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	Introduction/Context
	This lesson will instruct students on the proper procedures needed to identify system voltage and safety precautions associated with high intensity discharge headlights. Knowledge of these techniques and the skills required to correct problems associated with this task are necessary for a student to acquire if they wish to compete for high paying, high skilled jobs in an automotive repair facility. Entry level technicians need to be able to perform this task to 100% accuracy. Incorrectly performing this task can lead to an automobile accident, safety problems, or create customer satisfaction issues.
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	Task

	
	Identify system voltage and safety precautions associated with high intensity discharge headlights.



	No.
	Objective

	1
	Given the proper tools and instructions from a vehicle manufacturers shop manual or automotive computer software program, students will be able to identify system voltage and safety precautions associated with high intensity discharge headlights, and pass a written exam on the task with 100% by the end of the course.









Connections:
	Skills Standards:
OH  001  
OH  002 
OH  003
OD  002
OD  003
OD  005
Common Core Technical Standards:
TD-SYS-2
TD-HSE-2
New Common Core Standards:
RST 11-12 3
RST 11-12 4
N-Q-3
N-Q.1
New Generation Science Standards:
HS-PS2-5.
HS-PS3-3.
HS-PS3-5.



INSTRUCTIONAL MATERIALS/TECHNOLOGY 
Teacher Designed Materials and Other Handouts
	Instructor can copy the content section of this plan and use it as a handout for students to reference and follow.




Textbooks and Workbooks
	Author
	Title/ISBN No.
	Edition
	Publisher
	Pages

	James Halderman/Chasey Mitchell 
	Automotive Electricity and Electronics 
	2005 
	Pearson/Prentice Hass 
	302-303 

	Tim Giles 
	Automotive Service 
	Second Edition 
	Thomson/Delmar 
	470 

	Jack Erjavec 
	Automotive Technology/A Systems Approach 
	Fourth Edition 
	Thomson/Delmar 
	506-599 




Equipment
	Quantity
	Item
	Source

	As Needed 
	DVOM 
	Fluke, Snap On, Mac, NAPA 




Content/Presentation/Demonstration Outline
	   Instruct students that HID Headlamps, High-intensity discharge (HID) or xenon headlamps use gas-discharge lamps and are electronically controlled. These lights are recognizable by the blue-white color of their light. Inform students that they have this color because the light's spectrum is much closer to daylight than that of a halogen bulb.

	   Teach students that the brightness of a light is usually expressed in degrees Kelvin (K), which is a scale of temperature with absolute zero as zero (-27;3°C). The temperature of daylight compared to various types of bulbs includes: Daylight-5400K • HID-4100K • Halogen-3200K • Incandescent (tungsten)-2800K

	   Instruct students that instead of using a filament (such as a Halogen Bulb), an electrical arc is created between two electrodes that excite a gas (usually xenon) inside the headlamp, which in turn vaporizes metallic salts that sustain the arc and emit light. The presence of an inert gas amplifies the light given off by this arcing. Inform students that more than 15,000 volts are used to jump the gap between the electrodes. To provide this voltage, a voltage booster and controller is required. Once the high voltage bridges the gap, only about 80 volts are needed to keep current flowing across the gap. When the headlights are switched on, it takes approximately 15 seconds for the lamps to reach maximum intensity. However, even during ignition these lamps provide more than adequate light for safe driving.

	   Instruct students that Xenon headlights illuminate the area to the front and sides of the vehicle with a beam that is both brighter and much more consistent than the light generated by halogen headlamps. The great light output of these lamps allows the headlamp assembly to be smaller and lighter. Xenon lights also produce significantly less heat. Other advantages that should be mentioned are that Xenon headlights produce about twice as much light as comparable halogen headlights and make night driving safer and less tiring for the driver's eyes. Xenon headlamps also use about two-thirds less power to operate and will last two or three times as long

	   The HID lighting system consists of the discharge arc source, igniter, ballast, and headlight assembly. The ballast provides the high level voltage required to keep the lamp on until steady state operation occurs.

	   Instruct students that High-intensity discharge headlights will change slightly in color with age. This color shift is usually not noticeable unless one headlight arc tube assembly has been replaced due to a collision repair, and then the difference in color may be noticeable. If the arc tube assembly is near the end of its life, it may not light immediately if turned off and then back on immediately. This test is called a "hot restrike" and, if it fails, a replacement arc tube assembly may be needed or there is another fault such as a poor electrical connection that should be checked.

	   HID LAMP SERVICE: Inform students that HID lamps are expensive but reliable. They are two to three times less likely to fail than a conventional lamp. However, in the event service is required, students should be aware that one of the following conditions could exist: 1. One or both lamps do not come on. 2. Lamps do not restrike when they are hot. 3. The lamp is wearing out. This can result in a change in color of the light to a reddish color, accompanied by a blinking or flickering of gradually decreasing frequency. A variation in color when the lights are first turned on is normal. The color should stabilize quickly. 4. Current supply to the ballast is too low (The ballast provides the high level voltage required to keep the lamp on until steady state operation occurs) This results in a flicker also. The ballast provides enough current for a short time before current decreases to an unworkable level.

	   SAFETY NOTE! Instruct students to never probe the output connector of the ballast. It has very high voltage, which will ruin your test equipment and can result in a severe shock or burn. Never probe either power or ground between the arc and tube assembly. Inform students that each headlight assembly has a high voltage generator. Remind students to be sure to disconnect the car's battery before attempting to service HID lights. Also, tell students to not touch the red or amber insulation on the wiring harness to the lamps while the headlights are on, never turn on the headlight when the bulb is out of the socket, and never service an HID system while their hands are wet. Let students know that any work on Xenon lighting should be done carefully and according to the manufacturer’s recommendations.



Applications/Practice
	1
	Refer to Content



Evaluation and feedback Prior to Testing or Lab Work
	1
	Objective 1/ Formative assessment / Instructor will observe students as they practice the procedure to assure correct procedure and safety practices are being followed. A checklist should be utilized to chart student progress on the task. Questioning techniques will be utilized as necessary to demonstrate student comprehension / depth of knowledge. 3/ Adaptations and/or accommodations for special needs students will be added if required.



STUDENT ASSESSMENT: (Assess student progress with performance criteria.)
	1
	Objective 1/ Summative assessment / written test questions on stated objective / depth of knowledge 3/ adaptation and / or accommodations for special needs students will be added if required.



	IMPACT--Reflection/Analysis of Teaching and Learning: (How did students progress in relation to the state objectives? Was the instruction successful? Analyze samples of student work, particularly that which is unsatisfactory, for the purpose of planning further instruction.)






	REFINEMENT--Lesson Extension and Follow-up: (To be filled in as the lesson is modified during initial planning and/or during the teaching learning process.)







