DISCUSS
Vortex ring state

Uncommanded rate of descent caused by the helicopter settling into its own downwash

Flow through the rotor system is upward near center and downward at outer portion.

Helicopter rotor theory indicates that it is most likely to occur when descent rates exceed 800 feet per minute during vertical descents from a hover, and steep approaches less than 40 KIAS

At 300 to 600 feet per minute, vortex ring state may begin and will not clear until exceeding 1500-3000 ft/min.  Glide slope of 70 is worse than a true 90 descent.  Approaches with glide slopes of 50 with forward speeds of 15 to 30 knots introduce enough fresh air into the rotor system to blow tip vortices away from the rotor.

INDICATIONS TO THE PILOT ARE:


Rapid descent rate increase


Increase in overall vibration level


Loss of control effectiveness

RECOVER BY:


Forward cyclic to gain airspeed


Decrease collective


If impact is imminent: level aircraft to conform to terrain.

Power required greater than power available

When power required for a maneuver exceeds power available, an uncommanded rate of descent will result. Factors that cause or aggravate this situation are:



High G Loading



High gross weight



High Density altitude



Rapid maneuvering



Spool up time from low to high power settings.



Loss of wind effect



Change in wind direction



Loss of ground effect

This condition will be aggravated by rotor droop and loss of tail rotor effectiveness.

Pilot can avoid this by:



Preflight planning to calculate expected performance



Avoiding excessive maneuvering.



Avoiding high descent rates at low altitudes.



Avoiding downwind landings and takeoffs



Maintaining awareness of windspeed and directions



Maintaining awareness of the factors that cause this problem.

RECOVER:


Nr


MAINTAIN


RPM switch

FULL INCREASE


Airspeed

50 KIAS


Angle of bank

LEVEL WINGS


Jettison stores

AS REQUIRED


If impact is imminent:
LEVEL A/C to conform to terrain and cushion the landing.
Control feedback

Feedback in the cyclic or collective is caused by high loads in control system.

Severe maneuvers can be of sufficient magnitude to overpower or feed through the main boost cylinders and into the cyclic or collective.

Pilot will feel this feedback as oscillatory shaking.

Varies with severity of the maneuver.

Regard as a clue that high control system loads are occurring and to reduce severity.

DEMONSTRATE/INTRODUCE

Steep approach

1. MAINTAIN 500’, 70 KTS IN THE DOWNWIND
2. SLIGHTLY BEYOND THE 180, LOWER COLLECTIVE AND BEGIN A DESCENDING, DECEL TURN TOWARDS COURSELINE.  BALANCED

3. ARRIVE AT 90 AT 300 AND 60

4. STOP DESCENT AND INTERCEPT COURSELINE AT 300 AND 45.

5. INTERCEPT 25 TO 45 DEGREE GLIDE SLOPE, LOWER COLLECTIVE AND START A DESCENT

6. COORDINIATE CYCLIC AND COLLECTIVE TO MAINTAIN GLIDESLOPE

7. TERMINATE IN A HOVER OR NO-HOVER LANDING.

PRACTICE

Checklists

Hover and Hover taxi

Vertical takeoff and landing

Transition to forward flight

BAW

Level speed change

Normal approach

Turn on the spot/clearing turn

Shutdown procedure

Wave off (power on/off)

Quick stop from a hover

Simulated engine failure hover/hover taxi

Sliding landing

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

Autorotation power recovery/full
No hover landing

Maximum load takeoff

Boost off approach
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