DISCUSS

DYNAMIC ROLLOVER

Accelerated roll about a ground attached point peculiar to primarily skid configured helicopters.  Helicopter gets in a situation where it is pivoting around a skid.  If bank angle builds past 15, the helicopter will enter a rolling maneuver that cannot be corrected with full cyclic.

The critical rollover angle is even worse for a right skid down condition, crosswinds, lateral center of gravity offset, and left rudder pedal inputs.

Care must be taken to keep aircraft trimmed, especially laterally.  Critical recovery angle may be exceeded in less than 2 seconds.

Collective is much more effective in controlling the rolling motion because it reduces main rotor thrust.  Smooth moderate reduction of less than 40% is adequate to stop the rolling motion with about 2deg bank angle overshoot.

The only restoring moment capability is the weight of the helicopter times the offset distance.  This goes to zero at approx 31 degrees.
With full lateral control deflection, mast bumping occurs when roll rate reaches 10 degrees per second.

TO AVOID ENTERING ROLL PILOT SHOULD

Maintain trim


Not allow aircraft roll rates to become large


Not allow aircraft bank angle to become large


Fly smoothly
DURING SLOPE LANDINGS


Descend slowly placing upslope skid down first


Lateral cyclic into slope to maintain level TPP


Set cyclic to neutral position once assured helo will remain stable


Do not land on a slope greater than 7.5 degrees


If helo rolls upslope side (5 to 8 degrees) collective down.

ROTOR BLADE STALL

Blade stall occurs when the angle of attach of a significant segment of the retreating blade exceeds the stall angle.  When this condition occurs, increased blade pitch will not result in increased lift but may result in increased drag and decreased lift.  TH-57 has a warning to the pilot of impending blade stall.  Pilot will feel marked increase in airframe vibration and control vibrations.
Threshold of the stall varies with:



AIRSPEED, GROSS WEIGHT, DENSITY ALT, G LOADING, RPM

Increasing two per rev vibration, terminating in a loss of longitudinal control and severe feedback in the cyclic control stick.  The nose of the helicopter will oscillate up and down violently, independent of cyclic control stick position.

Recovery may be accomplished by one or a combination of the following actions:

Decrease the severity of the maneuver

Decrease collective pitch

Reduce airspeed

Descend to a lower altitude

Increase rotor RPM
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 EXCEEDS 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.
SPRAG CLUTCH MALFUNTION

SLIPPAGE:


May occur following power off maneuvers when Nr and Nf have been split.

INDICATIONS:


Nf higher than Nr, Low torque, Ng and TOT lower than normal.

PROCEDURES:


*AUTOROTATE


*TWIST GRIP

FLIGHT IDLE



if time and altitude permit


*TWIST GRIP

SMOOTHLY ROTATE TO FULL OPEN



if Nf/Nr are married:


*COLLECTIVE

INCREASE



if sprag clutch continues to slip

*AUTOROTATE


*TWIST GRIP

CLOSED



if sprag clutch reengages:


*LAND AS SOON AS POSSIBLE

SEIZUIRE:

INDICATIONS:


Nf/Nr married during shutdown, or above 100% during auto  (not 92-96).

PROCEDURE:


*ENSURE TWIST GRIP IS FULL OPEN


*LAND AS SOON AS POSSIBLE


WARNING: if suspected during an auto, waveoff before Nr decays below 85%
REVIEW
FAM STAGE CHECKLIST

NORMAL START/SHUTDOWN/ABNORMAL STARTS

OVERSPEED, HIGH Nr

INDICATIONS:  Nr, Nf, Ng, TOT, Right Yaw, or Engine Noise increases.

PROCEDURES:


*COLLECTIVE
INCREASE (to maintain Nr in op range)


*TWIST GRIP
REDUCE (to maintain Nf in op range)


NOTE: Nf overspeed must be continually controlled by collective and twist grip


*COLLECTIVE/GRIP
READJUST


*LAND AS SOON AS POSSIBLE
UNDERSPEED, LOW Nr

INDICATIONS: Low Nr, Low Nf

PROCEDURES:


*COLLECTIVE
ADJUST TO MAINTAIN Nr IN LIMITS


*TWIST GRIP
FULL OPEN


*GOV RPM

FULL INCREASE


*CHECK POWER AVAILABLE WITH Nr IN LIMITS



if power is not sufficient:


*AUTOROTATE



if power is sufficient:


*LAND AS SOON AS POSSIBLE
COMPRESSOR STALL

INDICATIONS: popping or rumbling noise, vibrations, rapid rise in TOT, Ng fluc.

WARNING: be prepared for complete power loss.

PROCEDURES:


*COLLECTIVE
REDUCE (maintain Nr within limts)


NOTE:
slight power reduction will often eliminate compressor stalls


*REDUCE SEVERITY OF MANEUVER



if TOT is within limits:


*LAND AS SOON AS POSSIBLE



if TOT not within limits:


*TWIST GRIP
REDUCE to maintain TOT within limits.


*CHECK POWER AVAILABLE with Nr in limits.



if power is not sufficient:


*AUTOROTATE


if power is sufficient:


*LAND AS SOON AS POSSIBLE


WARNING: when accel engine during engagement exceeding 40% may induce it


NOTE:
mild compressor stalls may occur that will allow powerd flight if TOT ok
ENGINE FAILURE

INDICATIONS: Nr decrease, Rapid settling, left yaw, low rotor rpm engine out lighthorn

HIGH AIRSPEED and LOW ALTITUDE


*CYCLIC
IMMEDIATELY APPLY AFT


*AUTOROTATE


WARNING:
rapid cyclic movement should be avoided to preclude mast bump

IN FLIGHT


*AUTOROTATE


*SHOLDER HARNESS
LOC


CREW/PAX


ALERT


MAYDAY


TRANSMIT


SQUAWK


EMERGENCY
ENGINE RESTART

PROCEDURES:


*AUTOROTATE


*FUEL VALVE
CHECK ON


*STARTER

ENGAGE


CAUTION:
if Ng goes below 15%, close twist grip and perform normal start

NOTE:
Ng will not decrease below minimum start speed within 10s due to ram air effect.  Twist grip can be left in full open since fuel flow during the start will be on normal schedule


if light off occurs:

*LAND AS SOON AS POSSIBLE

CAUTION:
Do not attempt to start above 12000 feet as TOT too fast to control
ENGINE FIRE

INDICATIONS:  fire light, smoke, flames

PROCEDURE:


WARNING: be prepared for complete power loss


*CONFIRM



if confirmed


*LAND IMMEDIATELY


*EMERGENCY SHUTDOWN
COMPLETE AFTER LANDING



if not confirmed


*LAND AS SOON AS POSSIBLE
ELECTRICAL FIRE

INDICATIONS: loadmeter/DC voltmeter shows excessive loads, smoke, fumes, sparks

PROCEDURE: (prior to shutting all elec power off, consider equipment essential.


UNKOWN ORIGIN



*BAT SWITCH
OFF



*MAIN GEN

OFF




if fire persists:



*LAND IMMEDIATELY




if fire extinguishes:



*LAND AS SOON AS POSSIBLE




if restoration is required



ALL C/B

OUT



BAT SWITCH
ON



MAIN GEN FIELD, MAIN GEN C/B 
IN



MAIN GEN

RESET, THEN ON



C/B for essential equip
IN ONE AT A TIME IN ORDER OF IMP.


KNOWN ORIGIN



*AFFECTED EQUIP

SECURE



*AFFECTED C/Bs

PULL




if fire persists



*ELECTRICAL FIRE UNKOWN ORIGIN PROCEDURES EXECUTE




if fire extinguishes:



LAND AS SOON AS PRACTICABLE
SMOKE AND FUME ELIMINATION

PROCEDURE:


*ECS and DEFOG blower
OFF


*VENTS/WINDOWS

OPEN


*SLIP or SKID A/C to eliminate


*LAND AS SOON AS POSSIBLE
SUSPECTED FUEL LEAKAGE

PROCEDURE:


*TRANSMIT POSITION AND INTENTIONS


*UNNECESSARY ELEC EQUIP

SECURE


*LAND AS SOON AS POSSIBLE


When on deck


SHUTDOWN/HELO



COMPLETE/EXIT
MAIN DRIVE SHAFT FAILURE

INDICATIONS: Nr decreasing, Nf/Ng rpm increasing, left yaw, loud bang/noise

PROCEDURE:


*AUTOROTATE


*TWIST GRIP

ADJUST to maintain Nf/Ng in operating range


WARNING: engine must continue to operate to provide tail rotor drive. Nf>80



when on deck:


*EMERGENCY SHUTDOWN
COMPLETE
FUEL SYSTEM MALFUNCTIONS

Fuel quantity ind:  Land as soon as practicable

Fuel boost pump failure: Fuel pump caution light, indicated pressure of zero

PROCEDURE:


*DESCENT



INITIATE TO BELOW 6000


*FUEL PRESS AND QUANT.
NOTE


WARNING:
20gals should be considered unusable


WARNING:
be prepared for complete power loss is both pumps failed


*FUEL BOOST C/B


PULL


*LAND AS SOON AS POSSIBLE



if only one has failed


*FAILED BOOST PUMP

IDENTIFY



if unable to identify or fuel low caution


*LAND AS SOON AS POSSIBLE



if able to identify


FAILED BOOST PUMP C/B

PULL

LAND AS SOON AS PRACTICABLE


WARNING:
if air lead exists in fuel lines total loss of boost could > flameout
POST SHUTDOWN FIRE/INTERNAL
Internal engine fire that occurs in engine that is stopped or coasting down

TOT rises above 400, Flames or smoke coming from engine.

PROCEDURE:


*STARTER

ENGAGE


*FUEL VALVE
OFF


*IGNITER C/B
PULL


*STARTER

SECURE after fire is extinguished.
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