I2103
DISCUSS ITEMS
Unusual attitudes, anti-icing system, emergency/minimum fuel state and departure procedures.
Unusual Attitudes

FTI 20X 2 Unusual Attitude Recovery
The first step in the recovery is to recognize the unusual attitude, confirm an unusual attitude exists by comparing other control and performance instruments, and recover using the techniques below. 

a. Recovery: Nose Low. 

i. Level the wings by referencing the attitude indicator. 

ii. Raise the nose to the level flight attitude on the attitude indicator and maintain level flight by referencing the altimeter, vertical speed, and airspeed. 

iii. Regain 150 KIAS while maintaining straight and level flight by setting normal cruise power 600-700 ft-lbs, referencing attitude and altitude. 

iv. When the aircraft is stabilized in straight and level flight, return first to base altitude, and then base heading. 

b. Recovery: Nose High. 

i. Leaving bank angle in (within reason) aids in recovery. As the nose approaches the horizon, level the wings and ensure a level flight attitude.
ii. Remainder of recovery same as nose low. 

NOTE
Use power as necessary throughout the recovery, however, if at any time the airspeed exceeds 200 KIAS, reduce power. If at any time airspeed drops below 100 KIAS, smoothly advance power to 800-900 ft-lbs.
Anti-Icing System

· Mechanical v Thermal

· Engines

· Fuel

· Propellers

· Wings

· Pitots

Anti-ice utilized when <5*C and visible moisture in order to prevent icing.

Deice utilized when ½” to 1” of ice has accumulated in order to force a clean break of the accumulated ice.

2.20 WINDSHIELD WIPERS/ANTI-ICE DEICE SYSTEMS

2.20.1 Windshield Wipers

The windshield wipers are powered by the No. 2 feeder bus, through and protected by the circuit breaker placarded WSHLD WIPER located in the WEATHER section of the copilot outboard subpanel.
CAUTION

Do not operate on dry glass

2.20.2 Windshield Anti-Ice

Windshield heat for both the pilot and copilot windshields is controlled by a toggle switch on the pilot subpanel Placarded WSHLD ANTI-ICE BOTH, OFF, and PILOT. The heat control circuit for the pilot windshield is protected by a fuse on a panel mounted on the forward pressure bulkhead. The power circuit of the pilot and copilot windshield is protected by two circuit breakers located on the extended pedestal. A controller with a temperature sensing unit maintains 95 °F temperature at the windshield surface. An electric heater lockout is incorporated in the electrical system and prevents overload of the electrical system. This assures that the elements of the electric heater will be blocked from functioning when windshield heat, propeller deice, or engine lip boot heat is in use.

CAUTION

• Unreliable operation of the magnetic compass will occur during use of windshield anti-ice.

• During use of windshield anti-ice, objects viewed through the windshield may appear blurred.
2.20.3 Powerplant Ice Protection Systems
2.20.3.1 Engine Ice Vane Controls

Handles located on left subpanel. Mechanical ice vanes use inertial separation.

2.20.3.2 Engine Lip Boot Switches

Only available during flight due to deactivation via respective squatswitches. Powered by the No. 1 and No. 2 feeder buses and are protected by the circuit breakers placarded ENGINE INLET DEICE located on the pedestal extension.

2.20.4 Fuel System Anti-Icing

An oil-to-fuel heat exchanger located on each engine accessory case operates continuously and automatically to heat the fuel to prevent freezing of any water in the fuel. No controls are involved. One external fuel vent in each wing serves both the nacelle and wing tanks and is protected against icing by externally attached electric heat elements that are controlled and protected by the circuit breaker function of two switch breakers on the left subpanel and placarded FUEL VENTS, LEFT, RIGHT.

2.20.4.1 Fuel Control Heat

Each fuel control unit pneumatic line is protected against ice by electrically heated jackets, controlled by two circuit breaker toggle switches on the left subpanel, placarded FUEL CONTROL, LEFT, RIGHT. The pneumatic fuel line heaters are powered by the No. 1 and No. 2 subpanel buses. To prevent overheat damage to electrically heated anti-ice jacket, FUEL CONTROL HEAT switches should not be turned ON unless cooling air will soon pass over the jackets.

2.20.5 Propeller Electrothermal Deicer System

Electrothermal deicing boots are cemented to each propeller blade to remove ice from the propellers. Each thermal boot consists of one outboard and one inboard heating element and receives electrical power through the deicer timer, slip ring, and brush block. Current consumption is monitored by a propeller ammeter on the left (pilots) subpanel (FO-1). The propeller deice system is powered by the No. 1 feeder bus through the No. 1 bus circuit breakers. Circuit protection is provided through the circuit breaker function of the switch placarded PROP and located in the HEAT section of the pilot inboard subpanel.

CAUTION

Operating the propeller deice system with the propellers stationary will cause arcing on the deice slip ring.

2.20.5.1 Propeller Deice Switches

Operation of the propeller deicing system is controlled by the propeller heat switch and placarded PROP on the pilot subpanel that controls an inboard and outboard heating element in each propeller boot. The timer cycles power to the heating elements [RH outboard // RH inboard // LH outboard // LH inboard]

Old Mechanical Timer: Sequencing starts where it last stopped. Shows amperage fluctuation when switching elements

New Electronic Timer: Sequencing always starts with RH Outboard. Shows no fluctuation.

Each segment is heated 34 ±6 seconds, normally requiring in excess of 2 minutes to complete a four-segment cycle.

Each propeller blade boot draws approximately 5 to 6 amps of current and thus with three blades drawing power concurrently, the amperage should read between 14 to 18 amps. Should one blade boot segment be inoperative, a drop of 5 to 6 amps should be anticipated and, likewise, a drop of 10 to 12 amps below normal readings would be indicative of malfunction on two propeller blades. Refer to Part V for abnormal operations.
2.20.6 Surface Deicer System

Ice accumulation is removed from each outboard wing leading edge, both horizontal stabilizers, and the vertical stabilizer by the flexing of five deicer boots that are pneumatically actuated (Figures 2-24 and 2-25). Engine bleed air from the engine compressor is used to supply air pressure to inflate the deicer boots and to supply vacuum through the distribution valve for boot hold-down during flight. A pressure regulator protects the system from overinflation. When the system is not in operation, a distributor valve applies vacuum to the boots for hold-down. When a solenoid in the distributor valve is energized by the pneumatic deicer timer or when the surface DEICE CYCLE switch is positioned to either SINGLE or MANUAL, a servo valve changes the inlet to the boots from vacuum to pressure that allows the boots to inflate. When the solenoid valve is deenergized, the airflow through the valve is cut off. The air then discharges out of the boots through an integral check valve until the pressure reaches approximately 1-inch Hg, at which time the boots are ported to vacuum and the remaining air is evacuated. The boots are again held down by vacuum. Either engine is capable of providing sufficient bleed air for all requirements of the surface deicer system. Check valves in the bleed air lines prevent backflow through the system during single-engine operation. Bleed air passes through an 18-psi regulator and then enters the deicer and vacuum systems. Vacuum pressure is created by the distribution valve and is proportional to pneumatic pressure by the deicer pressure regulator valve. Regulated pressure is indicated on a gauge placarded PNEUMATIC PRESS and located on the right side panel.

WARNING

Stall speeds will significantly increase with the wing deice boots inflated.

Note

Never cycle the system rapidly since this may cause the ice to accumulate outside the contour of the inflated boots and prevent ice removal.

2.20.6.1 Surface Deice Switch

Normal operation of the surface deice systems is accomplished by use of a three-position switch located on the left subpanel (FO-1) placarded DEICE CYCLE, SINGLE, OFF, and MANUAL. When the switch is moved to the SINGLE position, the deicer boots automatically inflated for 7 to 8 seconds, then deflate and return to the deflated position. When switched to the MANUAL position, all boots of the system inflate and stay inflated while the switch is in this mode. When the switch is released from the MANUAL position, the boots in that system deflate and the toggle returns to the center OFF position. The MANUAL position is for use in case of timer failure. In either switch position, the boots cannot be overinflated. The surface deice control system is powered by the subpanel bus No. 2 and is protected by a circuit breaker placarded SURFACE DE-ICE located in the WEATHER section of the copilot outboard subpanel.

If the deice system malfunctions to the inflated condition, the SURFACE DE-ICE CB can be pulled to induce the deflated condition.

2.20.7 Pitot and Stall Heat Systems

The pitot tubes and the lift detector have electrical heating elements to prevent icing. On the ground, electrical power to the stall heating elements pass from the No. 2 feeder bus through a current limiter (acting as a resistor) which lowers the voltage from 28 Vdc to 14 Vdc (low heat). At lift-off, a squat switch on the right main gear causes the current limiter to be bypassed and makes 28 Vdc (high heat) available to the system. The pitot tube heating elements are powered from both the No. 1 and No. 2 feeder buses, respectively.

2.20.7.1 Pitot and Stall Heat Switches

The heating elements are controlled by circuit switch breakers located on the pilot's sub-panel (FO-1) in the HEAT section placarded PITOT LEFT-RIGHT and STALL respectively. When a switch is in the up position, the heating elements of that particular system are energized. The down position shuts the heating elements off. In the event of electrical overload, the circuit breaker element will disconnect the heating circuit, tripping the toggle switch to the down position.
Emergency/Minimum Fuel State

GP 2 

FUEL REMAINING - A phrase used by either pilots or controllers when relating to the fuel remaining on board until actual fuel exhaustion. When transmitting such information in response to either a controller question or pilot initiated cautionary advisory to Air Traffic Control, pilots will state the approximate number of minutes the flight can continue with the fuel remaining. All reserve fuel should be included in the time stated, as should an allowance for established fuel gauge system error.
MINIMUM FUEL - Indicates that an aircraft's fuel supply has reached a state where, upon reaching the destination, it can accept little or no delay. This is not an emergency situation but merely indicates an emergency situation is possible should any undue delay occur

Transmitting “Emergency Fuel” is the declaration of an emergency, you will get priority handling.

Departure Procedures.

FTI 404 7 Standard Instrument Departures (SIDS), Obstacle Departure Procedures (ODPs), Standard Terminal Arrivals (STARs), and Instrument Approach Procedures (IAPs) 
Methods of IFR Departure. The following methods may be used to depart an airport under IFR: 

i. Specific ATC Departure Instructions 

ii. Obstacle Departure Procedure (ODP) (A subcategory of DPs) 

iii. Standard Instrument Departure (SID) (A subcategory of DPs) 

iv. Diverse Departure 

v. Visual Climb Over the Airport (VCOA) 

How an Airport Becomes an Instrument Airport. Simply put, when an airport is first created, it is a VFR airport until it is determined that IFR operations are necessary. The first instrument procedure at an airport, which the procedure designer will use TERPS to construct, is usually an Instrument Approach Procedure (IAP). When an IAP is initially developed for an airport, the need for Departure Procedures (DPs) are also assessed. A DP will not exist if there is not an IAP for that airport. DPs come in many forms, but they are all based on the design criteria outlined in TERPS and other FAA orders. 

Planning the Departure. Before departing an airport on an IFR flight, consider the type of terrain and other obstacles on or in the vicinity of the departure airport. Determine whether or not the departure airport has a Standard Instrument Departure (SID), an Obstacle Departure Procedure (ODP), or neither. (Both SIDs and ODPs fall under the general category of “Departure Procedures” (DPs). An ODP may drastically affect the initial part of the flight plan. Considering the forecast weather, departure runway and existing DP, plan the flight route and climb performance accordingly to compensate for the departure procedure. 
The Trouble T. On the approach plate at your departure airport indicates an obstacle has penetrated the 40:1 obstacle clearance surface (OCS). When this happens the Departure Designer has multiple options:
i. Typically, if the obstacle is within 1 mile of the Departure End of the Runway (DER) and requires a higher climb gradient only until 200’ above DER, the designer will publish the obstacle as a note. This is known as a low close in obstacle. Typically pilots would be able to see these obstacles unless the weather is less than 200-1. As a technique, if able to arrive at the DER at or above the highest MSL altitude associated with any of the low close in obstacles, the aircraft will clear them all. Departure planning should be for one engine inoperative. 

NOTE
The OCS begins at DER and 0 feet for Air Force and Navy designed departures and 35 feet above the DER for FAA/Army designed departures. 

ii. Publish a higher required climb gradient (200’/NM is the minimum for any instrument departure). Refer to additional instrument information appendix to convert climb gradients to VSI climb rates. 

iii. Publish avoidance routing. This may be in textual form in the front of the IAP or graphically on its own page. 

iv. Publish non-standard weather minimums. By publishing higher weather minimums (in lieu of a higher climb gradient) that allow a pilot to see the obstacle, departure designers can expect that pilots will not fly into obstacles they are able to visually identify. Refer to appropriate service directives concerning departures. For instance, USAF aircraft are prohibited from using this non-standard weather criteria. Often these notes will be accompanied by an asterisk (*) that gives the option to use your standard departure weather minimums (OPNAV/SOPs) and comply with the published Trouble T climb gradient.
v. Create standards for a Visual Climbout over the Airport (VCOA). The designer will typically create weather minimums well above VMC conditions to allow the pilot to circle within a specified distance of the airport and climb to a specified altitude and then depart. As a technique, put VCOA in the remarks of your flight plan if you intend to fly one and advise tower/ATC of your intentions. 

vi. Use a combination of all of the above methods
ODPS. If no ODP is published pilots are authorized to execute a diverse departure. Climb straight ahead to 400 feet AGL before turning on course while maintaining a 200 ft/NM climb gradient or greater. If an ODP is published, pilots are not authorized a diverse departure. 

SIDS take obstacle clearance into account, but are typically used for ATC convenience. SIDS are usually Radar Departures or Pilot Nav Departures and should be carefully evaluated before taking off. If there is any doubt of the departure clearance, query ATC. ATC will specifically clear pilots to fly the SID. SIDS are
always published graphically. A high potential for confusion exists when ATC modifies the SID and/or tells pilots to resume the SID. If in doubt, query. 

Civil SIDs vs. Military SIDs. Although civil SIDs (FAA and CONUS Army procedures) in the United States are constructed using the same TERPs criteria as military SIDs, the information presented is significantly different. It is important to be aware of the differences: 

(a). No Obstacles are Identified or Depicted. Although many obstacles may be present, civil SIDs do not provide any obstacle information to the pilot. 

(b). ATC Climb Gradients. Civil SIDs also do not normally identify ATC climb gradients in any way; it is up to the pilot to recognize and compute any ATC climb gradients. 

(c). Obstacle Climb Gradients. On civil SIDs, minimum climb gradients required for obstacle clearance will be depicted on the SID, or included in the ODP (Trouble T section). 

(d). Climb gradient depicted on the SID. At some airports, the minimum climb gradient will be published on the SID. In such cases, although a Trouble T is depicted on the SID, the climb gradient published on the SID itself takes precedence over the climb gradient contained in the ODP. 

(e). Climb gradient included in the ODP. In other situations, there will be no climb gradient published on the SID; however, the SID chart will depict a Trouble T. In these cases, refer to the ODPs in the front of the approach book to determine the minimum climb gradient for the runway used. When no climb gradient is specified on the SID, comply with the gradient published with the ODP for that runway. 

If taking off in the RADAR environment and no clearance is given to fly a SID, ATC departure instructions are normally issued in the form of a heading to fly on departure followed by radar vectors. Exercise caution with this type of departure instruction if IMC will be encountered. Comply with ODP climb gradients for the appropriate runway. If IMC and there is a “climb to (altitude) before turning (direction)” for the runway, climb to the appropriate altitude before turning to the ATC issued heading. Realize ATC does not share obstacle clearance responsibility until they state “radar contact” and issues an assigned heading. If any doubt exists to whether the instruction will provide obstacle clearance, pilots should fly the ODP instructions for the runway/airport and advise ATC of their intentions. 

If departure instructions aren’t received prior to takeoff, pilots are expected to comply with the ODP or fly a diverse departure if no ODP exists.

CAUTION
All ATC systems are not created equal. While you may trust an FAA controller nearly 100%, the pilot is always ultimately responsible for terrain/obstacle clearance; be careful who you trust to help you with that responsibility.
//////////////////////////////////////////////

BI Maneuvers
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I2103: Oscar//Yankee//Autopilot/FGP introduction
	CLIMB
	KIAS
	RPM
	FT-LBS
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	150 
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	1000 

	DESCENT
	KIAS
	RPM
	FT-LBS

	500 FPM 
	150
	1900 
	450

	800 FPM 
	150
	1900 
	350 
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