOTE:  If you have an OBD II capable scantool, please bring it to lab on Thursday.  If you have an OBD II equipped vehicle, preferably 1998 or newer (1996 or 1997 will work), please bring it to lab also.
Thursday:  Students will perform lab assignments #2 through 5 in the “Phase III”

section of the Auto 108 Course Reader.  These labs include:  a comparison of OBD II scan tool functions in Generic (Global) Mode contrasted with

Manufacturer Mode; a look at fuel trim and idle air control (IAC) monitoring capabilities; and an exercise with the misfire detection function of OBD II.  All questions must be answered for credit, turn in at end of lab.  Make sure your name is on all pages.
Homework:  Continue reading “OBDII Mode 6 & EVAP System Diagnosis & 
Repair”
Week 11








4/3/18
Tuesday:  Lecture:  Finish discussion on Chapter Four



PP8.5

      Lecture:  chapters 5 & 6

Note:  You should take notes during class!  The subjects presented are covered only in the “OBD II Mode 6 and EVAP System” text!

Homework:  Reading:  OBD II Mode 6 and EVAP System text
Thursday: Students will perform lab assignments #6 through 8 in the “Phase III”section 
of the Auto 108 Course Reader.  These labs deal with Mode 6.  Students will
perform lab assignments #9 through 13 in the “Phase III” section of the Auto 108 
Course Reader.  These labs deal with EVAP systems.

· DSO testing of Oxygen sensors



Turn in questions at end of lab.  Make sure your name is on all pages.
Week 12








4/10/18
Tuesday:  Lecture:  PowerPoint presentation on EVAP systems, PCM

PP9
Reprogramming procedures, and on Technical Service Bulletins (TSB’s) 
 Take notes!


Homework:  Study for Test #3.  O2 sensors, failure diagnosis
Thursday:  Lecture on OBD II data acquisition and interpretation.


PP7
· This will focus on sensor inputs to the ECM (Electronic Control Module) and the hierarchy of the sensors, i.e. the importance of each sensor to the ECM.  We will also discuss the snap shot function of a scan tool and use pages 1 through 20 in the “Phase II Labs” section of the Auto 108 Course Reader to exemplify how the sensors and their hierarchy can be used to troubleshoot a vehicle’s problems.

· Review snap shot analysis using pages 6 through 19 in the “Phase II Labs” section of the Auto 108 Course Reader.
· We will talk a bit about air:fuel ratio and how it is linked to Lambda numbers, and work with a Lambda Calculator
Homework:  Study for test #3.  Begin reading articles on Multiplexing Maze, Bosch Networks, Electronic Throttle Control, Vapor Trails in reader.
Week 13








4/17/18
Tuesday:  Test #3 examination is tonight!  You must pass with a score of 35, or     

better, to pass the BAR CACC. Bring ScanTron & pencil!

Lecture:  Bosch Networks, Controller Area Network (CAN) systems
PP10
Thursday:  To be determined  
April 22: Last day to drop with a “W”

Week 14








4/24/18
Tuesday:  Lecture:  “Electronic Throttle Control”




PP11
NOTE:  If you have an OBD II capable scan tool, please bring it to lab on Thursday.  If you have an OBD II equipped vehicle, preferably 1998 or newer (1996 or 1997 will work), please bring it to lab also.
Thursday:  
· Students will use scan tools to take movies of vehicle data streams and record the results on worksheets that your instructor will give you.  You will also demonstrate ability to clear codes and use the bi-directional controls of the scan tool to operate various vehicle functions for the purpose of troubleshooting.

· Complete pages 1-5 of the “2005 Update Training Course Laboratory Assignments” in your Auto 108 Course Reader.  You will find these pages in the “Lab Assignments II” section of the Auto 108 Course Reader.  Review pages 6-19 of this tabbed section for class discussion next week.

· Review answers to questions 1 through 15 on pages 1-5 in the “Phase II Labs” of the Auto 108 Course Reader.

· All questions must be answered to get credit for the class.

Homework:  Re-read “Mode 6 & EVAP Systems” text.

Week 15








5/27/18
Tuesday:  Lecture:  “More Mode 6”






PP12
Note:  You should take notes during class!  The subjects presented are covered only in the Powerpoint presentation!

Homework:  Read articles on CAN Systems & Electronic Throttle Control
Week 16








5/8/18
Tuesday:  Lecture:  “Emissions Failure Diagnosis”




PP13
Thursday: Students to perform lab assignments #6 through 8 in the “Phase III” 

section of the Auto 108 Course Reader.  These labs deal with Mode 6.  Lab 

assignments #9 through 13 deal with the EVAP systems.

Turn in questions at end of lab.  Make sure your name is on all pages.

 
Continue ASM/TSI testing and O2 sensor testing with a DSO

Week 17








5/15/18
Tuesday:  Lecture:  “BAR Reference Vehicle”




PP14
Thursday:  Finish labs as necessary.  
Homework:  Study for Test #4 examination.  CAN, ETC, Mode 6, OBDII, 

EVAP Systems, Lambda.
Week 18








5/22/18
Tuesday:  Test #4 examination!  50 questions, you must score 35, or better to 

pass the BAR CACC.  Bring ScanTron and pencil.




Thursday:  Makeup Exams
NOTE:  THIS SCHEDULE WILL BE FOLLOWED AS CLOSE AS POSSIBLE.  I RESERVE THE RIGHT TO CHANGE THE SCHEDULE AS NECESSARY.
Rick Sanguinetti
Student Learning Outcomes:  

Students will be prepared for the Inspector License and/or Repair Technician License smog check examination. 

Objectives:  

Upon completion of this course, the student will be able to:

1. Perform a Basic and Enhanced area smog check.

2. Perform all required operation and service

   A.  PCV (Positive Crankcase Ventilation) systems

   B.  EVAP (Evaporative) system

   C.  Spark control system

   D.  TAC (Thermostatic Air Cleaner) systems

   E.  Catalytic converters

   F.  EGR (Exhaust Gas Recirculation) system

   G.  AIS (Air Injection System) system

3.  Basic and Enhanced Smog check procedures

   A.  Vehicle identification and data entry

   B.  Emission control system identification and data entry

   C.  Basic area two speed tailpipe test

   D.  Enhanced area ASM (Acceleration Simulation Mode) dynamometer test
   E.  BAR OIS (Onboard Inspection System) testing

   F.  Functional tests

4.  Laws related to technician licensing

5.  Laws related to Smog Check Station licensing

6.  Emission failure diagnosis
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