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DISCUSS ITEMS

Engine system/malfunctions, engine failure during takeoff, engine failure after takeoff, dynamic engine cut, ditching – power on, right-hand pattern, SSE at altitude, night/IMC ditch versus day VMC ditch, SSE ditching, SSE pattern work, and SSE landings / waveoffs / touch-and-go
Engine System/Malfunctions

· Type

· Compression

· Combustion

· Power/Condition Levers
2.1 ENGINES

Two PT6A-34B turboprop engines rated at 550 shaft horsepower. This engine (Figure 2-1) is a reverse flow, free turbine type, employing a three-stage axial (efficient at low RPM) and a single-stage centrifugal (efficient at high RPM) compressor assembled as an integral unit. A circular screen bolted around the air intake at the rear of the gas generator case precludes foreign object ingestion by the compressor. The engine-driven accessories, other than the propeller governor, and propeller reversing controls are mounted on the accessory gearbox and are driven from the compressor shaft. The oil tank, filler cap, and dipstick are an integral part of the accessory section. For the purpose of engine rpm/power ratio familiarization and computation, compressor turbine rotational speed (rpm) will be referred to as N1 and the propeller speed NP as actual indicated tachometer rpm.

2.1.1 Principles of Operation

Suck-Squeeze-Bang-Blow

Two-stage planetary reduction gearing providing a total of 15:1 reduction at propeller.
2.1.2 Engine Compartment Cooling

The forward engine compartment is cooled by air entering around the exhaust stub (stack) cutouts (the space between the propeller spinner and forward cowling) and exhausting through louvers located behind the exhaust stubs. The engine accessory section is cooled by air from the forward engine compartment, which is exhausted through a flush vent on the left side of the cowl.

2.1.3 Air Induction Systems — General

Each engine receives ram air ducted from an air scoop located within the lower section of the forward nacelle.
Each oil cooler uses ram air secured by a separate air scoop attached to the lower section of the center nacelle. 

2.1.4 Ice Protection System

Airflow deflection is accomplished by an inertial separator anti-ice vane located in the forward nacelle and a deflector screen located in the mid nacelle area. The aft half of the inertial separator anti-ice vane is hinged to allow retraction of the vane until icing conditions are encountered. When using the engine ice vanes, monitor the position of the engine ice vane controls to ensure that they remain in the extended position. These controls are push-pull handles on the left subpanel placarded PULL FOR ENGINE ICE PROTECTION LEFT ENG, RIGHT ENG.

19.1.6.2 Engine Ice Vanes

Extend engine ice vanes when ambient temperature is 41 °F (5 °C) or below in visible moisture. Verify a 40 to 60 ft-lb torque drop and monitor position of ice vane controls to ensure they remain in the extended position. If the ice formation is allowed to progress to a critical point, the loss of intake air may make it impossible for the engine to operate at normal power.

Note

Aircraft range decreases approximately 10 to 12 percent with ice vanes extended in moderate icing conditions.
2.1.5 Engine Fuel Control System

The fuel control system consists of an engine-driven pump, a fuel control unit, start control unit, a common manifold, and 14 fuel spray nozzles. A drain valve bleeds off any residual fuel to the fuel drain collector tank after engine shutdown or a discontinued start.

2.1.5.1 Fuel Drain Collector Pump

An electrically operated fuel drain collector pump is located below the accessory section of each engine. These pumps provide the automatic transfer of accumulated residual fuel back into the fuel supply. Fuel from the flow divider drains into a collector tank also located below the accessory section. When the collector tank is full, an internal float switch actuates the electric pump which returns the fuel to the supply system. Electrical power for the drain collector pumps is derived from the No. 1 and No. 2 bus feeders. Circuit protection is provided through the system circuit breakers placarded FUEL DRAIN COLLECT PUMP located on the right sidewall circuit breaker panel.

2.1.5.2 Fuel Control Unit

The fuel control unit is a hydromechanical computing and metering device located on the accessory section of each engine. The fuel control unit determines the proper fuel schedule so that the engine will produce the power requested by the relative position of the corresponding power lever. The control of developed engine power is accomplished by adjusting the engine compressor turbine (N1) speed. N1 speed is controlled by varying the amount of fuel injected into the combustion chamber through the fuel nozzles. All fuel control operations, except engine start and engine shutdown, are regulated by manual actuation of the power lever affecting a specific engine. Engine shutdown is accomplished by moving the appropriate condition lever to the full aft, FUEL CUTOFF position, which shuts off the fuel supply at the start control unit.

2.1.5.3 Oil to Fuel Heater

The oil to fuel heat exchanger utilizes heat from the engine oil system to preheat the engine fuel. A fuel temperature sensing oil bypass valve regulates the fuel temperature by either permitting oil flow through the heater core or bypassing it through the valve to the oil tank. Fuel temperature is controlled by utilizing a temperature sensing element that consists of a highly expansive material sealed in a metallic chamber. The expansion force is transmitted through a diaphragm and plug to a piston that opens or closes the oil inlet valve.  The element senses outlet fuel temperature and at temperatures above 70 °F (21 °C) starts to close the core valve and simultaneously opens the bypass valve. At 90 °F (32 °C), the core valve is completely closed and the oil bypasses the heater core.

2.1.5.4 Purge Solenoid Valve

A purge solenoid valve opens during the starting cycle; any vapor trapped in the fuel control unit is purged through a return line back to the nacelle tank. This valve is electrically connected to the ignition system and is opened when the ignition system is operated.

2.1.5.5 Engine Start Control Unit

The start control unit is a mechanical fuel control valve on each engine, operated by the condition lever. As the condition lever is advanced out of the FUEL CUTOFF position, the valve opens allowing fuel to enter the primary fuel manifold. 

2.1.5.6 Engine-Driven Fuel Pump

The engine driven fuel pump is mounted on the accessory section of the engine. This pump operates anytime the gas generator (N1) is turning and provides sufficient fuel for start, takeoff, and all flight conditions. However, when this pump is not assisted by electric fuel pump pressure (suction lift mode), flight is limited to 10 hours of operation. This pump relies upon fuel for self lubrication and cooling.

2.1.6 Power Levers

Power is controlled by adjusting the N1 speed governor in the fuel control unit. 
The power levers also control reverse propeller pitch and engine power. 

Power lever movement in the beta range (area from IDLE to REVERSE, 15 to -5° blade angle) controls propeller pitch only. 
In the REVERSE range (-5 to -11° blade angle), power lever movement controls both N1 rpm and propeller pitch. 

Mechanical stops incorporated in the throttle quadrant prevent rapid forward movement of the power levers from the beta range to the flight range. Downward pressure must be applied to the power levers to permit movement into the flight range and allow power to be added. Moving the power levers aft of IDLE without the engines running will result

in damage to the reverse linkage mechanisms.

2.1.7 Condition Levers

The condition levers start or stop fuel supply to a corresponding engine and control engine idle speeds. 
FUEL CUTOFF position, the start control unit is closed and fuel flow to the corresponding engine is terminated.

Forward movement of the levers from the FUEL CUTOFF position will set the fuel control units to provide a minimum of 51-percent N1 in the LOW IDLE position (normally 51 to 54 percent) and a minimum of 70 percent in the HI IDLE position (normally 70 to 73 percent).

At pressure altitudes less than 3,500 feet, fuel flow is metered to maintain idle speed at a constant value. Because the fuel flow required to maintain a constant idle speed decreases with increasing altitude, a minimum fuel flow setting on the engine fuel control unit is reached during ground operations above a pressure altitude of 3,500 feet and may produce idle speeds as high as 83-percent N1.

2.1.8 Friction Lock Knobs

Note

Inadequate friction lock tension or friction lock failure will allow the power levers to creep aft.

2.2 STARTING SYSTEM

2.2.1 Engine Starter/Generators

One starter/generator is mounted on each engine accessory section. Each is able to function either as a starter or as a generator. In generator function, each unit is capable of 250-ampere/28-Vdc output. When the starting function is selected, the starter/generator receives electrical power from either the aircraft battery, external power source, or the opposite generator. The starter/generators drive the compressor sections of the engines through the accessory section gearing. Initially, the starters draw approximately 700 amperes, then drop rapidly to approximately 300 amperes as the engine reaches 20-percent N1. The starter function circuits are protected by the circuit breakers placarded START CONTROL located on the copilot outboard subpanel.

CAUTION

The starters are limited to an operating period of 40 seconds on, 60 seconds off for two cycles; then 40 seconds on, 30 minutes off on the third.

2.2.1.1 Ignition and Engine Start/Starter Only Switches

One three-position toggle switch. The IGN & ENG START switch position completes the starter circuit for engine rotation, energizes the igniter plugs for fuel combustion, and activates the IGN IND light on the annunciator panel. The STARTER ONLY position will motor the engine only. At center position, the switch is OFF.

2.2.1.2 Compressor Progressive Bleed Valve

The compressor progressive bleed valve is located at the 5-o'clock position on the center of the engine. This valve is open at low N1 to reduce compressor pressure between the axial and centrifugal compressor units. As N1 increases, the valve starts to close at approximately 62-percent N1 and is fully closed by approximately 75-percent N1. When power is reduced, the valve again opens to bleed off excess pressure in the compressor.

2.3 ENGINE IGNITION SYSTEM

The ignition system is manually activated for ground and airstarts and is switched off after engine start. The basic ignition system consists of an ignition unit, two igniter plugs, two shielded ignition cables, and the pilot-controlled IGN & ENG START/STARTER ONLY switches. Activation of the IGN & ENG START switch will activate the starter and cause the respective igniter plugs to fire, igniting the fuel sprayed into the combustion chamber by the fuel nozzles. The engine igniters receive electrical power through and are protected by the circuit breakers placarded IGNITION located in the ENGINE section of the copilot outboard subpanel.

2.3.1 Ignition-On Indicators

RH or LH IGN IND and indicates only that the igniter system is receiving electrical power.

2.3.2 Autoignition System

If “armed,” the autoignition system automatically provides combustion reignition of either engine should accidental flameout occur. The system is not essential to normal engine operation, but is used to reduce the possibility of power loss because of icing or other conditions. Each engine has a separate autoignition control switch and a green indicator on the annunciator panel. Autoignition is accomplished by energizing the two igniters in each engine anytime the autoignition system is armed and the engine is operating below 410 ±50 ft/lb torque.

2.3.2.1 Autoignition Switches

ARM position initiates a readiness mode for the autoignition system of the corresponding engine. OFF position disarms the system.

2.3.2.2 Autoignition Lights

The green AUTOIGNITION ARMED lights (Figure 12-1) indicate that the autoignition system has been armed by placing the ENG AUTO IGN switches from OFF to ARM. These lights will remain illuminated as long as the system is armed. If engine torque decreases below 410 ±50 ft/lb, the igniters will automatically energize, the respective yellow IGN annunciator light will illuminate, and the green AUTO IGNITION ARMED light will extinguish.
15.1 ENGINE FAILURE

The T-44 exhibits no unusual handling characteristics at speeds above Vmc. Refer to current NATOPS Manual, Part XI for the climb or cruise performance that can be expected in an engine-out situation. Directional control is a function of airspeed and power, varying directly with airspeed and inversely with power. An increase in asymmetrical power at any given airspeed results in mild yaw, accompanied by a more pronounced proverse roll into the dead engine. The rate of roll and yaw varies directly with the rate of power increase on the operative engine. These can be easily controlled with aileron and rudder. Rudder trim is sufficient to maintain balanced flight at airspeeds above approximately 100 KIAS. At speeds below 100 KIAS, full rudder trim must be supplemented by constant rudder pressure. At full rudder trim, only a few inches of rudder travel remain. The use of flaps will not significantly affect directional control, but will adversely affect performance. Figure 27-5 shows that a positive climb rate cannot be obtained with full flaps (100 percent) and gear at any gross weight while single engine.

WARNING

If full flaps are used during a single-engine approach, the waveoff procedure described in paragraph 7.18 will result in a loss of approximately 200 feet before a positive rate of climb can be established.

An indication of impending engine failure or flameout usually is preceded by unstable engine operation. One or a combination of symptoms may prevail, such as fluctuating turbine rpm, torque and interstage turbine temperature, illumination of fuel system warning lights, dropping oil pressure, loss of thrust, etc. In the event engine failure or unexpected flameout occurs, an emergency shutdown should be performed. 

An airstart may be performed if the engine failure cannot be attributed to a mechanical malfunction or was not accompanied by an explosion, overheating condition, vibration, strong fuel fumes, fire, or zero N1 tachometer rpm. 

M0VEOFF: [Mechanical, 0 N1, Vibration, Explosion, Overheat, Fire, Fuel]

A flameout condition is indicated by a drop in ITT, torque, and turbine rpm.

15.2 EMERGENCY SHUTDOWN CHECKLIST

†*1. Power lever — IDLE.

WARNING

If the autofeather system is being used, retarding either power lever before the feathering sequence is completed will deactivate the autofeather circuit and prevent automatic feathering.

†*2. Prop lever — FEATHER.

†*3. Condition lever — FUEL CUTOFF.

In case of confirmed/suspected fire or fuel leak, continue checklist. If not, proceed to Step 7 and continue the checklist as time permits. 

Should the prop fail to feather, proceed to Alternate Prop Feathering Checklist in paragraph 15.14.3.

†*4. Firewall valve — CLOSED.

†*5. Fire extinguisher — As required.

†*6. Bleed air — CLOSED.

WARNING

If the bleed air valve is left open, smoke or fumes may enter through the pressurization system.

7. Cabin temperature mode — OFF (RS).

8. Vent blower — As required (RS).

9. Crossfeed — CLOSED (LS).

10. Boost pump (failed engine) — OFF (LS).

11. Transfer pump (failed engine) — OFF (LS).

12. Fuel control heat (failed engine) — OFF (LS).

13. Autofeather — OFF (LS).

14. Prop sync — OFF (PM).

15. Autoignition (failed engine) — OFF (PM).

16. Generator (failed engine) — OFF (PM).

17. Electrical load — Monitor (LS).

18. Current limiters — Checked (LS).

WARNING

The landing gear warning system will not function if the power lever for the failed engine is placed forward of a position corresponding to 79 ±2 percent N1 rpm.

15.3 JAMMED POWER LEVER

There have been occasions when power levers have jammed in the T-44 in flight, leaving the pilot with no capability to change the corresponding engine power setting. Should this occur, check all engine instruments and the nacelle for abnormal indications. If no abnormal secondary indications are detected, consideration should be given to keeping the engine running unless controllability is or becomes a factor. Land as soon as practicable. Prior to landing, the engine should be secured as follows:

†*1. Condition lever (affected engine) — FUEL CUTOFF.

*2. Emergency Shutdown Checklist — Execute (PF).

WARNING

The landing gear warning system will not function if the power lever remains jammed forward of a position corresponding to 79 ±2 percent N1 rpm.

15.4.3 Engine Failure (Second Engine)

In the event of a dual-engine failure, proceed to the appropriate Airstart Checklist. Do not feather both props if a windmilling airstart is intended. Should all attempts to restart either engine fail, transition to the maximum glide range airspeed (130 KIAS, gear up, flaps up, and props feathered) or maximum glide endurance airspeed (102 KIAS,gear up, flaps up, and props feathered) as necessary.

WARNING

In the event of a dual failure below 2,000 feet AGL and at slow airspeed, there may be insufficient airflow to maintain prop and engine N1 speeds to drive the engine for light-off in the time remaining. In this case consideration should be given to engaging both starter switches vice utilizing the autoignitions for the attempted light-off. With electric heat or air-conditioner motor operating, battery power to the starter motors is significantly reduced. The fact that neither prop is feathered will significantly reduce glide range and endurance during the relight attempt.

Note

• No wind glide range is approximately 2 nm/1,000 feet. Subtract .2 nm per 10 knots of headwind.

• With a dual engine failure, only the aircraft battery and the AUX BATT will be available. Should battery conservation be a consideration, refer to dual-generator failure procedures.
***Be prepared to discuss the oil system whenever discussing engine or propeller systems***

2.4 OIL SUPPLY SYSTEM
The engine oil supply (Figure 2-2) is contained in an integral oil tank located between the engine air inlet area and the accessory case. Engine oil cools and lubricates the engine, operates the propeller pitch change mechanism and engine torquemeter system. The system capacity per engine that includes the oil tank, lines, and oil cooler is 14 quarts. The dipstick is attached to the oil filler cap and indicates oil lever in HOT and COLD U.S. quart increments. Recommended oil grade, specifications, capacities, and servicing point are shown in Figure 3-1.
2.4.1 Oil Pressure Pump

Pressure oil is circulated from the integral oil tank through the engine lubrication and propeller system by a self-contained gear-type pressure pump located in the lowest portion of the oil tank. The oil pump consists of two gears and is driven by an accessory gearshaft that also drives the four scavenge pumps. Engine oil pressure is regulated by a pressure relief valve that returns all oil in excess of the regulated pressure to the oil tank.

2.4.1.1 Oil Pressure Transmitter

Main oil pressure is measured from the delivery side of the oil pump and is transmitted to the indicator by the oil pressure transmitter located at the 3-o'clock position on the accessory cowling or engine nacelle.

2.4.2 Engine Oil Cooling

The oil system of each engine is coupled into a heat exchanger unit of fin-and-tube design. These exchanger units are the only airframe-mounted part of the oil systems and are attached to the nacelles below the engine air intake. As oil is returned from the various integral oil pickups, it is returned via the four scavenge pumps to the oil cooler. Air passing through the oil cooler cools the engine oil to the proper temperature range. Normal oil temperature is 10 to 99 °C and is maintained at the proper temperature by a thermal sensor that controls a bypass valve allowing some oil to bypass the oil cooler.

2.4.3 Magnetic Chip Detector

A magnetic chip detector plug is installed in the bottom of the reduction gearbox housing, adjacent to the inlet where oil scavenge from the reduction gearbox commences. The purpose of the chip detector plug is to warn the pilot of ferrous metal in the oil and a possible engine failure. The sensor is an electrically insulated gap immersed in the oil, functioning as a normally open switch. If a large metal chip or a mass of small particles bridge the detector gap, a circuit is completed, sending a signal to illuminate the annunciator panel red light placarded LH or RH CHIP DETECT and the fault WARNING light. The chip detector circuits are protected by the respective circuit breakers placarded CHIP DETECTOR on the right sidewall circuit breaker panel.
15.9 OIL SYSTEM FAILURE

An oil pressure indication below 85 psi is undesirable and should be tolerated only for the completion of the flight. Closely monitor the engine instruments and engine nacelle for secondary indications. Consideration should be given to shutting down the engine and landing as soon as possible; otherwise, reduce power on the engine and land as soon as practicable. Oil pressure below 40 psi and/or temperature that exceeds 99 °C is unsafe and requires that either the engine be shut down or a landing be made as soon as possible using minimum power to sustain flight. In either case, the discrepancy must be noted on the appropriate maintenance form for correction prior to the next flight.
15.9.1 Chip Detector Light Illuminated

Illumination (or flicker) of the CHIPDETECT light indicates that metal particles may be present in the prop reduction gearbox. In the event of a CHIP DETECT light illumination, engine should be checked for secondary indication. If no secondaries are evident, engine may be used at the discretion of the aircraft commander for situations requiring power. Factors considered to continue engine operation should include, but are not limited to, weather, size and condition of runway (wet, winds, etc.), and other aircraft systems status. If secondaries are evident, perform the EMERGENCY SHUTDOWN CHECKLIST in paragraph 15.2. In both cases, land as soon as possible.
Engine Failure During Takeoff

· Abort

· Case1

Always consider the possibility of an actual engine failure during the takeoff roll. The PAC should maintain directional control, immediately reducing power to idle and calling “Abort.” Bring both power levers just aft of the flight idle detent, and utilize brakes with a single pumping action vice a sustained application to bring the aircraft to a safe stop on the runway. Utilize single-engine reverse by slowly easing the operating engine into reverse. Counteract yaw with rudder while braking and scanning toward the end of the runway for alignment. If yaw becomes excessive, reduce or discontinue reversing and stop with brakes. Do not lock the brakes. Following a single-engine abort and with the aircraft safely stopped on the runway, secure the failed engine. Do not attempt further taxi on one engine. This procedure is not practiced in the aircraft.

14.2 ENGINE FAILURE DURING TAKEOFF

If an engine fails during takeoff roll before the aircraft becomes airborne, use the ABORTING TAKEOFF procedure

in paragraph 14.1.
14.1 ABORTING TAKEOFF

The decision to abort or continue the takeoff is dependent on length of remaining runway, airspeed, gross weight,

and density altitude. When aborting a takeoff, proceed as follows:

*1. Announce “Abort.”

*2. Power levers — IDLE.

*3. Reverse — As required.

WARNING

• Mechanical stops incorporated in the throttle quadrant prevent rapid movement of the power levers from the beta range to the flight range. Downward pressure must be applied to the power levers to permit movement into the flight range and allow power to be added.

• A misrigged linkage between a power lever and corresponding propeller could cause directional control problems while reversing during an aborted takeoff or landing rollout. If directional control problems are encountered while reversing, advance both power levers toward FLIGHT IDLE to minimize the effects or asymmetric propeller reversal. Maintain directional control with rudder, nosewheel steering, and brakes.

*4. Brakes — As required.

WARNING

• Single-engine reversing may be applied if required. Use extreme caution if takeoff surface is not hard and dry.

• Part XI accelerate-stop distances are increased by approximately 900 feet with the condition levers at HIGH IDLE and no reverse is utilized.

Immediately prior to departing the prepared surface:

*5. Condition levers — FUEL CUTOFF.

As soon as practicable:

*6. Firewall valves — CLOSED.

*7. Boost pumps — OFF.

*8. Fire extinguishers(s) — As required.

*9. AUX BATT switch — OFF.

*10. Gangbar — OFF.

*11. Evacuate aircraft.

Engine Failure After Takeoff

· Procedure

· DEC/Case1

14.3 ENGINE FAILURE AFTER TAKEOFF

If an engine failure occurs after takeoff, proceed as follows:

*1. Power — As required.

*2. Gear — UP.

*3. Airspeed — As required (VXSE or VYSE).

WARNING

If the autofeather system is being used, retarding either power lever before the feathering sequence is completed will deactivate the autofeather circuit and prevent automatic feathering.

*4. Emergency Shutdown Checklist — Execute.

WARNING

A positive single-engine rate of climb will not be obtained in any configuration with the inoperative engine propeller windmilling.
Dynamic Engine Cut

· Procedure

With slow flight engine failure (D.E.C. or real Eng Fail During Takeoff) the highest priority items are: 

Stomp the rudder; Raise the dead; Gear up; Props Feathered

The most important questions: 

Is the gear up? Did the props feather?

With the gear up and props feathered the aircraft is easily controllable. For early D.E.C. success, focus on getting to this configuration, only then worry about completing all the checklists and FTI procedural steps.

104. HIGH WORK 7. Dynamic Engine Cut

The dynamic engine cut simulates an engine failure immediately after takeoff with a windmilling prop. It allows practice of critical single-engine skills at a safe altitude. Emphasis is on heading and airspeed control, minimum loss of altitude, and completion of emergency checklist items.

Maneuver Setup

Begin on a numbered heading at 150 KIAS. Maintain level flight prior to setting a takeoff attitude. Utilize the following steps: 

a. Prop Sync – Off. 

b. Trim – 2° up and do not re-trim until after rotation. Utilize pitch to maintain altitude as airspeed bleeds off. 

c. Power – 300 ft-lbs. 

d. Props – Full forward. 

e. Altitude – Minimum 5000 feet AGL, or 8000 feet AGL with 5000 feet above a cloud deck. 

f. Flaps – Up (normal takeoff configuration).

g. Gear – Down. Landing Checklist complete. 

NOTE
A handy memory aid for setting up the Dynamic Engine Cut is the “5, 4, 3, 2, 1, Gear Down/Landing Checklist” technique, as follows: 

FIVE – 5000 ft minimum 

FOUR – Propellers full forward 

THREE – 300 ft/lbs torque 

TWO – 2 degrees nose up trim 

ONE – Prop Sync Switch-Off 

GEAR DOWN, LANDING CHECKLIST 

Approaching 95 KIAS; smoothly apply takeoff power and rotate to the takeoff attitude (7-10 degrees up). Maintain heading. Anticipate the need for right rudder with power application. 

NOTE
IP will not call “Go” as airspeed approaches 95 KIAS. Once takeoff power is set, the IP will call “Rotate.” 
At a speed above Vsse the IP will pull one power lever to idle, simulating an engine failure. Raise your hand slightly when you feel the IP pull a power lever back. Do not grip the power levers so tightly that the IP cannot move the control. Do not attempt to anticipate which engine will be failed. An actual engine failure will be a surprise and require prompt recognition and action. 

Primary scan should be outside on the horizon. Pick a point (i.e., a cloud) to assist in controlling yaw. Immediately stop the yaw utilizing rudder and aileron and adjust the nose attitude to maintain a positive rate of climb and appropriate airspeed (minimum of 91 KIAS (Vsse), accelerating to 102 KIAS (Vxse)/110 KIAS (Vyse). Substantial rudder pressure will be required. Use a maximum of 5º AOB into the operating engine to help maintain heading. Once aircraft control is fully regained, execute ENGINE FAILURE AFTER TAKEOFF.

Identify the failed engine utilizing engine instruments (torque, ITT, N1, fuel flow) and rudder pressure. Your foot working hard to maintain heading is on the same side as the operating engine. Your non-working foot (dead foot) is on the same side as the dead engine. Do not look at the power levers to initially determine which engine has failed. During an actual engine failure they would both be matched. 

Hold the checklist momentarily after executing the first three memory items of the Emergency Shutdown Checklist and pull the props back to 1900 RPM. Reset maximum power and check to see if the prop feathered. If it did not, call for the Alternate Feathering Checklist. If it did feather, and the malfunction was a fire or fuel leak, continue the Emergency Shutdown Checklist with steps 4-6. Otherwise declare an emergency, and continue the Emergency Shutdown Checklist as times permits. 

The maneuver is complete when the aircraft is climbing trimmed at VYSE (minimum VXSE), on takeoff heading, comms passed to the PM, and the Emergency Shutdown Checklist has been executed.

Ditching – Power On

· Procedure

· Sea Evaluation

104. HIGH WORK 8. Ditching

 Simulated ditching allows practice of procedures required to successfully complete a water landing. Waveoffs following a simulated ditch shall be initiated no lower than 4000 feet AGL utilizing both engines. The instructor shall fly all ditch recoveries. The maneuver is complete upon simulated water impact. “Sea Level” will be designated by the instructor (usually the bottom of the block). NATOPS discusses how to select an appropriate ditch heading. The weather information packet for operational flights usually contains recommended ditch headings for use when the crew cannot see the water surface. You should use all information available to select a ditch heading, but due to the limitations imposed by Seagull blocks, the IP may have to give you a ditch heading that will allow sufficient airspace to complete the maneuver. Ditching is most likely to be caused by an uncontrollable fire, fuel starvation, or dual engine failure. If ditching due to a low fuel state, complete the maneuver while power is still available on both engines. The following must be carefully managed for a successful ditch: 

Wings Level/Heading. It does not do any good to fly a perfect ditch if the airplane hits a wave head-on. Ensure wings are level prior to impact. A couple of degrees off heading will not make much difference, but cart wheeling on impact could prove fatal. 

Rate of descent. The airframe will absorb much of the impact, but not all of it. Excessive rates of descent greatly reduce the survivability of the ditch. The vertical deceleration will be almost instant on water impact. The greater the rate of descent, the higher the instantaneous G-load experienced by the crew. 

Airspeed. Do not get slow. The recommended airspeed provides a safety margin to ensure controllability of the aircraft. Since the aircraft decelerates in the horizontal over a longer period of time, slightly higher airspeeds are still survivable. 

NOTE
NATOPS provides an excellent discussion of ditching technique. The Ditching Checklist does not need to be memorized. General quizzing by instructors about checklist items is encouraged, but students are not expected to memorize these items.

a. Power Available (Both Engines). This situation would most likely be caused by a fuel problem (leak, poor planning, getting lost). Descend at a comfortable rate as you turn to the ditch heading. Complete the Ditching Checklist and follow NATOPS ditching techniques. Remember, nose attitude controls airspeed and power controls rate of descent. The Vertical Speed Indicator (VSI) lags, so concentrate on airspeed, allow the VSI to settle out and make required power adjustments. Utilize trim so the aircraft does the 

----------

16.8 DITCHING

The following ditching procedures are based on the experiences of pilots who have successfully ditched other multiengine aircraft. The success of those ditchings was the result of all crewmembers carrying out the correct ditching procedures Ditching commenced from low altitudes do not always allow time for more than minimum preparation and planning and may not permit relying on checklists. Therefore, it is essential that each crewmember be thoroughly familiar with ditching procedures and assigned responsibilities. Further, the pilot in command must ensure that all passengers have been briefed on ditching procedures and that they understand how to use installed survival equipment.

If at all possible, ditching should be made while power is still available on both engines. However, if an engine has failed, the ditching should be accomplished in as near symmetrical condition as possible. An engine and/or wing fire is probably the most serious condition from the standpoint of structural integrity and lateral control. A fire concentrated within the wing or nacelle will be sustained by fuel or oil and will destroy effective use of flaps and ailerons in a very short time. With such a fire, immediate ditching or forced landing is essential.

16.9 DITCHING HEADING AND SEA EVALUATION

Except in extremely high wind conditions, the aircraft should be ditched parallel to the primary swell system. Model tests and actual ditchings of various aircraft indicate that ditchings into the wall of water created by the major swell is roughly analogous to flying into a mountain. Accordingly, a careful evaluation of sea condition is essential to successful ditching. While descending, begin analyzing the sea condition as soon as the surface can be seen clearly (2,000 feet or more if possible). The primary swell can readily be distinguished from high altitude and will be seen first. At lower altitude, it may be hidden beneath another system plus a surface chop, but from altitude the largest and most dangerous system will be the first one recognized. The wind-driven sea, if any, will be recognized by the appearance of whitecaps.

Where IMC conditions or night operations preclude visual determination of sea conditions, forecast data should be utilized, and the ditching must be made on instruments. With no surface reference, the aircraft must be flown into the water on heading and in a fixed attitude that combines safe control speed and rate of descent. Whenever possible, ditching should be made as close as safety permits to coastlines or in the vicinity of surface vessels to improve the rescue situation. If radios are still available, attempt to contact stations or surface vessels for current wind, sea swell, and altimeter setting.

Note

• Ditch parallel to and near the crest of the swell unless there is a strong crosswind of 20 knots or more. In strong winds, ditch heading should be more into the wind and slightly across the swell, planning to touch down on the upslope of the swell near the top. Refer to Figure 16-6.

• Wave motion is indicative of wind direction, but the swell does not necessarily move with the wind. Water surface conditions are indicative of windspeed, as related below.

Immediately prior to impact, proper aircraft attitude and rate of descent are more critical than airspeed. However, to optimize survivability, a proper attitude and appropriate airspeed are both needed.

Figure 16-6. Wind Swell Ditch Heading Evaluation
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SURFACE CONDITION WINDSPEED (KNOTS)

Few white crests


 10 to 15

Many white crests 

 15 to 25

Streaks of foam from crests
 25 to 35

Spray blown from tops of waves
 35 to 45

[image: image4.emf]16.10 DITCHING CHECKLIST

1. Announce intention to ditch and time to impact — Completed (PF).

2. Mayday report — Completed (PM).

3. Transponder — As required (PM).

4. Pressurization — DUMP (PM).

5. Life vests — On and Adjusted (PF, OBS, PM).

6. Seatbelts — Fastened (PF, OBS, PM).

7. Gear — UP (PM).

8. Flaps — As required (PM).

9. Passengers assume braced position.

It is essential that an attempt be made to control the attitude of the aircraft throughout the ditching until all motion stops.

WARNING

Do not unstrap from the seat until all motion stops. The possibility of injury and disorientation requires that evacuation not be attempted until the aircraft comes to a complete stop.

Evacuate the aircraft through the emergency exit or airstair door. Take the liferaft and first-aid kit. See paragraph 16.13 for information on raft inflation.

WARNING

Do not remove the raft from its carrying case inside the aircraft. Do not inflate raft before launching.

16.11 DITCHING TECHNIQUE

16.11.1 Power Available (Both Engines)

1. Gear — UP.

2. Flaps — APPROACH.

3. Rate of descent, 100 feet per minute (fpm) during final stages of approach (last 300 feet utilizing radar altimeter).

4. 90 KIAS.

Note

If a no-flap ditch is required, increase airspeed to 100 knots.

----------

It is essential that an attempt be made to control the attitude of the aircraft throughout the ditching until all motion stops.

WARNING

Do not unstrap from the seat until all motion stops. The possibility of injury and disorientation requires that evacuation not be attempted until the aircraft comes to a complete stop.

Evacuate the aircraft through the emergency exit or airstair door. Take the liferaft and first-aid kit. See paragraph 16.13 for information on raft inflation.

WARNING

• Do not remove the raft from its carrying case inside the aircraft. Do not inflate raft before launching.

• Pull inflation ring to inflate the raft.

CAUTION

Keep liferaft away from any damaged surfaces which might tear it.

Tie down first-aid kit in the center of the raft to prevent it from being lost in case the raft capsizes. After all personnel have been evacuated, move raft out from under any part of the aircraft which might strike them as it sinks. Remain in the vicinity of the aircraft as long as it remains afloat.
Right-Hand Pattern

· Sight Picture

· CRM

No lift transducer to mark lateral distance. Use halfway between wingtip and fuel cap.

Direct IP to call the Abeam position.

SSE At Altitude

FTI – 104. HIGH WORK 6. SSE Waveoff at Altitude

Safe transition from SSE descending flight to max-power, SSE climbing flight. Practice at altitude prepares the student for SSE waveoffs in the traffic pattern. Limited power margins (especially at altitude) dictate exact execution. 

Setup

Level 1000’ + 800 (eg. 4800, 5800) // Numbered Heading // 120 KIAS.

This simulates 800 feet on the downwind leg of the traffic pattern. 

Execution

IP – Power Lever Idle

Power up, rudder up, clean up. 

EMERGENCY SHUTDOWN CHECKLIST.

IP calls “Approaching the 180.” 

Flaps, Gear, Landing Checklist.

Immediately start a descending left turn.

“90” at 500’ // Min 110 KIAS. 

“Final”  at 250’ // Min 110 KIAS, Maximum 120 KIAS. 

Props – Full Forward. 

IP calls “Waveoff” 

SINGLE-ENGINE WAVEOFF CHECKLIST

Transition to a climb attitude while adding power to the operative engine.

Keep the ball nearly centered (¼ - ½ out towards the operating engine) // up to 5º AOB into the operating engine. 

Maintain a minimum of VXSE and a maximum of VYSE. Level off or descend if required to maintain flying speed.

Under no circumstances allow speed to approach VSSE. 

Complete

Clean // Climbing // VYSE (Min VXSE) // Trimmed.
Night/IMC Ditch versus Day/VMC Ditch

Ideal ditching conditions (Day and VMC) allow the PF to clearly identify sea conditions, transition to a normal sight picture, and utilize ground rush to back up situational awareness from the VSI which lags. NATOPS procedures and limits still apply and will provide the safest ditching execution.

Worst case ditching conditions (Night and IMC) offer no assessment of sea state/swells, heading should be selected based on winds if swell directions are unknown. PF must monitor flight instruments closely and execute NATOPS procedures exactly to maximize survivability. Aircraft should be trimmed for a hands off decent at constant airspeed, heading and rate of descent, utilizing radar altimeter for the final 300’for predicting splashdown.
Note

Sea swells are not caused by the local winds and may even be perpendicular to the wind carrot on the PFD. If Night/IMC, swell direction will be an educated guess based on regional oceanographic norms.
SSE Ditching

· Speeds

· Procedure/Technique

Technique

Shutdown affected engine (simulated)

Match power levers. Descend at 130 KTS

At 300’ (simulated AGL) configure and decelerate to 100 KTS. 

Set 800ft-lbs TQ on good engine. Set desired rudder trim.
Pitch for 91 KTS (-0/+5). Power for <100fpm descent rate. Rudder trim as required (approx ¾ full trim).

----------

b. Power Available (Single-Engine). This situation may be caused by an uncontrollable fire or other catastrophic engine failure. Time may be more critical since the fire may damage flight controls and/or structural integrity. Make an emergency descent as appropriate (if you are already close to the water a full blown emergency descent might increase your workload unnecessarily, but do make an effort to get down quickly). Select a ditch heading and complete the Ditching Checklist. Follow the NATOPS ditching technique. The single-engine ditch is essentially the same as the two-engine ditch. Power still controls rate of descent and nose attitude still controls airspeed. Keep the ball centered throughout the maneuver. 

NOTE
If power is available, there is no reason to hit the water out of the parameters. If your ditch is not looking good, add power, climb up a couple hundred feet, and start over. 

----------

16.11.2 Power Available (Single-Engine)

1. Gear — UP.

2. Flaps — APPROACH.

WARNING

In the event of single-engine full-flap ditchings, abnormally high power requirements resulting from the use of full flaps will result in marginal controllability at all but minimum gross weights. Reconfiguration from full flaps to APPROACH flaps may result in settling and/or stall. The use of APPROACH flaps is strongly recommended in single engine ditchings. 

3. Rate of descent, 100 fpm during final stages of approach (last 300 feet utilizing radar altimeter).

4. 91 KIAS.

Note

If a no-flap ditch is required, increase airspeed to 100 knots.

----------

SSE Pattern Work
· Power Loss v Non

· Cases 1-5

· Priorities
5. Simulated Single-Engine (SSE) Landing Pattern

The SSE landing pattern acquaints the student with procedures required to land safely following the loss of an engine. The SSE pattern is very similar to a normal pattern except considerations are made for decreased performance and reduced directional control. Maintain higher than normal speeds from the 180 to touchdown to ensure directional control margins are maintained. Rudder trim is not recommended in the SSE landing pattern; however, if rudder trim is used it should be centered by the 180 position and must be centered prior to the final turn. You may use the PM to check the position, but not to center it for you. Never sacrifice control of aircraft to complete a checklist. The PF should appropriately direct the PM to “hold the checklist” or “continue the checklist” as time permits. The “power up, rudder up, clean up” method is a good technique to remember whenever experiencing power loss. When performing the Emergency Shutdown Checklist, do not configure or call for the landing checklist until the required memory items have been completed.
----------
[Reference FTI Chapter 1: Case1-5 procedures and the Appendix F: Emergency Shutdown Checklist walkthrough ]

----------
SSE Landings/Waveoffs/Touch-and-Go

· Crosswind Considerations

· Landing Distance

· Full-Stop Brief

· Waveoff Procedure
a. SSE Full-stop landing

The SSE full-stop landing presents no particular control difficulties as long as the following procedures are adhered to exactly. After landing, reduce power to idle. Lift both power levers over the detent and slowly ease the operating engine into reverse. Scan toward the end of the runway for alignment. Counteract yaw with rudder and use brakes and power to maintain centerline. Push the yoke full forward and the aileron into the dead engine. If yaw becomes excessive, reduce or discontinue reversing and stop with brakes. Be careful to not lock the brakes. The maneuver is complete when the aircraft has come to a slow taxi on the runway. Following an actual single-engine landing, clear the runway if practicable, then perform shutdown. Do not attempt to taxi on one engine. Make single-engine landings on the most favorable runway. Placing the dead engine into the wind may facilitate aircraft control during the landing rollout. Placing the good engine into the wind may help aircraft control and reduce rudder requirements while airborne. 

SSE full-stop landings shall only be performed if the SSE full-stop landing Brief has been completed and can be found in the FTI Typical Briefs And Voice Procedures Appendix. SSE full-stop training shall only be performed on a dry runway. Effects of crosswind on rollout shall be discussed. This maneuver is accomplished to demonstrate the coordination required to keep the aircraft on centerline when reversing only one engine. An actual single-engine full stop with reverse would only be used if landing distance were critical. Provided the landing is not excessively long, the runway length minimums utilized on all training flights provide sufficient runway to execute a single-engine full stop without the use of reverse. 

SSE Full Stop Brief:

“Once safely on the deck, I will bring both power levers over the detent, reversing with the left/right engine, maintaining centerline with opposite rudder and aileron and forward yoke pressure. If rudder effectiveness is lost, I will bring both power levers toward flight idle.”
b. SSE Waveoff

SSE waveoffs allow safe transition from SSE descending flight to maximum power SSE climbing flight. The maneuver is designed to stop altitude loss as soon as possible, while transitioning to a climb at the desired climb speed. Minimum altitude for the IP to initiate a practice SSE waveoff is 200'. The IP shall take the controls, utilize both engines, and execute any waveoff required below 200'. 

The SSE waveoff is a demanding maneuver requiring precise aircraft control and expedient procedures. Climb performance is directly proportional to how well the maneuver is executed. Limited power margins dictate exact execution. Utilize T-44C NATOPS Single Engine Waveoff procedures. 

If possible, wave off slightly offset to the pattern side of the runway to allow a better view of the traffic. 

To standardize all waveoffs, the copilot shall report “gear up” before the props are retarded to 1900. The intent of this requirement is to ensure that instructors can maintain proper defensive positioning throughout the waveoff. Students must ensure that they understand the aerodynamic concepts behind getting the gear up, props back, and proper power set for the best performance. 

During a single engine waveoff, airspeeds between 102-110 KIAS are acceptable; however, the pilot should strive to climb out at best angle or best rate of climb as needed. Students should be targeting one of these two airspeeds not simply attempting to be between 102-110.
Brief/Debrief Notes

[image: image5.emf]
[image: image2.emf]
[image: image3.emf]
TiltMafia


1

