MULTI-ENGINE OUTLINE

I. Most critical phases of flight in a multi-engine aircraft

A. Takeoff

B. Initial Climb

C. Landing

II. Factors that contribute to the left turning tendency in a  multi-engine airplane

A. P-Factor

i. Critical engine

B. Spiraling slipstream

C. Torque

III. Multi-engine V Speeds 

A. Vmca

i. Factors that effect Vmc

1. CG Position

2. Weight

3. Density Altitude

4. Landing gear position

5. Position of flaps

6. Propeller (windmilling or feathered)

7. Sideslip condition (bank into good engine)

ii. Vmc determined with the aircraft in following configuration

1. Takeoff power on operating engine

2. Rearmost allowable CG

3. Flaps in the takeoff position

4. Landing gear retracted

5. Propeller windmilling in the takeoff pitch configuration

6. No more that 5 degrees of bank toward the operating engine

B. Vxse

i. Best angle of climb speed single engine

C. Vyse

i. Best rate of climb speed single engine

1. Critical engine inoperative

2. Propeller feathered

3. Maximum continuous power on operating engine

4. Landing gear up

5. Flaps up (or at minimal settings)

6. Cowl flaps as required

7. Bank

D. Vsse

i. Safe single-engine speed

1. Minimum speed at which to perform intentional engine cuts

IV. Accelerated-Stop Distance

A. Distance is greater than runway

B. Density Altitude

i. Emergency landing area

ii. Reviewing engine-out procedures

iii. Consider weight

V. Accelerated-Go Distance

A. Review performance charts

B. Know weather you can climb out with the gear down

VI. Single-Engine Service Ceiling

A. Airport density altitude higher than single-engine service ceiling

B. FAR Part 91

C. What performance can be expected (NONE)

VII. Single-Engine Absolute Service Ceiling

A. Critical engine inop

B. Gross weight

C. Clean configuration

D. Propeller feathered

E. Where Vyxe and Vyse equal

VIII. Airspeed falls below Vmc during single-engine operations

A. Power must be reduced on operation engine

B. Bank as necessary toward the operating engine

IX. Engine failure in IMC

A. Procedures utilized for inoperative engine identification in VMC also apply to flight in IMC

B. Scan your flight instruments to assure heading and altitude

C. The turn coordinator ball will swing in towards the operative engine due to centrifugal force

X. Single-engine Go-arounds

A. Not recommended

B. FAR Part 23

i. Light twins are not required to have climb performance

ii. Aircraft weighing 6,000 or less with a stall speed of less that 61 knots

SINGLE ENGINE OPERATION

Vmc

Vmc (Red Line) is the minimum airspeed, which it is possible to recover directional control of the airplane within 20 degrees heading change and, thereafter, maintain straight flight, with not more than 5 degrees of bank if one engine fails suddenly.
Factors that effect Vmc.

A. CG position

B. Weight

C. Density altitude

D. Landing gear position

E. Position of flaps

F. Propeller (windmilling or feathered)

G. Sideslip condition

Factors that cause Vmc to be higher

A. Rearward CG

B. Decreased weight

C. Decrease in Density altitude

D. Landing gear retracted

E. Flaps extended

F. Propeller windmilling

G. Sideslip condition

Vmc is determined with the aircraft in the following configuration

A. Takeoff power on the operating engine

B. Rearmost allowable center of gravity

C. Flaps in the takeoff position

D. Landing gear retracted

E. Propeller windmilling in takeoff pitch configuration (or feathered of automatically featherable)

F. Maximum gross weight

G. No more than 5 degrees bank towards  operating engine

Vyse
Vyse (blue line) is the airspeed for best rate of climb single engine.

Vyse is based on the following configuration:

A. Critical engine inop

B. Prop feathered

C. Maximum continuous power on operating engine

D. Landing gear up

E. Flaps Up (or at minimal setting)

F. Cowl flaps as required

G. Bank (no more than 5 degrees on bank in the direction of the good engine)
Vsse

Vsse is specified by the airplane manufacturer in the pilot operating handbook and is the minimum speed at which performing intentional engine cuts.  Use of Vsse is intended to reduce the accident potential from loss of control after engine cuts at or near minimum control speed.  Vmc is necessary in training but should only be made at safe altitude above the terrain and with power reduction on one engine made at or above Vsse

Vxse
Speed for best angle of climb single engine.

Critical engine
The critical engine is that engine whose failure would most adversely affect the performance or handling qualities of the airplane.  The critical engine in most U.S. Light twins is the left engine, as its failure required the most rudder force to over come yaw.

Accelerated-Stop Distance

Accelerated-stop distance is the total distance required to accelerate the multi-engine airplane to a specified speed and, assuming failure of an engine at the instant that speed is attend, to bring the airplane to a full stop on the remaining runway.

Accelerated-Go Distance

Accelerated-go distance is the distance required to accelerate to liftoff speed and, assuming failure of an engine at the moment initial liftoff speed is attained, to continue the takeoff on the remaining engine to a height of 50 feet.

Single-Engine Service Ceiling

Single-engine service ceiling is defined as the maximum altitude at which the rate of climb produced is 50 FPM with one engine inoperative.

Single-Absolute Ceiling
Single-engine absolute ceiling is defined as the maximum density altitude the airplane is capable of attaining and maintaining at gross weight, in a clean configuration with the critical engine inoperative and the propeller feathered.
Climb performance one engine inoperative

Climb performance depends on an excess of power over that required for level flight.  Loss of power from one engine obviously represents a 50 percent loss of power.  In most light twins, climb performance is reduced by at least 80 percent.  The amount of power required for level flight depends on how much drag must be overcome to sustain level flight.  Drag increases as the square of the airspeed increases, while power required to maintain that speed increases as the cube of the airspeed increases.
Single-Engine Go-Arounds

Single-engine- go-arounds are not recommended.  Unless more than sufficient altitude and airspeed exist. A single-engine go-around is, for the most part, impossible in light twins certified under FAR Part 23.  Under FAR Part 23, aircraft weighing 6,000 pounds or less with a stall speed of 61 knots or less are not required to have single engine climb performance

 

