UPT ACADEMIC COURSE MANUAL

A111 TRANSITION TO MULTIENGINE AIRPLANES

OBJECTIVE: Students will understand the key differences in performance, handling, and
emergency procedures between single-engine and multiengine airplanes, with a focus on OEI
operations and system management.

Introduction

Transitioning from a single-engine to a multiengine airplane introduces new performance characteristics,
systems, and operational considerations. The biggest difference is the presence of two engines, which
provides redundancy and increased performance, but also creates new challenges, such as asymmetric
thrust during an engine failure. Pilots must develop strong procedural knowledge and practical skills to
operate multiengine aircraft safely, especially in emergency situations.

KEY CONCEPTS AND TERMINOLOGY:
1. Multiengine Flight Dynamics
¢ Unlike single-engine airplanes, multiengine aircraft have asymmetrical thrust issues if one engine
fails.
e Losing one engine results in a 50% reduction in total power but an 80-90% loss of climb
performance due to drag and reduced excess thrust.
¢ Single-Engine Service Ceiling & Absolute Ceiling: Determines the altitude at which the aircraft
can maintain level flight or continue climbing with one engine inoperative.

2. V-Speeds Critical to Multiengine Operations
Multiengine airplanes have additional V-speeds that pilots must understand:
e VR — Rotation speed (when the aircraft is pulled off the ground).
VLOF - Lift-off speed (when the aircraft actually leaves the ground).
VX — Best angle of climb speed.
VXSE — Best angle of climb speed with one engine inoperative.
VY — Best rate of climb speed.
VYSE - Best rate of climb speed with one engine inoperative (blue line on airspeed indicator).
VSSE — Minimum safe intentional OEI speed.
VMC - Minimum controllable airspeed with one engine inoperative (red line on airspeed indicator).
VREF - Reference landing speed (used for final approach).

Understanding VMC (Minimum Controllable Airspeed):
e If an engine fails below VMC, directional control cannot be maintained, and the aircraft will yaw
uncontrollably toward the inoperative engine.
e Above VMC, pilots must apply proper rudder input and bank into the operative engine to
maintain control.

MULTIENGINE AIRCRAFT SYSTEMS:
1. Propeller Feathering & Windmilling
e When an engine fails, the inoperative engine’s propeller continues to rotate, creating drag
(windmilling).
e Feathering stops propeller rotation and aligns the blades with the airflow, reducing drag.

2. Fuel Systems & Crossfeed Operations
e Fuel Crossfeed: Allows one engine to draw fuel from the opposite wing tank, extending flight
duration during OEIl operations.
¢ Crossfeed should not be used during takeoff or landing.

3. Anti-Ilcing & De-Icing Systems
e Multiengine aircraft often feature heated pitot tubes, heated windshields, de-icing boots, and
propeller heaters to mitigate icing hazards.
¢ Ice accumulation reduces lift, increases drag, and can render the aircraft uncontrollable.
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4. Yaw Dampers & Prop Synchronization
o Yaw Dampers: Reduce lateral movement in flight, making passenger rides smoother.
e Prop Synchronization: Matches the RPM of both engines, preventing unpleasant vibrations.

PERFORMANCE CONSIDERATIONS:
1. Takeoff & Climb Performance
e Accelerate-Stop Distance: The runway length required to abort a takeoff and come to a full stop.
e Accelerate-Go Distance: The distance required to continue takeoff and climb to 50 feet AGL after
an engine failure at VR.

2. Single-Engine Performance Limitations
¢ Single-Engine Service Ceiling: The highest altitude at which the airplane can sustain a 50 ft/min
climb with one engine inoperative.
¢ Single-Engine Absolute Ceiling: The altitude at which the airplane can no longer climb on one
engine.

TAKEOFF & CLIMB PROCEDURES:
1. Normal Takeoff
e Apply full power smoothly, confirm both engines are producing takeoff thrust.
e Maintain directional control using rudder and differential thrust.
¢ Rotate at VR and accelerate to VYSE in case of engine failure.
o Retract landing gear once a positive rate of climb is established.

2. Short-Field Takeoff
¢ Rotate at VX to maximize climb angle, then transition to VYSE.
o If obstacles are present, climb at VXSE until clear.
e Avoid premature liftoff, especially with partial flaps, to prevent wheelbarrowing.

3. Rejected Takeoff
¢ Close both throttles immediately if an issue arises before VMC.
e Maintain directional control with rudder, nosewheel steering, and brakes.
e If the runway is short, use all available stopping distance, including overrun areas if necessary.

4. Engine Failure During Takeoff
¢ Below VMC: Immediately close both throttles and land on remaining runway.
e Above VMC: Maintain control, identify the failed engine, feather the propeller, and establish a climb.

APPROACH & LANDING PROCEDURES:
1. Normal Approach & Landing
e Plan descent early to avoid excessive power reductions.
e Fly a stabilized approach using VREF (approach speed).
e Lower landing gear at the correct point to ensure safe handling.

2. Missed Approach / Go-Around

e Apply full power while maintaining VYSE and positive climb.
o Retract flaps and landing gear only after achieving a safe altitude.

A111-2



UPT ACADEMIC COURSE MANUAL

EMERGENCY PROCEDURES:
1. Spin Awareness & Recovery
¢ Multiengine aircraft are NOT certified for spins.
e If an inadvertent spin occurs:
1. Idle power.
2. Full opposite rudder.
3. Push nose down (reduce AOA).
4. Neutralize ailerons and recover smoothly.

2. Stall Recovery
o Power-Off Stalls: Reduce AOA, level wings, and add power smoothly.
¢ Power-On Stalls: Reduce AOA, accelerate to VX or VY, and maintain control.
e Accelerated Stalls: Reduce AOA immediately to regain control.

WEIGHT & BALANCE CONSIDERATIONS:
1. Weight Terminology
o Zero Fuel Weight (ZFW): Maximum allowable weight excluding usable fuel.
¢ Ramp Weight: Maximum weight before engine start.
¢ Maximum Takeoff Weight: Highest allowable weight for takeoff.
¢ Maximum Landing Weight: Weight limit for landing safely.

2. Center of Gravity (CG) Effects
¢ Forward CG: Increases stability but raises stall speed.
o Aft CG: Decreases stability, lowers stall speed, but makes stalls more dangerous.

Ground Operations & Taxiing
e Wider wingspan requires careful taxi planning.
¢ Use differential thrust for turning but avoid pivoting on one wheel.

CONCLUSION:

Mastering multiengine operations requires a solid understanding of asymmetrical thrust, V-speeds,
systems, and emergency procedures. The ability to manage engine failures, optimize aircraft
performance, and make informed decisions is crucial for safe multiengine flight. Pilots must practice
proper takeoff, climb, cruise, and landing procedures, ensuring proficiency in handling one engine
inoperative (OEI) scenarios. By maintaining situational awareness, training regularly, and following
best practices, pilots can confidently operate multiengine aircraft and maximize flight safety.
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