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	Introduction/Context
	This lesson will instruct the student on how to perform a Slow or Fast Battery Charge According to Manufacturer’s Recommendations. Safety practices and personal protection equipment will be covered in this lesson. Entry level technicians need to be able to perform this task to 100% accuracy. Incorrectly performing this task can lead to an explosion of the battery, damage to electrical system components and customer satisfaction issues.
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	Task

	
	Perform battery charge.



	No.
	Objective

	1
	Upon completion of this lesson the student will be able select personal protection equipment and follow safe practices when charging an automotive battery.

	2
	Students will become knowledgeable about the operation of an automotive battery charger.

	3
	Given a training vehicle and a battery charger the student will be able to properly hook-up the battery charger, select the correct charge rate and charge the battery performing the task to 100% accuracy.

	4
	Student will be able to pass a written exam on this task with 100% accuracy.









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



INSTRUCTIONAL MATERIALS/TECHNOLOGY 

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

	Various2004 
	Automotive Excellence Volume 1  
	2004 
	McGraw-Hill 
	EL38-EL39 



	Software



	Title
	Version
	Source

	Delmar Learning  
	Current 
	Thompson Delmar 

	AllData 
	Current 
	AllData 




Web Addresses
	Title
	Publisher
	URL

	TODAY'S CLASS 
	 
	http://todaysclass.com 




Audio/Visual
	Title
	Publisher

	Batteries, Starters and Charging Systems 
	Thompson Delmar 

	Troubleshooting the Electrical System (A36) 
	Delmar 




Supplies
	Quantity
	Item
	Source

	1 
	Distilled Water 
	Walmart 



Equipment
	Quantity
	Item
	Source

	1 
	Battery Charger 
	Snap-On Tools 




Content/Presentation/Demonstration Outline
	   GENERAL SAFETY PRACTICES: Instruct students to always wear safety glasses when working around batteries. Batteries contain sulfuric acid. Do not allow the acid to touch any part of your body or clothing. Use clean water to flush any area that comes in contact with battery acid. See a doctor if needed. Tell students batteries can produce very high current. Remove all jewelry, including watches, necklaces, and similar items before working around batteries. Remove or put tape over rings. Keep tools and other metallic objects that could cause an arc away from battery terminals. Do not smoke, have open flame or sparks around a battery.

	   SPECIFIC SAFETY PRACTICES FOR BATTERY CHARGING: Always leave the vent caps in place when charging. Always follow the battery charger manufacturer’s instructions. Always charge the battery in a well-ventilated place and wear a rubber apron and gloves. When using battery charging equipment a full face shield is the preferred eye protection. If possible recharge the battery at the same rate at which it was discharged, if in doubt, slow charge. Never charge a battery that is connected to a vehicle. Disconnect the battery and charge. Periodically check the battery for excessive heat or boiling. If hot or boiling interrupt the charging and allow the battery to cool then reduce the charge rate Tell students that a byproduct of a charging battery is hydrogen gas. Remind them about the H-bomb. If you have any horror stories from personal experience about charging batteries it would be a great time to share them.

	   Most OEM manufacturers recommend that the battery be isolated from the electrical system before charging. Few technicians follow this procedure (you might choose not to share this with the students). Not isolating the battery from the electrical system can allow excess voltage to damage automotive electrical circuits. Before charging the battery determine the state of charge and make sure the battery is full of electrolyte. The electrolyte level may be checked on a battery by removing the caps. If the electrolyte level is low add distilled water before proceeding with the charging. CAUTION: Do not attempt to remove the caps on a maintenance free battery. Inspecting and filling batteries is covered full in the lesson plan titled “Inspect, Clean, Fill and Replace an Automotive Battery”.

	   There are several methods for charging a battery. Slow charging uses a current of 3–10 amps and may take 24 hours or more. Medium charging is done with a charging current of 15–25 amps, usually for 3–5 hours. Fast charging uses a current of 30–50 amps for up to one hour. Normally, batteries are charged until they are three-fourths charged or more. Avoid overcharging by checking the state of charge frequently. Reduce the charge rate if the battery releases excessive gases or feels unusually warm to the touch. Never attempt to charge a battery that is frozen or that has a shorted cell. A slow charge rate is best for the battery. The faster the charge rate, the greater the internal heating of the battery. There are several methods for charging a battery. Slow charging uses a current of 3–10 amps and may take 24 hours or more. Medium charging is done with a charging current of 15–25 amps, usually for 3–5 hours. Fast charging uses a current of 30–50 amps for up to one hour. Normally, batteries are charged until they are three-fourths charged or more. Avoid overcharging by checking the state of charge frequently. Reduce the charge rate if the battery releases excessive gases or feels unusually warm to the touch. Never attempt to charge a battery that is frozen or that has a shorted cell. A slow charge rate is best for the battery. The faster the charge rate, the greater the internal heating of the battery. Remind students that a charger produces electrical energy that the battery converts and stores as chemical energy. If you expound on this it will fulfill SCHS 4.6.4 core content





	   Refer to chart on battery charger or in automotive textbook to assist in charge rate and time setting. After determining the charge rate that you wish to use. Hook up the battery charger as follows. 1) First install a computer memory saver in the cigarette lighter or power point socket of the vehicle and then remove the negative battery cable from the battery. 2) If the battery is a side post battery install a charging post into the negative terminal. 3) Make sure charger is off and unplugged. 4) Install the positive charging clamp on the positive post of the battery. 5) Install the negative charging clamp on the negative post of the battery. 6) Plug in the battery charger. 7) Set the charging rate and time. 8) Check the battery from time to time for overheating and boiling. Caution the student that a rotten egg smell during charging should be an alarm to them that something is wrong.

	   After charging, be sure to turn charger off and unplug charger before disconnecting battery charging clamps. Any spark after charging may cause an explosion. Remove the negative charging clamp first and then the positive. When reattaching the negative battery terminal be sure that no doors are open or any accessories are on as a spark at the battery during reconnection may cause a fire or explosion. Wipe or flush any electrolyte from the top of the battery. Check the battery for state of charge and wipe the car down for fingerprints before returning it to the customer.




Applications/Practice
	1
	See Above Content




Evaluation and feedback Prior to Testing or Lab Work
	1
	Assessment Plan Formative: Objective 1-3. / Formative assessment / (1) After lesson presentation questioning techniques will be utilized as necessary to measure student comprehension and need for remediation (2) If using CPS integrated with PowerPoint, assessment can be made in real time as lesson progresses. (3) Instructor will observe students as they practice the procedure to assure correct procedure and safety practices are being followed. A checklist will be utilized to chart student progress on the task. / 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
	Assessment Plan Summative: Objective 1-3 / Summative assessment / written test questions and/or shop test on stated objectives / 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.)







