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A7 Heating and Air Conditioning; Identify A/C System Components
	Objectives
	Standards

	· Explain the principles of refrigeration.
	

	· Explain the basic function and construction of each major part of a typical heating and air conditioning system.
	

	· Summarize the operation and interaction of heating, ventilation, and air conditioning systems.
	

	· Describe safety precautions to be observed when working on heating and air conditioning systems.
	

	· Correctly answer ASE entry-level certification test questions requiring a knowledge of modern heating and air conditioning systems.
	


ASE Education Foundation Standards

This Lesson addresses the following items on the ASE Education Foundation Maintenance and Light Repair (MLR) Task List:

· A7 Heating and Air Conditioning: Task A7-A-2: Identify Air Conditioning System Components and the service/safety precautions.

Materials, Equipment, and Supplies

Materials: Various A/C System Components. 
Safety Notes

· There are no specific safety notes that apply to this lesson. General shop safety precautions should always be observed.
Demonstration

· Using a piece of ice, heat the ice using a hot plate or other heat source to turn the ice to liquid, then to steam. Point out to students this is the changing of state from solid to liquid to vapor.

· As you recall from the cooling system, pressure can affect temperature. The changes in pressure in the air conditioning system also affect the change of state, from liquid to gas.

Discussion

· Heating has been a part of the automobile since the 1920s. The first air conditioner was installed in the late 1930s, but did not begin to see wider use until the 1950s.

· The heating and air conditioning systems are important parts of the modern automobile. Besides maintaining a comfortable climate for the vehicle occupants, they also help to defog and defrost the windows.

· Some metals conduct heat better than others. For example, iron conducts heat better than aluminum.

· R-12 is also known as CFC-12. R-134a is also known as HFC-134a.

· There are several other refrigerants on the market that can be used to replace R-12. 

· Refrigerant oils used include mineral oil (R-12), polyalkylene glycol (PAG, R-134a), and polyolester (POE, R-134a).

· Many compressors are sold without the compressor clutch. Tell students to make sure when they price a repair that the cost of the clutch is added to the parts total.

· Most piston compressors use two large pistons or several smaller pistons.

· Some compressor manufacturers are working on electric compressors. These compressors run off the vehicle's electrical system.

· Compressors can be rebuilt; however, they are usually not rebuilt at the shop. The only service usually performed on compressors is replacement of the clutch, pressure switches, front shaft seal, or the compressor itself.

· Different condensers are used with R-12 and R-134a systems. The condenser for an R-134a system is usually larger than one for an R-12 system.

· Some vehicles mount the condenser side by side with the radiator.

· Receiver-driers are normally used with systems having expansion valves. Accumulators are used with systems having fixed orifice tubes.

· Depending on the refrigerant, the receiver-drier or accumulator will use a different type of desiccant. R-134a systems use desiccant XH-7. Desiccant XH-9 can be used with either R-134a or R-12 systems.

· Show students a receiver-drier and an accumulator.

· Not all air conditioning systems use mufflers. The muffler feature is sometimes incorporated into one of the low side hoses.

· The evaporator cannot usually be seen without removing the blower case from the vehicle.

· Evaporators used with R-134a and R-12 are no different in appearance or operation.

· Older air conditioning systems had other devices to control refrigerant flow. However, there are two primary devices in use today. They are the expansion tube and the expansion valve.

· The expansion tube, also known as an orifice tube, is a fixed restriction. It is used with a cycling clutch compressor.

· The majority of the air conditioning systems on the road use orifice tubes. 

· All air conditioning systems made since 1993 are required to have a high-pressure cutout switch. If an older air conditioning system is modified (retrofitted) to use R-134a, it must have a high-pressure cutout switch added if the system did not originally come with one.

· The computer controls air conditioning clutch operation. It delays compressor engagement for a couple of seconds after engine startup. This reduces stress on the starter.

· Another air conditioning system control monitors sunload on some vehicles. This measurement allows the computer to operate the air conditioning system at optimum settings.

· Some heater hoses are formed hoses and must be replaced with the same type of hose.

· Most newer heater cores are made from aluminum and have plastic tanks much like a radiator.

· The blower motor is also known as a squirrel cage because of its resemblance to a hamster wheel.

· Some newer vehicles have filters inside the blower case. These filters help to trap dirt, allergens, and in some cases, bad odors.

· Today, even some "manual" heads are very sophisticated. Many have electronic switches that control the compressor, blower fan, and temperature.

· Manual air conditioning controls have low failure rates. While it is possible, it is very unlikely your students will ever need to worry about this part.

· There are several types of automatic control heads available. Some provide fine temperature adjustment to an exact degree. Others provide control of fan and temperature in more than one area.

· Most automatic air conditioning controls are not rebuilt, but simply replaced. Because they are rather expensive, be sure it is the problem before replacing the control head.

· Vans often have rear air conditioning units built into them. Some are factory units and others are aftermarket. Many factory systems are no more than fan controls with the vents receiving air from the front blower case.

· Manufacturers are experimenting with heat pump systems. These systems may be used one day in hybrid and electric vehicles.

Reinforcement

· Tag A/C System parts on a vehicle…creating a scavenger hunt. Use a worksheet that aligns with letters/numbers used on the tags.
Evaluation
· What is the name of a fixed restriction that meters refrigerant flowing into the evaporator? Answer: Expansion tube or orifice tube.

· Ask students to identify the switch that prevents air conditioning system operation when the outside temperature is too low. Answer: Ambient temperature switch. Give credit to students that have correct answer.

Integrating Academics

· Science: Have students research change of state (i.e. solid to liquid).

· Science: Have students research the chemical composition and characteristics of R-12 and R-134a.
Technology in Use

· Have students research alternative refrigerants used in automotive air conditioning systems. A good resource for information on refrigerants is www.epa.gov.

Instructional Resources

· Lab vehicles. Used A/C System components. 
Resources for Practice and Application

· Job Sheet
· Other resource:

Assessment

· ASE-Type Questions
· Exam
· Other assessment:

Web Sites

Mobile Air Conditioning Society (MACS) Worldwide

www.macsw.org
The U.S Environmental Protection Agency

www.epa.com
Additional Notes


