1-1:

TAKE OFF DATA
Normal bleed  is when all engines are operating and anti-ice bleed is not required.

Normal takeoff configuration:  all engines operating at takeoff power with normal bleed on, 50 % flaps, and gear down.

Compute all takeoff data WITHOUT nosewheel steering corrections

Use of nosewheel steering corrections requires MAJCOM approval

It is recommended to have runway available longer than critical field length.  This keeps refusal speed higher than critical engine failure speed.

If runway available is less than critical field length, there is a point after refusal where if an engine fails, it is not possible to stop or continue the takeoff.

Use 50 % of headwinds and 150% of tailwinds in computing takeoff or landing data

Use 100 % wind for accelleration time checks

Do not apply headwinds for terrain clearance. Only use headwinds when necessary for mission accomplishments.  Increase speeds for gust factor (max of 10 Kts)

For normal ops planning a takeoff and climb over an obstacle should be done on the basis of three engines

4 engine climbout assumes gear retraction 3 seconds after liftoff, climb at obstacle clearance speed.  After gear is up accelerate to to flap retraction speed, then flaps are retracted.  Best climb speed after that.

If Vmca > Vto use Vmca as takeoff speed.  Obstacle Clearance Speed is greater of Vmca or computed speed. 

Min flap retraction speed for normal takeoff is obstacle clearance speed but normal flap retraction speed is Vto + 20 Kts

Min flap retraction speed for max effort takeoff is Vobs+10 KIAS

Normal takeoff/obs clrnce speeds are 1.1 / 1.2 power off stall

Max effort takeoff/ obs clrnce speeds are 1.2 / 1.3 power OFF stall

Rotate 5 KIAS below Vto but not below Vmca

Critical Field Length:  total runway distance required to accelerate on all engines to critical engine failure speed, experience an engine failure, then continue the take-off or stop  For safe takeoff runway avail >= critical field length.

Refusal Speed:  the maximum speed to which the airplane can accelerate with engines at takeoff power and then stop in the remaining runway with two engines in reverse, one in ground idle, one propeller windmilling and maximum anti-skid braking.  Refusal speed includes 3 seconds to recognize the situation, make a decision to stop, reduce power and apply brakes.

Critical Engine Failure Speed:  that speed to which the airplane can accelerate, lose an engine and then either continue the takeoff with the remaining engines  or stop in the same total runway distance.  Stopping distance assumes two engines in reverse, one in ground idle, one propeller windmilling and maximum braking (antiskid operative or inoperative)

Ground Minimum Control Speed:  is the minimum speed which the aircraft can lose an outboard engine during ground run  and still maintain directional control.  Assumes No.1 engine inoperative with prop windmilling on NTS,  Max power on all operationg engines, normal bleed, 50% flaps, 3000 PSI rudder boost, Max rudder deflection (180 pounds rudder force or max surface deflection), max deviation from centerline of 25 Ft, and wings level.

If Vmcg > Vr the weight shall be reduced or max effort procedures shall be used

Add 15 Kts to computed speed

One Engine Vmca is the minimum speed at which directional or lateral control can be maintained.  It assumes normal bleed, max power on other engines,  No.1 windmilling on NTS, max rudder deflection (180lbs or max surface), 5 degrees bank into the good engines, gear down, 50% flaps

Wings level = 9KIAS (light) to 13 KIAS (140,000lbs) higher

5 degree into bad engine = 20 KIAS (light) to 37 KIAS (140,000) higher

If prop feathers then Vmca is 2 to 4 KIAS less

Reducing power on opposite engine reduces Vmca but degrades climb performance

Two Engine Vmca is the minimum speed at which directional or lateral control can be maintained.  It assumes the same as one engine Vmca except all bleed off, No.2 feathered, utility hydraulics inop, rudder boost is 3000PSI from booster system only

Wings level= 16 to 19 KIAS higher

5 degree into bad engines= 30 to 39 KIAS higher

Normal bleed = Vmca of 2 to 5 KIAS less  (less power on remaining engines)

If NO.1 feathers then Vmca is 4 KIAS less

Retracting flaps increases Vmca because of less available booster force (less deflection of rudder)  Circuit breaker can be pulled and lever moved above 15% to alleviate

Takeoff distance = total distance from brake release to a height of 50 ft  (grnd roll plus 50 ft obs dist)

Min Field Length for 3 Engine Take-off :  greater distance of  brake release to 50 ft obs clearance times a factor of 115% or distance to accelerate to liftoff speed on 3 engines then stop.  

Other 3 Engine Info (for all engine failures)  Three engine climbout assumes 50 % flaps, gear up, max power on three engines, inop engine featherd, normal obstacle clearance speeds and out of ground effect.  3 engine climbout based on 3 engine acceleration from Vcef to liftoff.  Gear 3 seconds after liftoff.  Prop feathering initiated 6 seconds after liftoff.

Minimum Field Length for Maximum Effort Take-Off:  length of runway which is required to accelerate to decision (refusal) speed, experience an engine failure and stop  or continue to accelerate to 1.2 Vs in the remaining runway.   due to only 3 engines operating and less air blown over the wing, it is highly unlikely that a successful takeoff can be made.  It depends on where in the takeoff the failure occurs.  Weather to stop or continue after refusal speed depends on terrain, the overrun, obstacles, etc.   Based on 50% flaps,  engines at max power prior to brake release, hard surface paved runway,  take off speed of 1.2 power on stall speed, obs clrnce of 1.3  power on stall, and disregarding ground and air minimum control speeds.  Three engine cases should increase speed as far above Vmeto and preferably Vmca before attempting liftoff.

Acceleration Time Check:  when Vcef or Vr < Vto :  Use highest even 10 Kts that will not exceed Vr-10.  A three kt tolerance is applied to the check speed to determine the min acceptable speed. Use 100 % wind.

Cruise Ceiling:   977 TIT  300 FPM

Service Ceiling:  977 TIT  100 FPM

Driftdown Procedure:  Failed engine(s) feathered, max continuous power on other engines.  Establish and maintain driftdown airspeed until descent decreases to 100 fpm.  Maintain 100 fpm until reaching the service ceiling altitude and maintain.  If obstacles are not a factor, continue to descend at 100 fpm to the new cruise ceiling.  This will provide the maximum range.

LANDING SPEEDS

Speed


Normal

Max Effort

Threshold
1.35 power off
1.28 power off      
absolute minimum 106.5 KIAS (longer land 






distances due to positive thrust from the engines)

Touchdown
1.2 power off
1.2 power off
97 KIAS min (see above)

With inoperative engines, recommend use of the higher of computed speeds or Vmca for approach speed.

Landing distances assume 1 second to get the nosewheel down and max anti skid brakes

