DISCUSS
Retreating blade stall

Retreating blade has to increase AOA.
No Lift Areas:


Negative Lift:  Positive AOA, but not to a degree which produces appreciable lift.

Negative Stall:  rotational flow faster than forward speed however blade flapping is not sufficient to produce positive AOA.


Reverse Flow:  rotational velocity slower than forward speed

Indications: Vibrations (2per), loss of long. control and severe feedback in cyclic.


        Nose of helicopter oscillate up and down.

Varies with A/S, Gross weight, Density alt, G loading, Rotor rpm

Pilot should:


Decrease severity of maneuver
(reduces G loading)


Decrease collective pitch

(reduces AOA)


Reduce airspeed


(reduces power required, pitch, AOA)


Descend to lower alt


(reduces power required)


Increase rotor rpm


(increases rotational velocity)

CAUTION: blade stall could result in structural damage to aircraft.
Helicopter vibrations

Low freq:  Either one or two per revolution, are originated by main rotor.


One per rev vibrations are of two basic types



Vertical: Caused by one blade developing more lift than the other

Lateral:  Caused by an unbalance of the main rotor because of a dif in weight (spanwise) or the misalignment of the blades (chordwise)


Rigidly controlled manufacturing processes eliminate all but minor dif in blades.

Theses minor differences may affect vibration level and are reduced by trim tabs, blade pitch settings, or small balance adjustments.

Sometimes during steep turn, one blade may pop out of track causing vertical 1per


This conditions indicates excessive trim tab setting differential.  Roll blade

Two per rev vibrations are inherent to all two bladed rotor systems.


Normal two per rev threshold is about 100-110 knots.  Faster=worse.

Med freq:  Occur at freq of 4 and 6 per rev.  Inherent with main rotor system.

An increase in the level of these caused by change in capability of fuselage to absorb vibrations or a loose airframe component, vibrating at same freq.

High freq:  Can be caused by anything in the A/C that rotates or vibrates at a speed equal to or greater than that of the tail rotor.  

Too fast to count.  Fell like a buzz. 

May come from the Engine, driveshaft, improperly functioning couplings, dry bearings, out of track tail rotor.

If they exist, it is recommended that land and a crewmember attempt to locate the source. (area where highest amplitude exists is usually location of source)
Uncommanded right roll during flight below 1 G

IND:

Uncommanded right roll


Reduced cyclic effectiveness

PROCEDURES:


Cyclic
Immediately Apply AFT to Establish positive G load on rotor, then center.


WARNING: MAST BUMPING


Controls
As required to regain balanced flight


Land immediately if mast bumping has occurred.

Tail rotor malfunction

Pilots should guard against grouping all tail rotor malfunctions into one category.

Successful handling involves proper identification of which one, and the steps to correct, plus how the helicopter will react.

There are four basic types of tail rotor malfunctions.  Of the basic types, a few generalizations can be made.

1) right rotations: a low powered approach or auto is recommended.

2) Left rotations: a powered approach will usually be possible.

A controllability check at cruise flight should be performed, determining what torque is required for balanced flight.


1)  a high torque setting will indicate a stuck left situation


2)  a low torque setting will usually indicate a stuck right situation.

1)  complete loss of tail rotor thrust:


Causes:  Tail rotor driveshaft severed, Loss of tail rotor blades


Reaction:  nose will swing to the right in a hover/sideslip in forward flight.


Procedures in a hover:



Twist grip
CLOSE



Cyclic

ELINATE DRIFT



Collective
Increase to cushion landing


Procedures during transition to forward flight:



Twist grip
CLOSE


Cyclic

ELIMINATE SIDEWARD DRIFT



Collective
Increase to cushion landing


Procedures at altitude:



If right rotation is controllable by reducing power to maintain 50 to 70kts:




Set up for auto to a suitable landing area




Autorotate




Twist grip
CLOSE



If right rotation is not controllable at 50 to 70 kts:




Autorotate




Twist grip
CLOSE
2)  fixed pitch right pedal applied:


Causes:  pedals locked because of FOD, control linkage failure during right pedal

Reaction:  pilot will be unable to control right yaw with pedals.  If power is increased, it will aggravate situation.

Procedures in a hover:


If rate of rotation is not excessive and landing surface is smooth:



Collective
Decrease to effect a power on landing


If rate of rotation is excessive or landing surface is unsuitable:



Twist grip
reduce as nose approaches windline



Cyclic

Eliminate drift



Collective
increase to cushion landing.


Procedures at altitude:



Maintain A/S and engine RPM to streamline A/C

Plan an approach to a smooth level surface into the wind or slight left crosswind

Establish a shallow approach, maintaining 60kts til final

NOTE:  it is not unusual for the nose to be slightly yawed left.

At 50 to 75 feet AGL and when the landing area can be made, start a slow decal to arrive over the intended landing point with min A/S

At approx 2 to 3 feet skid height, increase collective to slow rate of descent and coordinate twist grip to maintain nose alignment


WARNING:  a waveoff should be made early.

NOTE: if nose swings right after touchdown, follow turn with cyclic to prevent rolling.
3)  fixed pitch left pedal applied:

Causes:  Pedals locked because of FOD, linkage failed during left pedal inputs.

Reaction:  pilot unable to control left yaw with pedal input.  If power is decreased, it will tend to aggravate situation.

Procedures in a hover:


If rate of rotation is not excessive and landing surface is smooth and firm:



Collective
Decrease to effect a power on landing.


If rate of rotation is excessive or landing surface is unsuitable for a power on landing:



Twist grip
Slowly reduce while increasing collective

Collective
Coordinate with twist grip to maintain heading and allow A/C to settle


Procedures at altitude:



Maintain A/S and engine RPM to streamline A/C

Plan an approach to a smooth, level surface into the wind or slight left crosswind

Establish a normal approach and maintain 60 KIAS during the initial part of approach

On final, maintain engine PRM within limits and begin a slow decel in order to arrive at a point 2 feet above touchdown area

Apply collective pitch to slow the rate of descent and align helo with landing path.  If not aligned, adjust the twist grip to further help.  Allow A/C to touch down at near 0 groundspeed maintaining alignment with the twist grip.

NOTE:  it is possible for the pilot to slow the A/C to a hover and effect a recovery.

4)  Loss of tail rotor effectiveness:
Causes:  See below

Reaction:  See below

Procedures:


Pedals


Maintain full left pedal


Collective

Reduce (as altitude permits)


Cyclic


Forward to increase A/S



If spin cannot be stopped:


Autorotative landing 
EXECUTE.

Loss of tail rotor effectiveness

Four characteristics during low speed flight have been identified through flight and wind tunnel tests as contributing factors in unanticipated right yaw.  For these to occur, certain wind velocities and azimuths must be present.

1) Weathercock stability (120 to 240)

Winds will attempt to weathervane the nose into the wind.

Comes from the fuselage and vertical fin.

Helo will make an uncommanded turn in either direction unless stopped

It will be accelerated if already yawing when wind enters 120 to 240

Importance of timely corrective action cannot be overstressed.
2) Tail rotor vortex ring state (210 to 330)

Tail rotor puts out bad air to the left of helo

Pilot must make corrective pedal inputs as the changes are recognized

This characteristic presents no significant problem unless not timely corr
3) Main rotor vortex ring state (285 to 315)

Main rotor vortex can be directed into trail rotor changing tail rotor AOA.

Initially its AOA increases during right turn, then decreases.
4) Loss of translational lift (all direction)

Requires increased power demand and therefore increased antitorque.

If it occurs while in a right turn, rate will accelerate as power is incr.

Could result in RPM rotor decay if at max power.

Pilot might not know he has lost translational lift due to watching the yaw.

Pilot might not maintain A/S while making right downwind turn

Pilot must always consider A/C heading, groundtrack, wind dir, G/S

The A/C can be operated safely in the above relative wind regions if proper attention is given to controlling the A/C.

However, if right yaw is initiated in one of the above regions, the yaw rate may increase unless suitable action is taken.
DEMONSTRATE/INTRODUCE

360° overhead approach 

1) Initiate directly over or slightly before landing point at 100’ AGL and 80 KIAS, commence a smooth coordinated turn utilizing 30 to 60 degrees AOB to arrive at 180 ° position at 100’ AGL

2) From the 180 ° position continue to level turn and begin decelerating to arrive at the 90 ° position with 100’ AGL and 70 KIAS

3) From the 90 ° position continue the decelerating level turn to intercept courseline with 100’ AGL 45 to 65 KIAS.  Visualize the glideslope and rate of closure to the intended point of landing.  Approach angle should not exceed 45 °

4) Maintain balanced flight throughout the pattern until intercepting the courseline.

5) Rate of closure and descent are controlled to arrive over intended point of landing in no-hover or hover with zero groundspeed.

RADALT IS UNRELIABLE IN STEEP AOB

PRACTICE

Checklists

BAW

Transition to forward flight

Normal approach

Wave off (power on/off)

Simulated emergencies/engine failures at and away from site (no tail stuff)

Autorotation power recovery/full

Steep approach

Quick stop from a hover

Max load takeoff

Quick stop

High speed approach

No hover landing

Sliding landing

Simulated engine failure hover/hover taxi

CRM
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