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Agricultural and Industrial Power
Subject Code: 010210
Outcome & Competency Descriptions

Course Description: 
Students will apply their knowledge and skills of troubleshooting and diagnostics to ensure the safe operation, maintenance, and repair of agricultural and industrial power equipment. Students will apply the principles of power technology equipment systems when making repairs, which include electronic and electrical systems, engines and fuels, hydraulic and pneumatic systems and power trains. Additionally, students will learn to safely operate and maintain equipment.

	Unit Description 
	Percentage of Course 
	Standards
	Key Terms
	Project Ideas

	Safety
	15%
	1.1.12. Identify healthy lifestyles that reduce the risk of chronic disease, unsafe habits and abusive behavior.
1.3.2. 	Follow protocols and practices necessary to maintain a clean, safe and healthy work environment.
1.12.2. Interpret safety signs and symbols.
1.12.5. Identify the location of emergency flush showers, eyewash fountains, Safety Data Sheets (SDSs), fire alarms and exits.
1.12.7. Select, use, store, maintain and dispose of personal protective equipment (PPE), appropriate to job tasks, conditions and materials.
1.12.8. Identify safety hazards and take corrective measures.
1.12.9. Identify, inspect and use safety equipment appropriate for the task.
	· Safety
· Personal Protective Equipment
· Safety Data Sheet
· Hazard
· Fire Extinguisher
· Eye Eash Station
· Ventilation
· Ergonomics
· Lock Out/Tag Out

	· EETC Video
· Lincoln Electric Safety Resources
· Incorporate safety into every topic
· Identify safety rules and procedures for the facilities, equipment, and materials you utilized
· Considerations
· Safety Testing example
· Example 2
· Guest speaker from industry
· Ask your high school Agricultural Issues Forum CDE participants to practice by delivering a presentation on safety in Agricultural and Industrial Power.

	Equipment Maintenance
	15%
	1.8.8. 	Identify routine activities for maintaining business facilities and equipment.
4.1.1. 	Inspect, clean, maintain and perform preventative maintenance on equipment.
4.1.2. 	Identify the types of hand tools, power tools and equipment and describe their functions.
4.1.3. 	Ensure the presence and functionality of safety equipment.
4.1.4. 	Identify potential hazards and limitations related to the use of equipment.
4.1.5. 	Maintain organization, and cleanliness of facilities, machinery, equipment, and tools for safety and appearance.
4.1.6.    Inspect and service the electrical systems and components.
4.1.7.    Inspect for fluid leakage, fluid levels and the condition of fluids.
4.1.8.    Inspect, clean and lubricate equipment for safe operation.
4.1.9.    Select fluids, maintain fluid levels and replace system filters per original equipment manufacturer (OEM) specification.
4.1.10.   Inspect and maintain fluid conveyance and storage components.
	· Preventative Maintenance
· OEM Specifications
· Gasoline
· Diesel
· Lubricant
· Engine Oil
· Hydraulic Oil
· Grease
· Coolant
· Hand Tools
· Power Tools
· Torque Specification
· Brake Fluid
· Operator’s Manual
· Service Manual
· Pre-operation Inspection

	· EETC Video
· Briggs & Stratton Articles and Videos
· John Deere Manuals and Training
· If your program does not have equipment and/or tools available, ask your school maintenance department and/or a local dealer/service department if a technician could bring equipment and guide students through basic maintenance procedures in these competencies.
· Ask your high school Agricultural Power Diagnostics CDE team to demonstrate to the class, help guide groups through practicum stations.

	Equipment Operation
	5%
	4.2.1. 	Follow original equipment manufacturer (OEM) recommended operating procedures and adjustment specifications as found in the operators’ manual.
4.2.2. Differentiate among the functions, limitations and proper use of equipment, equipment controls and instrumentation
	· Situational Awareness
· Safety Switch
· ROPS
· Restraint
· Guard

	· Briggs & Stratton Articles and Videos
· John Deere Manuals and Training
· Invite local employers to bring equipment to school grounds, or arrange field trips to their sites, to demonstrate proper equipment operation and highlight career opportunities

	Engines
	10%
	4.3.1. Assess the physical and mechanical principles of engine operation, including motion, friction and thermodynamics.
4.3.3. Locate the data plate and determine engine specifications.
4.3.4. Analyze, evaluate and troubleshoot an engine.
4.3.8. Perform the requirements of engine servicing per original equipment manufacturer (OEM) specification to maintain emission requirements.
	· Engine Block
· Engine Head
· Crankshaft
· Connecting Rod
· Piston
· Piston Rings
· Timing Chain/ Gears
· Camshaft
· Valve Assembly
· Compression
· Intake
· Exhaust
· Four Cycle
· Two Cycle
	· EETC Video
· Briggs & Stratton Articles and Videos
· Have students work in teams to disassemble non-working engines to identify parts.
· Plant ‘bugs’ in working small engines and have the students troubleshoot.
· Cutaway engines and model engines can be helpful in explaining concepts.
· Ask your high school Outdoor Power Equipment CDE team assist the groups in their work.

	Lubrication and Cooling Systems
	5%
	4.4.1. 	Explain principles of engine lubrication and cooling.
	· Coolant
· Antifreeze
· Radiator
· Oil Cooler
· Fan Clutch
· Impeller
· Thermostat
· Heater Core
· Oil Viscosity
· Cooling Fins
· Block heater
· Glow plugs
	· EETC Video
· Use a machine to help students identify parts and their location.
· Get used parts from a local service shop to demonstrate function.

	Fuel, Air Induction and Exhaust Systems
	5%
	4.5.1. 	Explain principles of exhaust, intake, aftertreatment, and turbocharger designs and operations.

	· Manifold
· Naturally Aspirated
· Turbo
· Supercharger
· Diesel Exhaust Fluid
· Air Filter
	· EETC Video
· Briggs & Stratton Articles and Videos
· Venturi effect demonstration ideas

	Ignition System
	5%
	4.6.1. 	Explain basic ignition system theory
	· Spark plug
· Engine timing
	· EETC Video

	Starting and Charging Systems
	5%
	4.8.1. 	Identify and differentiate between electrical and engine problems that cause a slow crank or no crank condition.
4.8.3.	Inspect, test, and replace fuses, relays, circuit breakers, and solenoids.
	· Circuit
· Fuse
· Circuit Breaker
· Relay
· Solenoid
· Switch
· Load
· Alternator
· Generator
· Battery 
· Ground
· Starter Motor
	· EETC Video
· Your school district’s bus mechanic could be an excellent resource in this topic.

	Hydraulic and Pneumatic Systems
	5%
	4.11.4. Identify and describe the applications and operations of major hydraulic systems and components.
4.14.4. Identify and describe the applications and operations of major pneumatic system components.
	· Pump
· Valve
· Hydraulic Motor
· Cylinder
· Single-Acting
· Double-Acting
· Reservoir
· Filter
· PSI
· Actuator
· Compressor
	· DIY Hydraulic or Pneumatic Machine
· Local construction, demolition, rental businesses and fire departments often have portable hydraulic and pneumatic tools; invite them to demonstrate to your class.

	Brakes
	5%
	4.12.1. Identify and locate components of braking systems.
	· Brake Pad
· Brake Shoe
· Brake Drum
· Brake Rotor
· Brake Cable
· Brake Hose/Line
· Brake Caliper
	· ATVs, motorcycles and other small equipment are typically easy to use to identify/locate components of different types of brakes and demonstrate how they work.

	Electrical Systems
	5%
	5.1.12. Use a digital multimeter to determine voltage, current, frequency and phase.
	· Multimeter
· Electron
· Current
· Resistance
· Volt
· Amp
· Watt
· Ohm
· AC
· DC
· Ground
· Polarity
· Continuity
	· EETC Video
· Briggs & Stratton Articles and Videos
· If your district has manufacturing or engineering programs, they often have electrical training lab modules.
· Ask your high school Ag Technology and Mechanical Systems CDE team to demonstrate to the class.


	Welding
	10%
	5.9.1. 	Assess how the welding arc produces a weld.
5.9.2. 	Identify the factors that affect the deposit of weld metal and melting (e.g. speed, metal type, travel speed, amps, voltage, angles of electrode).
5.9.3. 	Describe the effects of arc length and shielding gases on the arc.
5.9.5. 	Analyze the relationship between wire feed speed and welding current
	· Fusion
· Flux
· Lead
· Work clamp
· Electrode holder
· Electrode
· Base metal
· Filler metal
· Slag
· Chipping hammer
	· Lincoln Electric Training, Tricks & Tips Videos
· Welding with chocolate
· Partner students with high school students to help them learn to strike and establish an arc and then lay a flat bead.
· Ask a local welder to bring a mobile unit to school grounds (make sure to utilize welding curtains) to demonstrate, and possibly allow students to practice, arc welding.
· Ask your high school Agricultural Mechanics Skills CDE team to demonstrate to the class.

	Transmission of Power
	5%
	4.7.1. 	Identify and describe the features, benefits and applications of power transmission components.

	· Gear
· Clutch
· Hydrostatic
· Continuously Variable Transmission
	· EETC Video
· Local power sports dealers will typically have an example of each; ask if their technicians could show components and demonstrate each in a field trip experience.

	Supervised Agricultural Experiences 
	3%
	1.2.12. Use technical writing skills to complete forms and create reports.
1.4.5. Use information technology tools to maintain, secure, and monitor business records.
	· SAE (Supervised Agricultural Experience)
· Exploratory
· Placement
· Entrepren-eurship
· Research
· Inventory
· Investment
	· SAE projects
· National FFA SAE Videos and Lesson Plans
· Career Success Lessons - National FFA Handbook Advisor’s Guide



	FFA
	2%
	1.2.7. Use problem-solving and consensus building techniques to draw conclusions and determine next steps.
1.2.10. Use interpersonal skills to provide group leadership, promote collaboration and work in a team.

	· Agricultural Education
· National FFA Organization
· Teamwork
· Leadership
· Alumni 
· Honorary
· FFA Degrees
· Communication

	· Teamwork activities
· Greenhand Quiz CDE
· National FFA Student Handbook Advisor’s Guide – What is FFA?
· FFA New Horizons – Teaching Guide & Digital Lessons
· Foundational Life Skills Lessons 






FFA Opportunities for Middle School Students: 
Application-Based Award Programs:
Agriscience Fair
Discovery FFA Degree
National Chapter Award 
Career Development Events:
Career Exploration Career Development Events
Career Conversation
Career Exploration Presentation
Career Quiz Bowl
Impact of Agriculture 
Creed Speaking Career Development Event
Greenhand Quiz Career Development Event
Novice Parliamentary Procedure Career Development Event
Leadership Events:
Ohio FFA Leadership Nights
State FFA Convention
National FFA Convention
Local Events and Programs:
Chapter Awards Ceremonies
Chapter FFA Meetings
Community Initiatives
FFA Week Celebrations
Local Programs
Supervised Agricultural Experiences
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