JACKSON COLLEGE OFFICIAL COURSE OUTLINE

Course number, title and credits; total time allocation

	Course Letter/Number
	AUT 268
	Credits
	3
	Title
	Heavy Duty Heating and Air Conditioning 

	
	
	
	
	
	

	Lecture/Discussion
	45
	hrs/semester
	
	Lab
	45
	hrs/semester
	
	Clinical
	
	hrs/semester


Catalog Description and Pre- and Co-requisites (Same as taxonomy and catalog)

COURSE DESCRIPTION:

A comprehensive study including hands-on repair of Medium and Heavy Duty Diesel air conditioning systems and heating systems. Service procedures include cooling system service, refrigeration system service, control system repair, heater service, component testing, environmental issues (the ASE Refrigerant and Recovery Certification test is included and required), and troubleshooting the various systems. This course prepares the student with job skills for entry into the workforce and the knowledge for successfully completing the Michigan or ASE certification examination required for mechanic licensing. Students are required to take the Michigan certification test as an integral part of the course.

PREREQUISITE(S):

The following classes are needed to help students be successful:

English 085, Math 020

AUT 101, AUT 234

Knowledge, Skills and Abilities Students Acquire from this Course (Educational Objectives)

To prepare students to be able to perform the various services relating to brake repair in the shop and prepare students to take the certification tests to become a licensed technician. 

Associate Degree Outcomes Addressed in this Course (These must appear in course syllabus.)
Units/topics of Instruction

This course meets standards set by NATEF for the 2013 recertification requirements. 
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REQUIRED SUPPLEMENTAL TASKS
Shop and Personal Safety
1. Identify general shop safety rules and procedures.

2. Utilize safe procedures for handling of tools and equipment.

3. Identify and use proper placement of floor jacks and jack stands.

4. Identify and use proper procedures for safe lift operation.

5. Utilize proper ventilation procedures for working within the lab/shop area.

6. Identify marked safety areas.

7. Identify the location and the types of fire extinguishers and other fire safety equipment; demonstrate knowledge of the procedures for using fire extinguishers and other fire safety equipment.

8. Identify the location and use of eye wash stations.

9. Identify the location of the posted evacuation routes.

10. Comply with the required use of safety glasses, ear protection, gloves, and shoes during lab/shop activities.

11. Identify and wear appropriate clothing for lab/shop activities.

12. Secure hair and jewelry for lab/shop activities.

13. Demonstrate awareness of the safety aspects of supplemental restraint systems (SRS), electronic brake control systems, and hybrid vehicle high voltage circuits.

14. Demonstrate awareness of the safety aspects of high voltage circuits (such as high intensity discharge (HID) lamps, ignition systems, injection systems, etc.).

15. Locate and demonstrate knowledge of material safety data sheets (MSDS).

Tools and Equipment
1. Identify tools and their usage in automotive applications.

2. Identify standard and metric designation.

3. Demonstrate safe handling and use of appropriate tools.

4. Demonstrate proper cleaning, storage, and maintenance of tools and equipment.

5. Demonstrate proper use of precision measuring tools (i.e. micrometer, dial-indicator, dial-caliper).

Preparing Vehicle for Service
1. Identify information needed and the service requested on a repair order.

2. Identify purpose and demonstrate proper use of fender covers, mats.

3. Demonstrate use of the three C’s (concern, cause, and correction).

4. Review vehicle service history.

5. Complete work order to include customer information, vehicle identifying information, customer concern, related service history, cause, and correction.

Preparing Vehicle for Customer
1. Ensure vehicle is prepared to return to customer per school/company policy (floor mats, steering wheel cover, etc.).
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New - Workplace Employability Skills
Personal Standards (see Standard 7.9)
1. Reports to work daily on time; able to take directions and motivated to accomplish the task at hand.

2. Dresses appropriately and uses language and manners suitable for the workplace.

3. Maintains appropriate personal hygiene

4. Meets and maintains employment eligibility criteria, such as drug/alcohol-free status, clean driving record, etc.

5. Demonstrates honesty, integrity and reliability

Work Habits / Ethic (see Standard 7.10)
1. Complies with workplace policies/laws

2. Contributes to the success of the team, assists others and requests help when needed.

3. Works well with all customers and coworkers.

4. Negotiates solutions to interpersonal and workplace conflicts.

5. Contributes ideas and initiative

6. Follows directions

7. Communicates (written and verbal) effectively with customers and coworkers.

8. Reads and interprets workplace documents; writes clearly and concisely.

9. Analyzes and resolves problems that arise in completing assigned tasks.

10. Organizes and implements a productive plan of work.

11. Uses scientific, technical, engineering and mathematics principles and reasoning to accomplish assigned tasks

12. Identifies and address the needs of all customers, providing helpful, courteous and knowledgeable service and advice as needed.

HEATING, VENTILATION, & AIR CONDITIONING
	For every task in Heating, Ventilation, and Air Conditioning, the following safety task must be strictly enforced:
Comply with personal and environmental safety practices associated with clothing; eye protection; hand protection; proper lifting practices; hand tools; power equipment; proper ventilation; and the handling, storage, and disposal of fuels/chemicals/materials in accordance with federal, state, and local regulations.
The first task in Heating, Ventilation, & Air Conditioning is to listen to and verify the operator’s concern, review past maintenance and repair documents, and determine necessary action.

	VI. HEATING, VENTILATION, & AIR CONDITIONING

	All practices and procedures must be performed according to current mandates, standards, and regulations.

	A. HVAC Systems

	1. Verify the need for service or repair of HVAC systems based on unusual operating noises; determine needed action.
	P-1

	2. Verify the need for service or repair of HVAC systems based on unusual visual, smell, and touch conditions; determine needed action.
	P-1

	3. Identify system type and components (cycling clutch orifice tube – CCOT, expansion valve) and conduct performance test(s) on HVAC systems; determine needed action.
	P-1

	4. Retrieve diagnostic codes; determine needed action.
	P-3

	16. A/C System and Components
· A/C System - General

	1. Identify causes of temperature control problems in the A/C system; determine needed action.
	P-1

	2. Identify refrigerant and lubricant types; check for contamination; determine needed action.
	P-1

	3. Identify A/C system problems indicated by pressure gauge and temperature readings; determine needed action.
	P-1

	4. Identify A/C system problems indicated by visual, audible, smell, and touch procedures; determine needed action.
	P-1
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	5. Perform A/C system leak test; determine needed action.
	P-1

	6. Recover, evacuate, and recharge A/C system using appropriate equipment.
	P-1

	7. Identify contamination in the A/C system components; determine needed action.
	P-3

	8. Inte rfa ce with vehi cle’s o n -board computer; perform diagnostic procedures using recommended electronic service tool(s) (including PC based software and/or data scan tools); determine needed action.
	P-2

	2. Compressor and Clutch

	1. Identify A/C system problems that cause protection devices (pressure, thermal, and electronic) to interrupt system operation; determine needed action.
	P-1

	2. Inspect, test, and replace A/C system pressure, thermal, and electronic protection devices.
	P-2

	3. Inspect and replace A/C compressor drive belts, pulleys, and tensioners; adjust belt tension and check alignment.
	P-1

	4. Inspect, test, adjust, service, or replace A/C compressor clutch components or assembly.
	P-2

	5. Inspect and correct A/C compressor lubricant level (if applicable).
	P-2

	6. Inspect, test, or replace A/C compressor.
	P-1

	7. Inspect, repair, or replace A/C compressor mountings and hardware.
	P-2

	3. Evaporator, Condenser, and Related Components

	1. Correct system lubricant level when replacing the evaporator, condenser, receiver/drier or accumulator/drier, and hoses.
	P-1

	2. Inspect A/C system hoses, lines, filters, fittings, and seals; determine needed action.
	P-1

	3. Inspect and test A/C system condenser. Check for proper airflow and mountings; determine needed action.
	P-1

	4. Inspect and replace receiver/drier or accumulator/drier.
	P-1
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	5. Inspect and test cab/sleeper refrigerant solenoid, expansion valve(s); check placement of thermal bulb (capillary tube); determine needed action.
	P-3

	6. Remove and replace orifice tube.
	P-1

	7. Inspect and test cab/sleeper evaporator core; determine needed action.
	P-3

	8. Inspect, clean, or repair evaporator housing and water drain; inspect and service/replace evaporator air filter.
	P-1

	9. Identify and inspect A/C system service ports (gauge connections); determine needed action.
	P-1

	10. Identify the cause of system failures resulting in refrigerant loss from the A/C system high pressure relief device; determine needed action.
	P-2

	C. Heating and Engine Cooling Systems

	1. Identify causes of outlet air temperature control problems in the HVAC system; determine needed action.
	P-1

	2. Identify window fogging problems; determine needed action.
	P-2

	3. Perform engine cooling system tests for leaks, protection level, contamination, coolant level, coolant type, temperature, and conditioner concentration; determine needed action.
	P-1

	4. Inspect engine cooling and heating system hoses, lines, and clamps; determine needed action.
	P-1

	5. Inspect and test radiator, pressure cap, and coolant recovery system (surge tank); determine needed action.
	P-1

	6. Inspect water pump; determine needed action.
	P-1

	7. Inspect and test thermostats, by-passes, housings, and seals; determine needed repairs.
	P-2

	8. Recover, flush, and refill with recommended coolant/additive package; bleed cooling system.
	P-1

	9. Inspect thermostatic cooling fan system (hydraulic, pneumatic, and electronic) and fan shroud; replace as needed.
	P-2

	10. Inspect and test heating system coolant control valve(s) and manual shut- off valves; determine needed action.
	P-2
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	11. Inspect and flush heater core; determine needed action.
	P-3

	6. Operating Systems and Related Controls
· Electrical

	1. Identify causes of HVAC electrical control system problems; determine needed action.
	P-1

	2. Inspect and test HVAC blower motors, resistors, switches, relays, modules, wiring, and protection devices; determine needed action.
	P-2

	3. Inspect and test A/C compressor clutch relays, modules, wiring, sensors, switches, diodes, and protection devices; determine needed action.
	P-2

	4. Inspect and test A/C related electronic engine control systems; determine needed action.
	P-2

	5. Inspect and test engine cooling/condenser fan motors, relays, modules, switches, sensors, wiring, and protection devices; determine needed action.
	P-2

	6. Inspect and test electric actuator motors, relays/modules, switches, sensors, wiring, and protection devices; determine needed action.
	P-2

	7. Inspect and test HVAC system electrical/electronic control panel assemblies; determine needed action.
	P-2

	8. Inte rfa ce with vehi cle’s o n -board computer; perform diagnostic procedures using recommended electronic service tool(s) (including PC based software and/or data scan tools); determine needed action.
	P-2

	2. Air/ Mechanical

	1. Identify causes of HVAC air and mechanical control problems; determine needed action.
	P-3

	2. Inspect and test HVAC system air and mechanical control panel assemblies; determine needed action.
	P-3

	3. Inspect, test, and adjust HVAC system air and mechanical control cables and linkages; determine needed action.
	P-3

	4. Inspect and test HVAC system actuators and hoses; determine needed action.
	P-3
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	5. Inspect, test, and adjust HVAC system ducts, doors, and outlets; determine needed action.
	P-3


	E. Refrigerant Recovery, Recycling, and Handling
NOTE: Tasks 1 through 5 should be accomplished in accordance with appropriate EPA regulations and SAE “J” standards.

	1. Maintain and verify correct operation of certified equipment.
	P-1

	2. Identify and recover A/C system refrigerant.
	P-1

	3. Recycle or properly dispose of refrigerant.
	P-1

	4. Handle, label, and store refrigerant.
	P-1

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


Instructional Materials and Costs to Students

Class fee $ 57.00 

Skills and abilities students should bring to the course:
	
	
	a limited amount of material
	
	
	basic, pre-algebraic problems

	Able to read
	x
	an average amount of material
	Able to compute
	x
	simple algebraic problems

	
	
	an above average amount of material
	
	
	higher order mathematical problems

	
	
	
	
	
	

	
	
	relatively easy material
	
	x
	short compositions

	Able to read
	x
	moderately difficult material
	Able to write
	
	medium length compositions

	
	x
	technical or sophisticated material
	
	
	lengthy compositions

	
	
	
	
	
	

	
	x
	keyboard skills/familiar with computer
	
	
	

	Able to use
	x
	computer application
	Other necessary 
	
	

	 technology
	x
	web navigation
	 Abilities
	
	

	
	
	
	
	
	


The course is usually scheduled:
	  Day:
	
	Fall
	
	Winter
	
	Spring
	Evening:
	
	 Fall
	
	Winter
	
	Spring
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