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EVENT: C2105
DISCUSS ITEMS:  Wing/uncontrollable fire, fuel system malfunctions, engine malfunctions, smoke/fume emergencies, and airstarts.
wing/uncontrollable fire –
15.7  IN-FLIGHT FIRE

Fire in flight is a critical emergency requiring the pilot to assess, diagnose, and take prompt corrective action.

15.7.1 ENGINE FIRE
Illumination of the FIRE warning light is usually the first indication of engine compartment fire. Confirm if possible that fire actually exists by checking engine instruments and nacelles. Sunlight can cause illumination of a warning light. Even if no secondary indications are observed, consideration should be given to shutdown of the affected engine. If fire is confirmed or secondary indications are noted, perform EMERGENCY SHUTDOWN CHECKLIST in paragraph 15.2.

15.7.2 WING FIRE
There is little that can be done to control a wing fire except to shut off fuel and electrical systems that may be contributing to the fire or which could aggravate it. Slipping the aircraft away from the burning wing may help. Outboard wing electrical items in each wing that may be individually secured from the cockpit are the navigation and strobe lights and the fuel vent heaters. In addition, the left wing contains the AOA sensor and sensor heater circuits. Inboard wing systems should be secured using the gang bar.

WARNING

Consideration should be given to landing or ditching the aircraft immediately, depending on circumstances and seriousness of the fire. Severe wing fires have been known to destroy wing spar integrity in a very short period of time. Some cases have been documented as low as 90 seconds.

fuel system malfunctions –
15.11 FUEL SYSTEM FAILURE
15.11.1 Engine-Driven Fuel Pump Failure
The engine-driven fuel pump will sustain engine operation after failure of the electric boost pump; however, failure of the engine-driven fuel pump will result in flameout. Perform the EMERGENCY SHUTDOWN CHECKLIST in paragraph 15.2
15.11.2 Transfer Pump Failure
Illumination of the LH or RH NO FUEL TRANSFER light indicates a possible failure of the corresponding transfer pump.
1. Check total and nacelle fuel quantity.

If no fuel remains in the wing tanks:
2. Transfer pump — OFF.
If fuel remains in the wing tanks and it is deemed necessary to utilize the 28 gallons of fuel that would otherwise remain trapped:
3. Transfer pump — OVERRIDE.

If light remains on:
4. Transfer pump — OFF.
Note

Consider alteration of the flight plan because of unavailable fuel trapped in the wing (approximately 28 gallons).
5. Land as soon as practicable. 
15.11.3 Boost Pump Failure

A boost pump failure with crossfeed in AUTO will be noted by illumination of the yellow FUEL CROSSFEED annunciator light. The failed boost pump is identified by momentarily placing the crossfeed switch in the CLOSED position. The red LH or RH FUEL PRESSURE light will illuminate indicating the failed boost pump.
1. Failed boost pump — OFF.

2. Crossfeed — OPEN.
Note

Determination of range without resorting to suction lift is dependent upon fuel load remaining on the side opposite the failed boost pump.
3. Land as soon as practicable.
Note

If range because of crossfeed operation is critical, suction lift may be utilized at all cruise altitudes but should be discontinued in favor of crossfeed (boosted pressure) when initiating descent for landing in the event of a missed approach.
Boost pump failure during rapid climbout will cause a gradual power loss on the affected engine beginning at approximately 13,000 feet. This altitude will vary with the prevailing fuel temperature in the tank (the higher the fuel temperature, the lower the altitude at which the gradual power loss will occur). Complete power loss will occur if the climb is continued under these circumstances. This condition results from the highly aerated condition of the fuel caused by rapidly decreasing tank pressure during climb, allowing entrapped air in the fuel to expand. Once the pressure has stabilized and excess air has escaped from the fuel, loss of a boost pump has less effect on engine operation with maximum power settings available at altitudes up to 31,000 feet. The time required to stabilize the fuel from this highly aerated condition cannot be determined exactly since it is a function of both rate of climb and fuel temperature. Fuel stabilization should occur after a few minutes of stabilized cruising operation. Descents from a from a high altitude with the boost pump inoperative do not affect engine operation.
If engine power loss is experienced during the climb-out or initial phase or cruise because of an inoperative boost pump and a condition of aerated fuel, satisfactory engine operation may be regained by initiating crossfeed, reducing power, and/or descending to a lower altitude. If the crossfeeding is continued for a prolonged period, a major unbalancing of fuel load will occur and a range loss will be encountered because the surplus fuel in the tank with the inoperative boost pump cannot be crossfed to the other engine.
CAUTION

Engine-driven fuel pump operation without boost pump fuel pressure is limited to 10 hours. This time shall be recorded.
15.12
FUEL LEAKS
A fuel leak may be evidenced by the smell of fuel in the cockpit, a rapid drop in fuel quantity, or sighted visually. The first concern of the crew must be to guard against the outbreak of an engine fire. Consideration should be given to securing electrical systems that may contribute to the outbreak of a wing fire. Outboard wing electrical items in each wing that may be individually secured from the cockpit are the navigation and strobe lights and the fuel vent heaters. In addition, the left wing contains the AOA sensor and the sensor heater circuits. Inboard wing systems may be secured using the gang bar. If a wing or nacelle fuel leak is evidenced and power is not necessary to sustain flight or reach a safe destination, consideration should be given to securing the engine as follows:
*1. Condition lever — FUEL CUTOFF. 
*2. Emergency Shutdown Checklist --Execute.
15.13
FUEL SIPHONING
If fuel filler cap siphoning occurs, proceed as follows:

1. Airspeed — 140 KIAS.

2. Land as soon as practicable.

Note
Extreme nose-low attitudes will aggravate the fuel siphoning condition.

engine malfunctions –
15.1    ENGINE FAILURE

The T-44 exhibits no unusual handling characteristics at speeds above vmc- Refer to 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 down 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 ni tachometer rpm. A flameout condition is indicated by a drop in ITT, torque, and turbine rpm.
15.2 EMERGENCY SHUTDOWN CHECKLIST

*l. Power lever — IDLE.
WARNING

If the autofeather system is being used, do not retard the failed engine power lever until the feathering sequence is completed. To do so 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 DEAD ENGINE CHECKLIST in paragraph 15.3.
*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. Dead Engine Checklist — As Required (P).
;15.3   DEAD ENGINE CHECKLIST

The Dead Engine Checklist should be completed as time permits following the completion of the Emergency Shutdown Checklist.
1. Cabin temperature mode — OFF (CP).

2. Vent blower — As Required (CP).
3. Crossfeed — CLOSED (P).

4. Boost pump (failed engine) — OFF (P).

5. Transfer pump (failed engine) — OFF (P).
6. Fuel control heat (failed engine) — OFF (P).

7. Autofeather — OFF (P).

8. Propeller sync — OFF (P).

9. Autoignition (failed engine) — OFF (CP).

10. Generator (failed engine) — OFF (CP).

11. Electrical load — Monitor (P).

12. Current limiters — Check (P).

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.
15.4   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: 

*l. Condition lever (affected engine) — FUEL CUTOFF. 
*2. Emergency Shutdown Checklist — Execute (P).
WARNING

The landing gear warning system will not function if the power lever remains jammed forward of a position corresponding to 79 ±2 percent ni rpm.
smoke/fume emergencies –
15.8   SMOKE/FIRE OF UNKNOWN ORIGIN

The Smoke/Fire of Unknown Origin Checklist is intended to be utilized when smoke, fumes, or fire is discovered within the aircraft and the source of the malfunctioning unit cannot be readily identified and isolated. The checklist attempts to provide an organized means of eliminating as many sources of fire or smoke as can be controlled from the cockpit. The last five items of the checklist serve to (1) assist in the continuing attempt to isolate the problem source and (2) restore power essential for sustained safety of flight. Pausing between the last five steps of the checklist may help to isolate the fire should the problem be electrical in nature.

*1. Crew — Alerted.
*2. Cabin temperature mode — OFF.
*3. Vent blower — AUTO.

Repeated or prolonged exposure to and/or inhalation of high concentrations of bromotrifluoromethane or its decomposition products should be avoided. The liquid may cause frostbite if allowed to contact the skin.

Note

If the fire source is known, immediately turn off all affected electrical circuits and fight the fire with the handheld fire extinguishers. If fire source cannot be isolated, continue the checklist.
*4. Oxygen masks/MIC switches (100 percent) — As Required.

WARNING

Avoid the use of 100-percent oxygen near an open flame.

Note

While utilizing oxygen, if the interphones are selected to establish internal communications, the speaker function of the speaker/phone mixer switches will deactivate the interphones. A headset will be required to receive/ monitor external communications while simultaneously utilizing the interphones.

5. Bleed air — CLOSED (CP).

6. Emergency descent — As Required (P).

Note

Good judgment should be exercised before deciding on an emergency descent in the case of a fuselage fire. When oxygen is provided for the entire crew, staying at high altitude and depressurizing may help to control fuselage fires.
7. Pressurization — DUMP (CP).
8. Emergency transmission — As Required (CP).

9. Gang bar — OFF (P).
Note
After securing all electrical power, the following instruments are still available: copilot turn and slip, pilot static instruments, ni, ITT, propeller rpm, clocks, and standby compass.
10. All electrical switches — OFF (P).
WARNING
If fire cannot be controlled, land or ditch immediately.
11. Battery — ON (P).

12. Generators (one at a time) — ON (P).

13. Inverters (one at a time) — ON (P).

14. Essential equipment — ON (on individually until fire source is located) (P).

15.9   SMOKE AND FUME ELIMINATION
Attempt to locate, isolate, and extinguish the fire or source of smoke or fumes prior to initiating the smoke removal procedures. If the source of smoke/fumes cannot be readily determined and eliminated, proceed with the Smoke/Fire of Unknown Origin Checklist. Attention must be given to the engine as a possible source by closing the bleed air valves.
Prior to depressurizing, consider minimum safe en route altitude and crew oxygen requirements. If immediate smoke removal is thought necessary, proceed as follows:
*1. Oxygen masks/MIC switches (100 percent) — As Required.
*2. Pressurization — DUMP.
After the aircraft is depressurized, the pilot or copilot storm windows may be opened. However, this could draw smoke into the flight station. Consideration should be given to an emergency descent and immediate landing.

Note
Nauseating fumes from residual desalination solution can enter the cockpit via bleed air for air-conditioning/pressurization and are often detected immediately after takeoff. Provided no secondary indications exist, closing the bleed air valves will significantly reduce the intensity of the nauseating fumes.

Airstarts –
15.5   AIRSTARTS

Airstarts accomplished with the assistance of an operating generator (cross-generator start) or with the battery only should be successful at all altitudes and airspeeds. A starter-assisted airstart should normally be attempted regardless of generator availability unless conditions warrant a windmilling airstart.
CAUTION

· Unless a greater emergency exists, the cause for engine failure should be
determined before attempting an airstart.

· Above 20,000 feet, starts tend to be hotter. During engine acceleration to
idle speed, it may be necessary to periodically cycle the condition lever to
FUEL CUTOFF to avoid an overtemperature.
· Electrical loads not consistent with flight conditions should be reduced.

15.5.1 Starter-Assisted Airstart
Starter-assisted airstarts may be achieved at all altitudes and airspeeds, precluding mechanical malfunctions. 

1. Power lever (failed engine) — IDLE

2. Propeller lever (failed engine) — FEATHER
3. Condition lever (failed engine) — FUEL CUTOFF
4. Cabin temperature mode — OFF (CP)
5. Vent blower — AUTO (CP)
6. Radar — OFF/STANDBY (CP)

7. Anti-ice/deice — As Required (P)

8. Firewall valve — OPEN (P)

9. Transfer pump — AUTO (P)

10. Boost pump — ON (P).
11. Crossfeed — AUTO (P).
12. Generator (failed engine) — OFF (CP).
13. Starter (failed engine) — IGN & ENG START (check ignition indicator light on).

WARNING
If engine was shut down by closing the firewall valve, time to light-off during restart may exceed 10 seconds.

CAUTION
Operating engine ITT may increase approximately 50 °C because of generator loading. If conditions permit, retard operating engine to reduce the possibility of exceeding ITT limits.

14. Condition lever —LOW IDLE (P).
-j
15. Starter (Ni above 50 percent) — OFF (P).

16. Propeller — Unfeather (P).

17. Power — As Required (P).

18. Generator — Reset/ON (CP).

19. Fuel control heat — ON (P).

20. Bleed air — OPEN (CP).

21. Electrical equipment — As Required (CP).

22. Condition lever — HIGH IDLE (P).

23. Instruments/nacelles — Checked (P, CP).

15.5.2 Windmilling Airstart
The windmilling airstart procedure is an emergency relight for use when an engine has been inadvertently secured. This procedure will result in a loss of airspeed and/or altitude because of the windmilling propeller and, therefore, requires immediate action for a successful restart.

*1. Power lever (failed engine) — IDLE. (DC)
*2. Propeller lever (failed engine) — Full Forward. (DC)
*3. Condition lever (failed engine) — FUEL CUTOFF. (DC)
*4. Firewall valve — OPEN.
*5. Autoignition — ARM.
CAUTION

Windmilling airstarts above 20,000 feet or below 2,200 propeller rpm may exceed ITT limitations.
*6. Condition lever — LOW IDLE.
WARNING

If engine was shut down by closing the firewall valve, time to light-off during restart may exceed 10 seconds.
*7. Power — As Required.
8. Generator — Reset/ON (CP).

9. Condition lever — HIGH IDLE (P).

10. Propeller levers — Match As Required (P). 
15.5.3 Engine Failure (Second Engine)
In the event of a dual-engine failure, proceed to the appropriate Airstart Checklist. Do not feather both propellers 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 propellers feathered) or maximum glide endurance airspeed (102 KIAS, gear up, flaps up, and propellers feathered) as necessary.
WARNING

In the event of a dual failure at low altitude and airspeed, there may be insufficient airflow to maintain propeller and engine Nj speeds to drive the engine for the light-off. 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 propeller 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 run per
10 knots of headwind.

· With a dual-engine failure, only battery power is available. Should battery
conservation be a consideration, refer to dual-generator failure procedure.
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