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COURSE: Ford 1270 – Heat & AC: Diag & Repair
INSTRUCTOR: Steve Levin
OFFICE: DE 256
OFFICE HOURS: As Posted
PHONE: 614 287 2788
AUTO LAB PHONE: 614 287 5469
EMAIL: slevin@cscc.edu
CREDITS: 2	CLASS HOURS PER WEEK: 6
MEETS: Mondays, 8:00 AM – 1:50 PM Term: Spring 2025, 2nd (3/16-5/10)
AUTOMOTIVE FACULTY ADVISORS
Each faculty member of the Automotive Department serves as a faculty advisor for a particular group of students; these groups are determined by your major and the first initial of the students' last name.

	Major
	If your last
name starts with:
	Your advisor is
	Office
	Phone #
	Email

	Auto. Tech
	A-H
	Mark Mitchell
	DE 252
	287-3612
	mmitchel@cscc.edu

	Auto. Tech
	I-Q
	Steve Levin
	DE 256
	287-2788
	slevin@cscc.edu

	Auto. Tech
	R-Z
	Ian Andrews
	DE 228
	287-5408
	iandrews@cscc.edu

	Ford ASSET
	A-Z
	Dave Foor
	DE 248
	287-2209
	dfoor1@cscc.edu

	Honda PACT
	A-Z
	Derek Spann
	DE 239
	287-3948
	dspann2@cscc.edu



PREREQUISITES: AUTO 1170

DESCRIPTION OF COURSE:
This course presents the operation and diagnosis of Ford heating and air conditioning systems including automatic temperature control systems with emphasis on performing diagnostic tests and determining repair strategies. Ford STST certification is granted to students who successfully complete the course and achieve the evaluation criteria set forth by Ford Motor Company.

STUDENT LEARNING OUTCOMES
· Describe the function and operation of climate control components, refrigerant system, and air distribution system. Identify refrigerant testing and service procedures and basic diagnostic methods.
· Diagnose HVAC concerns using diagnostic equipment and service information.
· Describe the operation of Electronic Climate Control Systems and components. Perform basic diagnostic procedures to determine the cause of an Electronic Climate Control concern.
· Describe unique HVAC components and systems used in Hybrid vehicles.
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FORD Objectives
Upon successful completion of this course, you will be able to:
· Retrieve DTCs from the applicable module.
· Diagnose refrigeration, heating, air management and control subsystem concerns.
· Diagnose powertrain control concerns related to the compressor clutch and electric engine cooling fan circuit(s).
· Use special service tools, diagnostic and service equipment related to the refrigeration, heating and control subsystems.
· Perform service procedures related to the refrigeration, heating, air management and control subsystems.

INSTITUTIONAL LEARNING GOALS
Columbus State Community College's Institutional Learning Goals are an integral part of the curriculum and central to the mission of the college. The faculty at Columbus State has identified the following institutional learning goals:
· Critical Thinking
· Scientific Literacy

COURSE MATERIALS REQUIRED
Safety Glasses, non-flammable clothing that covers the arms and legs, and hard-soled shoes and computer access with high-speed internet connection for Ford Web Courses
TEXTBOOK, MANUALS, REFERENCES, AND OTHER READINGS
Provided by Ford Motor Company – Cost of printing included in lab fees.
GENERAL INSTRUCTIONAL METHODS
Lecture, Demonstration, Video, Turning Point, Lab, Quizzing, Homework and Reading Assignments, Hands-on Evaluations.

ASSESSMENT
For this course (Ford 1270), students are expected to demonstrate the skills associated with the college wide learning goals and program outcomes identified below. In class you are assessed on your achievement of these outcomes. Names will not be used when reporting results. Outcomes-based assessment is used to improve instructional planning and design and the quality of student learning throughout the college.
PROGRAM OUTCOMES
Upon completion of the Associate of Applied Science Degree in Automotive Technology, the graduate will be able to:
· Identify the major systems of the automobile and correctly assess a system for proper operation
· Synthesize a customer’s symptom into a set of possible system malfunctions and then into a subset of possible system component malfunctions
· Select the correct type and source of automotive information and then employ that information to devise a repair strategy
· Evaluate components and identify the failed component and the root cause of failure
· Present the prescribed solution and justify the cost of the solution to address a repair concern including presenting alternatives and explaining why the recommendation is the best choice

· Determine the correct procedure for the repair and then correctly perform the procedure
· Apply proper ethical consideration when recommending needed repairs and managing the employer’s resources when conducting such repairs
· Employ self-teaching techniques mastered during the program in order to remain abreast of advancements in technology
· Apply good customer relations skills in all interactions with service customers.
STANDARDS AND METHODS FOR EVALUATION
Students are required to demonstrate competency in a variety of tasks. They are also required to read the assigned chapters of the textbook and are responsible for the content contained in those reading assignments. Students are also required to complete all assignments on time. Assignment of a student's final grade will be based on the following criteria:
Quizzes (Turning Point if applicable)	25% of final grade Lab Activities (i.e. STST worksheets/workstations, instructor observation)	 25% of final grade Assignments (i.e. Web Courses, review sheets, Turning Point reviews)	25% of final grade Final Exam (i.e. STST Final Exam written and hands-on assessments)	25% of final grade
The above percentages will then be converted to a letter grade using the grading scale below.
The percentages earned will be added together to determine the final grade. The final grade will consist of a letter grade which coincides with a range of percentage points earned as shown in the following table:
92 to 100 % ............A	85 to 91 %	B
75 to 84 % ............ C	70 to 74 %	D
00 to 69 %	E

NOTE: There will be no make-up work (labs, homework, quizzes or tests) given without prior approval from the instructor. Make-up work for some lab assignments may be impossible, due to the nature of the assignment; therefore, students should attend all sessions. Non-attendance is not an excuse for turning in late work except in extenuating circumstances as determined by the instructor. If a situation arises that demands a grade of incomplete to be given, arrangements for this must be made with the instructor prior to the end of the term.
NOTE: No assignments will be accepted late.
Web Course Assignments: A web course will be assigned most weeks. See the attached schedule for the list of web courses and their due dates. The student is required to turn in the mastery test results on or before the due date. Each assignment is worth 100 points and the total of all web courses is equal to 25% of the final grade. Web courses turned in a week late will receive 75% of your actual score. Any web courses completed before the end of the semester but more than a week late, will be worth 25% of your actual score.

NOTE: The STST Final Exam cannot be taken unless all associated web courses are completed.
NOTE: STST courses require 100% attendance for credentials. Missing a day of the STST class may result in no STST credit. Attending but arriving late to class will result in an automatic 15% deduction to that day’s lab or activity participation grade. In addition to the deduction, late students will be required to stay after class, a reciprocal amount of time, to reorganize and inventory our flex probe, meter, or VCMM kits.

NOTE: You will be evaluated under two related but separate standards. The college has a set of requirements that differ from Ford’s. It is possible to pass the course according to the college but not according to Ford.
While you may be able to articulate college scores into AUTO certificates or degrees, you will be unable to obtain any FORD credentialing without successful completion of both, college and Ford, requirements.
STST Course Requirements:
Each technician attending this course is required to pass a combination of hands-on and written evaluations.

Post Test:
The student must answer at least 80% of the questions correctly to pass the course.
Hands-On Evaluation:
The student must demonstrate mastery of the skills (pass/fail) covered at the evaluated hands-on exercises.

SPECIAL COURSE REQUIREMENTS: PTS (Professional Technician Society) or FMC Dealer Website Access
ATTENDANCE POLICY
Ford STST credentialing requires 100% attendance. Students may miss an opportunity to earn a grade on the day of tardiness or absence. Therefore, we encourage students to attend every class. Attending but arriving late to class will result in an automatic 15% deduction to that day’s lab or activity participation grade. Make-up work is usually not available except as arranged with the instructor in extenuating circumstances. Note: STST courses require 100% attendance for credentials. Missing a day of the STST class may result in no STST credit.

COLLEGE SYLLABUS STATEMENTS
Columbus State Community College required College Syllabus Statements on College Policies and Student Support Services can be found at www.cscc.edu/syllabus or on the College website Quick Links “ Syllabus Statements”. It is the students’ responsibility to read and understand the information on this page.
This page contains more information on the following:
· Institutional Learning Goals
· Student Code of Conduct
· Americans with Disabilities Act (ACT) Policy
· Counseling Services
· Title IX and Non-Discrimination
· Tobacco-Free Columbus State
· Financial Aid Attendance Reporting
· Audio/Video Recording of Class
· Inclement Weather or Other Emergencies

STUDENT LAB POLICIES AND PROCEDURES:
Student usage of facilities:

· Work performed in department lab will be for educational purposes ONLY. No individual is allowed to gain financially on repairs performed in the shop.
· As part of coursework students may be allowed with instructor permission to work on their own personal vehicles.
· No student or other non-automotive personnel is allowed in the shop unattended. All personnel working in the shop are the responsibility of the instructor / lab technician who allowed them into the workshop, no exceptions. Anyone found to be working unattended will be required to remove the vehicle and suspend work immediately and will not be allowed to return and / or complete work until properly supervised.
· If a student desires out of class usage of the lab facilities, permission must be obtained from an instructor and / or lab technician prior to the planned work. The instructor / lab technician granting the permission will be expected to be present during the entire time the work being done. (Consideration for staff / faculty should be given before making requests for this type of work, because this will require their giving up their own time to supervise your work).
Student usage of equipment and tools:
· The automotive department provides a lab outfitted with a wide variety of equipment that represents a very substantial investment. This equipment is provided to allow all students the opportunity to use equipment that they will work with in repair facilities after graduation. Students are expected to respect the value of this equipment by using it responsibly.
· Students are not to use any piece of equipment that they have not been trained on in class without direct guidance from an instructor / lab technician.
· All tools checked out must be returned at the end of the class session.
· Departmental tools and equipment may not be used by students outside of the departmental lab areas. This is due to the need for them to be available for other students for class work.
· The tools and equipment provided by the department must be accounted for and returned to their proper place at the end of each class session. The instructor may assign two students per class session to clean up the area used and return any tools and / or equipment used during the class. The facilities, equipment and tools are benefits for the education of all students, be considerate of others.
· In the unfortunate circumstance that a student is found to be excessively misusing and / or abusing tools and equipment the benefit of using them will be terminated.

Basic lab safety:
· 	Students are responsible for wearing appropriate clothing during lab exercises. Instructors will advise students on appropriate clothing. Students repeated failure to wear appropriate clothing might result in their being asked to leave the lab area until appropriately dressed.
· 	Approved eye protection MUST BE WORN at all times when in lab areas. A broad yellow line on the floor and red signs posted in the areas designates these areas. This is mandated by Ohio law and must be complied with, without fail. Students may obtain approved eyewear on their own or through the school. Failure to wear approved eyewear will result in the student being removed from the lab area.

Any questions regarding these policies and procedures should be directed to the Department Chairperson

UNITS OF INSTRUCTION AND SCHEDULE – Ford 1270 – Heating and Air Conditioning Systems: Diagnosis and Repair

	Day
	Date
	UNIT/TOPICS
	LEARNING
OBJECTIVES/GOALS
	ACTIVITIES
	ASSESSMENT
METHODS
	ASSIGNMENT
DUE

	Day 1
	3/17
	Principles of Heating and Air Conditioning
	Describe the function and operation of climate control components, refrigerant system, and air distribution system.
Demonstrate the sealant detector on the R-134a can with sealer in it.
Then discuss the refrigerant identifier on the separate refrigerant identifier, and the built in identifier in the
R-1234yf machine. Discuss how to evacuate,
reclaim, and recharge the A/C using
the charging station.
	· Syllabus Review
· Prerequisite Review
· L1 Lecture
· L1 A/C Demonstrations

· Begin L1 if time permits.
	AUTO 1170
Prerequisite Review Quiz
	

	Day 2
	3/24
	Advanced Climate Control Diagnosis Lesson 1
	Diagnose HVAC concerns using diagnostic equipment and service information.
Testing for sealant,
analyze refrigerant, monitor operation/leak check and normal schrader leaks.
Electric compressor replacement on a vehicle with max trailer tow.
	Lesson 1 Workstations



L1W1: 2020 Corsair or 23 Explorer


L1W2: PTS and Course Guide L1W2b: 35S05T1_V6 L2W4
	
	35S01W2:
Climate Control Theory and Operation F412102103:
Electronic Climate Control System Theory and Operation F101012003:
HVAC
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Monitor PCM Inhibit PIDs, A/C pressure transducer voltages using the signal generator.
Cooling system concerns, Radkitplus, navigate SOS and leak check or flush an evaporator.
No/Poor A/C Operation Poor A/C Operation
	CMT = 18 C-Max PHEV
L1W3: 2014 Taurus



L1W4: PTS, Radkitplus, SDS, Flush Machine and/or forming gas.


L1WD: 2014 Expedition
L1WDb: 2017 Fiesta
	
	Fundamentals

	Day 3
	3/31
	Electronic Climate Control Systems
Lesson 2
	Complete and Review L1 Begin L2 Workstations:
Testing for sealant,
analyze refrigerant, monitor pressures/temperatures.

A/C cycling switch, relay operation. Refrigerant oil needs.

Testing for sealant,
analyze refrigerant, monitor operation/leak check and normal schrader leaks.
Electric compressor
	· L1 Review, Lecture, and Discussion.
· Lesson Two Lecture
· L2 Demo – Demonstrate how to test the EVDC and solenoid function using the EVDC 100 tester.

L1W1: 2020 Corsair or 23 Explorer


L1W2: PTS and Course Guide
	
	35S04W2:
Climate Control System Diagnosis
F412101103:
Climate Control Leak Detection



	
	
	
	replacement on a vehicle with max trailer tow.
Monitor PCM Inhibit PIDs, A/C pressure transducer voltages using the signal generator.
Cooling system concerns, Radkitplus, navigate SOS and leak check or flush an evaporator.
No/Poor A/C Operation Poor A/C Operation
	L1W2b: 35S05T1_V6 L2W4 CMT = 18 C-Max PHEV
L1W3: 2014 Taurus



L1W4: PTS, Radkitplus, SDS, Flush Machine and/or forming gas.



L1WD: 2014 Expedition
L1WDb: 2017 Fiesta
	
	

	Day 4
	4/7
	Advanced Climate Control Diagnosis Lesson 2
	Diagnose HVAC concerns using diagnostic equipment and service information.






Identify Climate Control Components and Functions
Part 1 - EWAFS operation. Part 2 - Diagnose an passenger temperature door
	· Lesson Two Lecture
· L2 Demo – Demonstrate how to test the EVDC and solenoid function using the EVDC 100 tester.
· Complete and Review L2
L2 ACTIVITY: Course Guide
L2W1: HVAC Case and Course Guide
	TP Quiz: Assorted Questions from 35S04W2 -
Climate Control System Diagnosis
and/or

Electronic Climate Control Theory and Operation. (35S03W0)
Only if Time
	F412101003:
Heat Pump Theory and Operation
F412201003:
Heat Pump Diagnosis and Repair



	
	
	
	actuator concern. Part 3 - Demonstrate how to align the plenum gears prior to actuator install.
Diagnose inoperative A/C. Diagnose poor A/C cooling.
Diagnose an inoperative A/C. Diagnose two climate-controlled seat concerns.

Poor Passenger’s Temp Control

Erratic A/C Performance
	



L2W2: Bench with Compressor L2W3: 2014 Escape
L2W4: PTS and Course Guide L2W4b: 35S05T1_V6 L3W2
Course Guide and PTS L2WD: 2015 Fusion
L2WDb: 2007 Crown Vic
	Permits.
	

	Day 5
	4/14
	
	Diagnose HVAC concerns using diagnostic equipment and service information.

Identify Climate Control Components and Functions

Part 1 - EWAFS operation. Part 2 - Diagnose an passenger temperature door actuator concern. Part 3 - Demonstrate how to align the plenum gears prior to actuator install.
	· Complete and Review L2
· Begin L3 Lecture L2 ACTIVITY: Course Guide
L2W1: HVAC Case and Course Guide
	
	F101002003:
Automotive Shop Safety
F100101203:
Technician Warranty Responsibilities

30G22W0: PRE DELIVERY INSPECTION



	
	
	
	Diagnose inoperative A/C. Diagnose poor A/C cooling.
Diagnose an inoperative A/C. Diagnose two climate-controlled seat concerns.
Poor Passenger’s Temp Control

Erratic A/C Performance
	L2W2: Bench with Compressor L2W3: 2014 Escape
L2W4: PTS and Course Guide L2W4b: 35S05T1_V6 L3W2
Course Guide and PTS L2WD: 2015 Fusion

L2WDb: 2007 Crown Vic
	
	

	Day 6
	4/21
	Advanced Climate Control Diagnosis Lesson 3
	Diagnose HVAC concerns:








Diagnose poor A/C cooling Research a customer concern

Diagnose A/C concern
	· Complete Review of L2
· Perform L3 Lecture - Electric Vehicle Heat Pump
· Begin L3
· Post L3 Demo - Checking Condenser Air Flow with the Smoke Machine

L3W1: 2014 Expedition

L3W2: PTS and Course Guide L3W2b: 35S05T1_V6 L3W4 CMT
L3W3: 2012 Red Fusion or 23 Explorer
	
	F101006003:
Technician Resources
F101005003:
Vehicle Inspection and Maintenance
F101104103:
Professional Technician System (PTS)



	
	
	
	Customer states A/C does not work.

A/C performance testing and diagnosis
Diagnose an inoperative rear defrost.
	L3W4: CMT


L3WD: 35S05T0 V1 CMT-TEST1
Diag. Scenario
L3WDb: 2013 F-150 and/or 2014 Taurus.
	
	

	Day 7
	4/28
	Advanced Climate Control Diagnosis Lesson 3.
Hybrid Climate Control Systems Advanced Climate Control Diagnosis and Repair
	Diagnose HVAC concerns using diagnostic equipment and service information.

Complete and review L3

Diagnose poor A/C cooling Research a customer concern

Diagnose A/C concern



Customer states A/C does not work.

A/C performance testing and
	Complete and review L3
· Post L3 Demo - Checking Condenser Air Flow with the Smoke Machine
L3W1: 2014 Expedition

L3W2: PTS and Course Guide L3W2b: 35S05T1_V6 L3W4 CMT

L3W3: 2012 Red Fusion or 23 Explorer

L3W4: CMT


L3WD: 35S05T0 V1 CMT-TEST1
	Ford 1270 AC Summary Quiz and Review
	30G04W3:
Using the Ford Technical Assistance Center
10M02W0:
Completing an Efficient VCU/MPI
Inspection

60S03W0:
Lincoln Electronic Pre Delivery Inspection



	
	
	
	diagnosis
Diagnose an inoperative rear defrost.
	Diag. Scenario
L3WDb: 2013 F-150 and/or 2013 Taurus.
	
	

	Day 8
	5/5
	Complete Workstations and Ford STST Certification Exam
	Describe unique HVAC components and systems used in Hybrid vehicles. Diagnose HVAC concerns using diagnostic equipment
and service information.
	Perform STST Written and Hands-on Evaluation
13 F-150, 14 F-150, 14
Expedition.
	STST Post Test
	


Note: The above is simply an approximation. Class size and pace as well as factors beyond the control of the instructor may require adjustments to the schedule. These changes could include the addition or exclusion of labs, quizzes, or assignments.
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