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COURSE SYLLABUS

AUT 2014 (AUMT 1445) AUTOMOTIVE HEATING & AIR CONDITIONING (4-3-3)

Theory of automotive air conditioning and heating systems. Emphasis on basic refrigeration cycle and diagnosis, retrofit, and repair of system malfunctions. Covers EPA requirements on recovery of coolants, coolant handling and new refrigerant handling and replacements. Prepares student for ASE testing. Laboratory fee.

TEXTS AND REFERENCES USED:

1.Today’s Technician Automotive Heating & Air Conditioning, Delmar, 4th Edition, 

   Mark Schnubel, ISBN:  9781428383241
2. Manufacturers' service manuals.

3. Selected films and charts from various sources.

4. Automotive books can be found in the RVS bookstore located downstairs in Bldg. G

Instructional Methodology:  Using a combination of computer based instruction, lecture, and faculty demonstration, students will practice towards mastery of all required NATEF tasks

Course Rational: Utilizing appropriate safety procedures, Demonstrate familiarity with historical development and career information on the automotive industry; demonstrate safe, professional, and responsible work practices; identify and demonstrate the proper use of shop equipment and tools; identify and describe functions of vehicle subsystems; demonstrate the use of service publications; identify various automotive fasteners used in industry; and perform automotive maintenance.

Common Course Objectives(student learning outcome): To prepare students for entry-level employment and certification through ASE.

CLASS AND LAB POLICIES:


1. Regular attendance is required. Only limited absences and tardies will be accepted if a grade better than a "D" is expected. *(1C-1,4, 2A-4) 
2. Students are required to maintain a "C" average, or a grade point average of 2.00. This means that the average of all classes must be a "C" in order to obtain either a certificate of completion, or degree. Students who either arrive late for class, leave early, and/or bring no tools cannot expect to complete lab assignments in a timely manner and receive a grade better than "D". *(1A-1, 1C-1,2,4,5, 2A-4) 
3. Students are expected to purchase their own tools. A list of the minimum type and number of tools are furnished at the beginning of each semester. Each student will have his/her own tools available for shop work at beginning of each class period. Loaning or borrowing of tools between students is discouraged. Specialty tools, tools not on the student tool list, are available from the Tool Room. The college will furnish tools for students who are enrolled in the Introduction to Automotive class. Failure to bring tools after the first month of enrollment in the Automotive Program subjects each student to disciplinary action up to and including dismissal from the program.*(1C-5, 2A-2) 
4. Safety is always first. Common sense and our certifying agency, NATEF, require that all students wear safety glasses in the shop. Students without safety glasses will be prohibited from any shop activities. You are expected to learn and comply with ACC environmental, health and safety procedures and agree to follow ACC safety policies. Additional information on these can be found at http: / / www.austincc.edu/ehs. *(1C-2,4,5) 
5.Each student is strongly encouraged to participate in class. In any classroom situation that includes discussion and critical thinking, there are bound to be many differing viewpoints. These differences enhance the learning experience and create an atmosphere where students and instructors alike will be encouraged to think and learn. On sensitive and volatile topics, students may sometimes disagree not only with each other but also with the instructor. You are expected to conduct yourself professionally with respect and courtesy to all. Anyone who thoughtlessly or intentionally jeopardizes the health or safety of another individual will be dismissed from the day's activity, may be withdrawn from the class, and/or barred from attending future activities.


6. By applying to and registering at Austin Community College, students agree to abide by the Student Discipline Policy and Student Rights and Responsibilities regulations published in the ACC College Catalog and this Student Handbook. Acts prohibited by the college for which discipline may be administered include student profit associated with any lab project, scholastic dishonesty, including but not limited to cheating on an exam or quiz, plagiarizing, and unauthorized collaboration with another in preparing outside work. Academic work submitted by students shall be the result of their thought, research or self expression. Academic work is defined as, but not limited to tests, quizzes, whether taken electronically or on paper, projects, either individual or group; classroom presentations, and homework.  Prohibited acts include disruptive conduct of any kind. Disruptive conduct is defined as, but not limited to:  Behavior that significantly interferes with or disrupts any ACC teaching, research, administrative, disciplinary, public service or other authorized activity. Behavior that threatens the health or safety of members of the ACC community, visitors to ACC, or participants at ACC-sponsored events, or willful negligence in the performance of lab projects. Penalties for scholastic dishonesty will depend upon the nature of the violation and may range from lowering a grade on one assignment to an "F" in the course and/or expulsion from the college. See the Student Standards of Conduct and Disciplinary Process and other policies at http://www.austincc.edu/current/needtoknow 7. Each ACC campus offers support services for students with documented disabilities. Students with disabilities who need classroom, academic or other accommodations must request them through the Office for Students with Disabilities (OSD). Students are encouraged to request accommodations when they register for courses or at least three weeks before the start of the semester, otherwise the provision of accommodations may be delayed.  Students with approved accommodations are encouraged to submit the 'Notice of Approved Accommodations' to the instructor at the beginning of the semester because a reasonable amount of time may be needed to prepare and arrange for the accommodations.  http: / l www.austincc.edu / support/ osd /

GRADING:

     1.   Lab activities will constitute 70% and tests will make up 30% of total grade.

2. Homework assignments and pop quizzes will be given.  A will not be given a passing grade, 

      "D", without 100 per cent participation in pop quizzes and completion of assignments. *(1A-

      4, 1C-1,  2A-4)

3. Regular and punctual class and laboratory attendance is expected of all students. If attendance or compliance with other course policies is unsatisfactory, the instructor may withdraw students from the class. A positive constructive attitude, also plays an important part the overall evaluation of the 

      shop work and will be directly related to the shop grade. *(1C-1,2,4,5,  2A-4)  

It is the responsibility of each student to ensure that his or her name is removed from the roll should he or she decide to withdraw from the class. The instructor does, however, reserve the right to drop a student should he or she feel it is necessary. If a student decides to withdraw, he or she should also verify that the withdrawal is submitted before the Final Withdrawal Date. The student is also strongly encouraged to retain their copy of the withdrawal form for their records.
Students who enroll for the third or subsequent time in a course taken since Fall, 2002, may be charged a higher tuition rate, for that course.

4. State law permits students to withdraw from no more than six courses during their entire undergraduate career at Texas public colleges or universities. With certain exceptions, all course withdrawals automatically count towards this limit. Details regarding this policy can be found in the ACC college catalog. *(1C-1,4,  2A-4) 
5. An instructor may award a grade of "I" (Incomplete) if a student was unable to complete all of the objectives for the passing grade in a course. An incomplete grade cannot be carried beyond the established date in the following semester. The completion date is determined by the instructor but may not be later than the final deadline for withdrawal in the subsequent semester.

AUTOMOBILES FOR SHOP WORK:

Although cars are always needed for shop, whose car and which car is worked on first is not considered an important part of the course.  The instructor must first approve all cars being worked on in the shop.  Even though emergencies occur with cars breaking down, we are not here to schedule work as a garage would.  Time schedules will not be considered or given as related to repair work of any given automobile.  Only work related to the course will be considered.  No work will be performed on a car if the subject has not first been covered in the classroom.

CARE AND CLEANING OF TOOLS, EQUIPMENT AND SHOP AREA (including classroom).

All students will be expected to participate in shop and classroom cleanup at the end of each class period.  The instructor will allot ample time for this purpose.  All tools will be cleaned and put in the proper place before class will be dismissed. *(1A-4, 2B-1, 2A-2) 

NATEF

The Board of the National Institute for Automotive Service Excellence (ASE) is the responsible body for the Automobile Technician Training Certification Program.  The Certification Program is under the direct supervision of the Board of Trustees of the National Automotive Technicians Education Foundation (NATEF).  The purpose of the Automobile Technician Training Certification Program is to improve the Quality of training offered at the secondary and post-secondary levels.  Austin Community College is currently certified in all automotive areas.

SCANS SKILLS

Listed below and identified * with activities throughout this syllabus are the generalized Scans Skills. A complete explanation of these headings are found in the FOR INSTRUCTIONAL PROGRAMS IN WORKFORCE EDUCATION by the Texas Coordinating Board.


1. FOUNDATION SKILLS


A.  BASIC SKILLS:


I.
Reading


II.
Writing


III.
Arithmetic and Mathematical Operations


IV.
Listening



V.
Speaking


B.  THINKING SKILLS:


I.
Creative Thinking


II.
Decision Making


III.
Problem Solving


IV.
Visualize


V.
Reasoning

C.
PERSONAL QUALITILES


I.
Responsibility 


II.
Self-Esteem


III. Sociability


IV.
Self-Management


V. 
Integrity and Honesty

2. WORKPLACE COMPETENCIES


A.
RESOURCES:


I.
Time


II.
Money


III.
Material and Facilities


IV.
Human resources


B.
INTERPERSONAL SKILLS:


I.
Participate and Member of a Team


II.
Teach Others New Skills


III. 
Serve Clients/Customers


IV.
Exercise Leadership


V.
Negotiate


VI.
Work with Diversity


C.
INFORMATION


I.
Acquire and Evaluate Information


II.
 Organize and Maintain Information


III.
Interpret and Communicate Information


IV.
Use Computers to Process Information


D.
SYSTEMS:


I.
Understand Systems


II.
Monitor and Correct Performance


III.
Improve or Design Systems


E.
TECHNOLOGY


I.
Select Technology


II. 
Apply Technologies to Task


III.
Maintain and Troubleshoot Equipment

COURSE OUTLINE:

1.   ORIENTATION AND SHOP SAFETY:

A. Introduction to shop air conditioning special equipment

B.   Brief review of shop safety with use of all shop equipment

C.   Orientation of use of basic hand tools used in air     

     conditioning repair work on automobiles

2.   DESIGN AND CONSTRUCTION OF VARIOUS A/C SYSTEMS:

A.   The different types of air conditioning systems and the

     component parts that make them up

B.   The proper procedures for hookup of a/c test equipment

C.   Diagnosing and testing a/c systems

3.   THEORY OF HEAT TRANSFER:

      A.   Understanding the removal of (latent) heat from the atmosphere

B.  Describing the various high pressure stages of freon during the 

      a/c cycle

C.   Expansion valves, theory of operation and application within

      a typical a/c system.

4.   A/C COMPRESSORS:

A.   Construction, operation and application  of various a/c

       compressors used on automobiles today

B.   Testing and diagnosing a/c compressor problems

C.   Tear-down and overhaul of a/c compressors

D.   Compressor bearing and seal replacement

5.   EVAPORATOR CORE AND CONDENSER:

A.   Diagnosing evaporator core problems

B.   Removal and replacement of evaporator core

C.   Diagnosing and testing condenser problems

D.   Removal and replacement of condensers

6.   BREAKDOWN OF A/C SYSTEMS BY MANUFACTURER:

A.   V.I.R. system (GM)

B.   P.O.A. system (GM)

C.   C.C.O.T. system (GM)

D.   Continuous-run system (Chrysler)

E.   P.O.A. system (Ford)

F.   S.T.V. system (GM and Ford)

G.   E.T.C. and E.P.C. (Chrysler)

H.   A.T.C. (GM, Ford and Chrysler)

7.   ELECTRICAL:

A.   Typical auto a/c wiring systems

B.   Diagnosing, testing and repairing related wiring problems

8.    Retrofitting CCFC-12 to HFC-134a

A.   HFC-134a oil requirements (pag,ester)

B.   Redesigned accumulators and receiver/driers

C.   Temperature and pressure differences of different refrigerants

D.   Service valves for retrofit I.D.

E.   Procedures for retrofitting alternative refrigerants

SCANS SKILLS AND OTHER NOTATIONS

Notated and identified * with activities throughout this syllabus are the generalized Scans Skills. A complete explanation of these headings is found in the GUIDELINES FOR INSTRUCTIONAL PROGRAMS IN WORKFORCE EDUCATION by the Texas Coordinating Board.  The ASE TASKS are noted with either P1, P2, or P3 depending on NATEF priority. 

NATEF TASK EVALUATION AND PRIORITIES


P-1  =  must complete 95%


P-2 =   must complete 80% 


P-3 =   must complete 50%

NATEF (ASE) TASKS, AIR CONTITIONING AND HEATING
VII. HEATING AND AIR CONDITIONING 

A. A/C System Diagnosis and Repair 

1. Identify and interpret heating and air conditioning concern; determine necessary action. P-1

2. Research applicable vehicle and service information, such as heating and air conditioning system operation, vehicle service history, service precautions, and technical service bulletins. P-1

3. Locate and interpret vehicle and major component identification numbers (VIN, vehicle certification labels, calibration decals). P-1

4. Performance test A/C system; diagnose A/C system malfunctions using principles of refrigeration. P-1

5. Diagnose abnormal operating noises in the A/C system; determine necessary action. P-2 

6. Identify refrigerant type; conduct a performance test of the A/C system; determine necessary action. P-1

7. Leak test A/C system; determine necessary action. P-1

8. Inspect the condition of discharged oil; determine necessary action. P-2

9. Determine recommended oil for system application. P-1

VII. HEATING AND AIR CONDITIONING 

B. Refrigeration System Component Diagnosis and Repair 

1. Compressor and Clutch 

1. Diagnose A/C system conditions that cause the protection devices (pressure, thermal, and PCM) to interrupt system operation; determine necessary action. P-2

2. Inspect A/C compressor drive belts; determine necessary action. P-2

3. Inspect, test, and/or replace A/C compressor clutch components and/or assembly. P-2

4. Remove and reinstall A/C compressor and mountings; measure oil quantity; determine necessary action. P-1

2. Evaporator, Condenser, and Related Components 

1. Determine need for an additional A/C system filter; perform necessary action. P-3

2. Remove and inspect A/C system mufflers, hoses, lines, fittings, O-rings, seals, and service valves; perform necessary action. P-2

3. Inspect A/C condenser for airflow restrictions; perform necessary action. P-1

4. Remove and reinstall receiver/drier or accumulator/drier; measure oil quantity; determine necessary action. P-1

5. Remove and install expansion valve or orifice (expansion) tube. P-2

6. Inspect evaporator housing water drain; perform necessary action. P-3

7. Remove and reinstall evaporator; measure oil quantity; determine necessary action. P-3

8. Remove and reinstall condenser; measure oil quantity; determine necessary action. P-3

VII. HEATING AND AIR CONDITIONING 

C. Heating, Ventilation, and Engine Cooling Systems Diagnosis and Repair 

1. Diagnose temperature control problems in the heater/ventilation system; determine necessary action. P-2

2. Perform cooling system, cap, and recovery system tests (pressure, combustion leakage, and temperature); determine necessary action. P-1

3. Inspect engine cooling and heater system hoses and belts; perform necessary action. P-1

4. Inspect, test, and replace thermostat and housing. P-1

5. Determine coolant condition and coolant type for vehicle application; drain and recover coolant. P-1

6. Flush system; refill system with recommended coolant; bleed system. P-1

7. Inspect and test cooling fan, fan clutch, fan shroud, and air dams; perform necessary action. P-1

8. Inspect and test electric cooling fan, fan control system and circuits; determine necessary action. P-1

9. Inspect and test heater control valve(s); perform necessary action. P-2

10. Remove and reinstall heater core. P-3

VII. HEATING AND AIR CONDITIONING 

D. Operating Systems and Related Controls Diagnosis and Repair 

1. Diagnose malfunctions in the electrical controls of heating, ventilation, and A/C (HVAC) systems; determine necessary action. P-2

2. Inspect and test A/C-heater blower, motors, resistors, switches, relays, wiring, and protection devices; perform necessary action. P-1

3. Test and diagnose A/C compressor clutch control systems; determine necessary action. P-1

4. Diagnose malfunctions in the vacuum and mechanical components and controls of the heating, ventilation, and A/C (HVAC) system; determine necessary action. P-2
5. Inspect and test A/C-heater control panel assembly; determine necessary action. P-3

6. Inspect and test A/C-heater control cables and linkages; perform necessary action. P-3

7. Inspect A/C-heater ducts, doors, hoses, cabin filters and outlets; perform necessary action. P-3

8. Check operation of automatic and semi-automatic heating, ventilation, and air-conditioning (HVAC) control systems; determine necessary action. P-3

VII. HEATING AND AIR CONDITIONING 

E. Refrigerant Recovery, Recycling, and Handling 

1. Perform correct use and maintenance of refrigerant handling equipment. P-1

2. Identify (by label application or use of a refrigerant identifier) and recover A/C system refrigerant. P-1

3. Recycle refrigerant. P-1

4. Label and store refrigerant. P-1

5. Test recycled refrigerant for non-condensable gases. P-1

6. Evacuate and charge A/C system. P-1
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