ENGINE STARTING (ASEL and ASES) 

Objective:

To familiarize the student with the cockpit of the aircraft and the startup procedures. To teach the student what to look for during startup to ensure safety.

Content:

· Pre-flight

· Discuss startup procedures/checklist and reinforce importance of checklist usage

· Aircraft position during startup

· Prop blast related to people, objects, and debris

· Position aircraft with space to maneuver after startup

· Hand-propping

· EP briefing

· Review and perform pre-flight check procedures

· Discuss lesson objectives

· Startup

· Instructor demonstrates once

· Student performs while talking through procedure

· Post-flight

· Evaluate performance and review material covered

*Note: This lesson will be combined with the first flight lesson. The first flight lesson will be a continuance of this lesson.

Things to Avoid (Common Errors)
· Failure to use the appropriate checklist 

· Failure to use safety precautions related to starting 

· Improper adjustment of engine controls during start 

· Failure to ensure proper clearance of the propeller 

Referencess:

Airplane Flying Handbook – Chapter 2-7

Airplane Flight Manual / Pilot’s Operating Handbook 

Completion Standards:

Student will be able to correctly start the airplane utilizing the checklist.

Student will demonstrate an understanding of the startup procedure by talking the instructor through the startup stating what the student is looking for at each step.
Instructor Notes:
· Safety Precautions 
· Positioning the airplane properly 

· Don’t point the tail toward an open hangar/cars/bystanders/anything that may be injured/damaged 

· Propeller blast can be surprisingly powerful – Be careful of debris that can become projectiles 

· Set the Parking Brake 

· Look in all directions to be sure nothing is or will be in the vicinity of the propeller (and propeller blast) 

· Strobe Lights/Anti-collision lights should be turned on prior to start (At night – Position Lights too) 

· Always call “CLEAR” out of the side window and wait for a response from someone who may be nearby 

· Keep one hand on the throttle to allow prompt response if rpm are excessively high 

· CE - Failure to use safety precautions related to starting 

· CE - Failure to ensure proper clearance of the propeller 

· Check for debris/obstructions before starting and that no person/object will be struck when starting 

· Atmospheric Conditions 
· Cold Weather 

· Oil can congeal (become thick) 

· Pull the prop through several times to loosen the oil 

· Saves battery energy, but ensure the ignition/mag is OFF, throttle CLOSED, Mixture CUTOFF 

· Preheat the engine (Usually required below 0oF and recommended below 20oF ) 

· Unheated Engine 

· Icing over the sparkplug electrodes – The only remedy is Heat 

· The engine fires and quits, there is enough combustion to cause water in the cylinders 

· The water condenses, freezes and shorts them out 

· Starting 

· Prime the engine with fuel first (tendency to overprime can result in aircraft fire – AC 91-13) 

· After start, allow the engine to idle at low RPMs to allow the oil to warm and circulate 

· Engines may quit during long idling since sufficient heat isn’t produced to keep from fouling 

· Hot Weather 

· Cylinders tend to become flooded and the Flooded Checklist should be used to clear the them 

· Fuel injected engines may have difficulty starting due to vaporization 

· When shut down, the air temp in the cowling goes up, and fuel vaporizes creating vapor lock 

· The electric fuel pump is used to move fuel into the lines, cooling them and removing vapors 

· VERY HOT -May be continued vapor problems after start due to insufficient slipstream cooling 

· Monitor the fuel flow gauge for a fluctuation and use the electric pump to purge the system 

· Checklists 
· Because of different situations (Flooded, Cold, Normal, etc) the correct checklist must be used 

· This ensures every item is completed and checked (Before Starting and Starting Checklists) 

· CE - Failure to use the appropriate checklist 

· Engine Controls During Start 
· Always keep one hand on the throttle 

· Allows the throttle to be advanced if the engine falters, or prevent excessive RPM 

· After engine start, check the engine instruments 

· As soon as started, check the oil pressure gauge 

· If doesn’t rise to the specified value there may not be apt lubrication and it should be shut down 

· Check all other instruments to ensure they are operating within limits 

· Avoid excessive engine RPM and temperatures 

· Monitor the instruments and use the checklist if the engine temp begins to rise 

· CE - Improper adjustment of engine controls during start 

· Constantly monitor the engine instruments while the engine is operating 

· Keeping the Airplane From Moving 
· Set the parking brake (ensuring they are pumped) and hold the brakes with your toes 

· Look outside to ensure you are not moving 

· Starting With External Power (Supplement 1 in POH) 

· In addition to those items in Section 4, Normal Operating Procedures, check the following items 

· Caution Lights (EPU) - Illuminated if power is available 

· During preflight, check that the EPU connector is inserted and secure 

· Before Engine Starting 

· Engine Starting Checklist, plus 

· EPU Light: ON; EPU Switch: ON; Voltmeter: Check 12 - 14 Volts 

· Start the engine as normal (Cold/Warm/Flooded) 

· After Engine Start 

· Select EPU switch to OFF: EPU light ON 

· Signal ground crew to pull the EPU cord: EPU light OFF 

· Master Switch (GEN): OFF and Check Battery Voltage: Approx 12 volts 

· Master Switch (GEN) ON and Check Battery Voltage: Approx 14 volts 

· GEN warning light: Check OFF 

· Hand Propping Safety 
· Basic requirements BEFORE attempting a hand prop 

· Do not hand prop unless two people, both familiar with hand propping techniques are available 

· Never allow a person unfamiliar with the controls to occupy the pilot’s seat when hand propping 

· The person pulling the propeller blades through directs all activity and is in charge of the procedure 

· Chocks can be an additional precaution or tie down the tail (Be careful removing them) 

· The ground surface near the prop should be stable and free of debris (otherwise relocate) 

· Loose gravel, wet grass, mud, etc might cause the person pulling the prop to slip into the blades 

· Both participants should discuss the procedure and agree on voice commands and expected action 

· Engine Starting Set-up 

· The fuel system/engine controls (pump, primer, throttle, mixture) should be set for a normal start 

· Check to ensure the ignition/magneto switch is OFF 

· The descending prop blade should be rotated to a position slightly above horizontal 

· Person doing the propping should face blade squarely and stand less than 1 arms length from it 

· Too far away and it would be necessary to lean forward in an unbalanced condition 

· Procedures and Commands for hand propping 

· Person out front says, “GAS ON, SWITCH OFF, THROTTLE CLOSED, BRAKES SET” 

· Person IN ensures - Fuel: ON, Mixture: RICH, Ign: OFF, Throttle: CLOSED, Brakes SET, and repeats 

· Person out front checks the brakes by pushing on the prop 

· Person out front, after pulling the prop through to prime the engine says, “BRAKES AND CONTACT” 

· Person in the pilot’s seat checks the brakes SET and turns the ignition switch ON, then Repeats 

· The propeller is swung by forcing the blade downward rapidly as hard as possible 

· Push with the palms as fingers may result in being drawn into the blades if the engine misfires 

· If it does not start, the prop should not be moved until certain the ignition/magneto switch is OFF 

· CE - Failure to ensure proper clearance of the propeller 

· Check for debris/obstructions before starting and that no person/object will be struck when starting 

