ANNEX F

AIRCRAFT GROUND DEICING PROGRAM

____________________________________________________________________________

A-F-1.  Operations Note.  The guidance in C-12 operators manual must be adhered to when aircraft deicing is accomplished.  The information in this program is only meant to supplement those procedures outlined in the -1 and give the flight crew additional information to aid in the decision making process.

A-F-2.  Pilot-in-Command Responsibilities.

       (1).  The PC of a flight has the responsibility to ascertain the need for deicing.

       (2).  The PC is responsible to ensure ground service personnel accomplish all De-Icing Operations in safe manner that is consistent with this deicing program.  The PC will supervise the deicing activities to ensure proper deicing.

       (3).  The PC will use holdover times derived from the Holdover Time Table to determine the estimated time the application of deicing fluid will prevent the adherence of frost, ice, or snow on the treated surface of the aircraft.

       (4).  The aircraft will receive a post deicing/pre-departure check immediately following the de-icing application.  The PC will also perform either a Pre-takeoff Check or Pre-

takeoff Contamination Check (depending on departure in relation to the holdover time) prior to takeoff.

A-F-3.  Program Definitions.

   a.  Deicing/Anti-icing Fluid.  A liquid chemical mixture made of glycol and optional amounts of water that will decrease the freeze point of water is frequently referred to in this program as deicing fluid.  Within the industry, it is also commonly referred to by its descriptive name of Freeze Point Depressant (FPD) fluid.  All known commercially available FPD fluids used for aircraft deicing are of the ethylene glycol or propylene glycol family.

       (1).  Type I Fluids.  Used primarily for deicing.  The fluid is thinned and is applied to form a thin liquid film on the aircraft surface.  Type I fluids have a limited holdover time relative to Type II fluids.

       (2).  Type II Fluids.  Used primarily for anti-icing.  The application results in a thick liquid film (a gel like consistency) on the aircraft surface.  Wind flow over the wing (shear) causes the fluid to progressively flow off the wing during takeoff Type II fluids have a longer holdover time relative to Type I fluids.

	NOTE

Due to the relatively slow take off speeds of the C12, the Type II fluid may not flow off the wings prior to take off, therefore, only Type I Fluids are authorized for use on Detachment 45 OSAA aircraft.


    b.  Holdover Time.  This is defined as the estimated time the application of deicing or anti-icing fluid will prevent the formation of frost or ice, and the accumulation of snow on the treated surfaces of an aircraft.

    c.  One-step deicing/anti-icing.  When using a Type I glycol/water mixture for deicing, a person will also be applying short-term anti-icing protection all in one step.  This is the most common approach used by most FBO’s crews will determine that the Type 1 fluid is used.

    d.  Critical Aircraft Surfaces.  The critical aircraft surfaces which should be clear of contaminates before takeoff are:

       (1).  Propellers, wings, tail, and control surfaces.

       (2).  Pitot heads, static ports, ram-air intakes for engine control and flight instruments, other kinds of instrument sensor pickup points, and fuel vents.        
       (3).  Engine inlets.

A-F-4.  Deicing Fluid Mixture.

    a.  Introduction.  Deicing fluid is a mixture of  glycol and water.  When glycol is combined with the correct proportions, the freezing point of the mixed solution is lowered.  As the percentage of glycol increases in the glycol/water mixture, the freezing point of the solution is lowered until the percentage of glycol reaches approximately 70% glycol.  Above a 70% glycol mixture, the freezing point of the solution will increase making the mixture less effective against freezing precipitation.

    b.  Mixture Requirement (50/50 Standard).  The recommended mixture is 50% glycol and 50% water.  A 50% to 70% glycol mixture is acceptable.  (Note:  Some contract deicing services have the ability to adjust their mixture to a ratio appropriate with the conditions for each flight departure.  The PC would be able to authorize an appropriate mixture of less than 50% glycol in such cases.)

    c.  Temperature of Mixture.  For maximum deicing effectiveness the mixture should be heated to between 180-200 degrees Fahrenheit.  Lower temperatures can still work but will waste more fluid and time in accomplishing the same task.  A cold glycol/water mixture will not readily remove snow, ice or frost.  Rather, like the anti-freeze that it is, it primarily helps to prevent these substances from freezing to the aircraft surface.  While cold fluid is not effective for deicing it is the preferred temperature for anti-icing purposes when applied to already clean aircraft surfaces, since it will retain its density on the aircraft longer.

A-F-5.  Timing of Deicing Application.

    a.  When the weather conditions are such that frost, ice, or snow may reasonably be expected to adhere to an aircraft, deicing will be accomplished as close to departure as possible.  If the aircraft is deiced too early, it may be necessary to repeat the entire procedure.  The holdover timetable indicates the time available that the fluid will provide protection.  This will provide deicing planning information and is advisory only.

    b.  Overnight aircraft that are covered with snow, ice, slush or frost in the morning may be deiced as early as possible by the ground personnel as long as precipitation is not presently falling or anticipated to fall prior to departure.

    c.  On inbound flights, ice may accumulate on the leading edges of the wings and tail, as well as the propeller spinner cones and nose cone of the aircraft.  This type of contamination can be removed early in the turn around process as long as freezing precipitation is not a factor.

    d.  The PC may also request that the aircraft be sprayed with deicing fluid if the temperature is near the freezing point and the forecast indicates the aircraft may be subjected to freezing precipitation between departure and takeoff.

A-F-6.  Holdover Times.

    a.  The holdover times were derived from laboratory testing results of the freezing points of particular types of fluids under various temperatures, fluid concentrations and humidity conditions.

    b.  The holdover timetable was developed by the Society of Automotive Engineers (SAE) to indicate the estimated time of effectiveness for Type I fluids in certain weather conditions.  Because many variables can influence holdover, the actual time of protection may be extended or reduced, depending upon the particular conditions existing at a given time.  Pilots-in-command will have the authority to increase or decrease the determined holdover time in changing conditions.

    c.  Holdover time begins when the final aircraft deicing/anti-icing application COMMENCES and expires when the deicing fluid applied to the aircraft wings, control surfaces, propellers, engine inlets, and other critical surfaces loses its effectiveness.

    d.  THE PC IS THE FINAL AUTHORITY ON WHEN HIS/HER AIRCRAFT IS SAFE FOR TAKEOFF 

A-F-7.  Holdover Table for Detachment 45 Osaa Aircraft.

    a.  Guideline for holdover times achieved by SAE Type I fluid mixture, are listed on Table 1.
	CAUTION:  The time of protection will be shortened in heavy weather conditions.  High wind velocity and jet blast may cause a degradation of the protective film.  If these conditions occur, the time of protection may be shortened considerably.


    b.  Frost:  (including hoar-frost) is a crystallized deposit, formed from water vapor on surfaces which are at or below 0 C (+32 F).

    c.  Freezing Fog:  Clouds of super-cooled water droplets that form a deposit of ice on objects in cold weather conditions.

    d.  Snow:  Precipitation in the form of small ice crystals or flakes that may accumulate on or adhere to aircraft surfaces.

    e.  Freezing Rain:  Water condensed from atmospheric vapor falling to earth in super-cooled drops, forming ice on objects.

    f.  Rain or High Humidity (On Cold Soaked Wing).  Water forming ice or frost on the wing surface when the temperature of the aircraft wing surface is at or below 0 degrees C (32 degrees F) is considered Cold Soaked.  Certain aircraft are currently susceptible to the formation of frost or ice on their wings’ upper surfaces when cold soaked fuel is in the main wing fuel tanks, and the aircraft are exposed to conditions of high humidity, rain, drizzle, or fog at ambient temperatures well above freezing.

	Table 1

Guideline for Holdover Times Anticipated for SAE Type I Fluid Mixture as a Function of Weather Conditions and OAT
Caution:  This Table is for use in departure planing only, and it should be used in conjunction with pre-takeoff check procedures.

	

	OAT
	Approximate Holdover Times under Various Weather Conditions Hours:  Min

	Celcius
	Fahrenheit
	*Frost
	Freezing Frost
	Snow
	**Freezing Drizzle
	Light Freezing Rain

	Above 0
	Above 32
	0:45
	0:12-0:30
	0:06-0:15
	0:05-0:08
	0:02-0:05

	0 to -10
	32 to 14
	0:45
	0:06-0:15
	0:06-0:15
	0:05-0:08
	0:02-0:05

	Below –10
	Below 14
	0:45
	0:06-0:15
	0:06-0:15
	################################

	

	#Caution:  Clear ice may require touch for confirmation

	

	The responsibility for the application of these data remains with the user.

	

	* During conditions that apply to aircraft protection for ACTIVE FROST.

	

	** Use light freezing rain holdover times if positive identification of freezing drizzle is not possible.

	

	SAE Type I fluid /water mixture is selected so that the freezing point of the mixture is at least 10 degrees (18 F) below OAT.

	

	Caution:  The time of protection will be shortened in heavy weather conditions.  Heavy precipitation rates or high moisture content, high wind velocity or jet blast will reduce holdover time below the lowest time stated in the range.  Holdover time may be reduced when aircraft skin temperature is lower the OAT.




A-F-8.  Communications with Deicing Crew.

    a.  There are three primary times that communication between the pilot-in-command and the deicing crew occur:

       (1).  Prior to Starting:  If the pilot-in-command is on board or in the vicinity of the aircraft he will be advised by the deicing crew that deicing operations are about to commence.

       (2).  If Deicing is Interrupted:  If the deicing crew needs to leave the aircraft prior to completing the deicing, the pilot-in-command should be advised of the interruption and when deicing is to recommence.  If precipitation occurs or continues during the interruption, complete deicing may need to be accomplished and a new holdover time established.

       (3).  When deicing is completed:  Verbal notification should be given to the flight crew by the Ground Crew when the deicing is completed.

    b.  The flight crew should verify the following information:

       (1).  Type of fluid used (Type 1 Only).

       (2).  Fluid mixture ratio of glycol to water.

       (3).  Time final application was started.

       (4).  Verification that a post-check of all critical aircraft surfaces/components was performed.

A-F-9.  Flight Crew Icing Checks.

    a.  There are three different icing checks or procedures that are required to be accomplished under this Ground Deicing Program.

       (1).  Flight Crew Preflight Inspection:  This is the normal walk around preflight inspection conducted by the flight crew.  This inspection will be used to note any aircraft surface contamination and direct any required deicing operations.

       (2).  If takeoff is anticipated prior to expiration of the holdover time;

          (a).  Pre-takeoff Check:  This check, to be performed immediately prior to taking the active runway, is required anytime that ground icing conditions exist, the aircraft has been deiced, and a holdover time established.  The PC may accomplish the Pre-takeoff Check from the cockpit by visually inspecting the left wing de-ice boot area and visible upper wing surface to ascertain the presence of any contamination.  The PC will also inspect the propeller spinners and windshield wipers for the presence of ice.  The PC or PI will inspect these areas on the right wing of the aircraft.  If their representative surfaces are free of contamination, it can be reasonably expected that the balance of the aircraft’s critical areas are also free of contamination.  During night operations the wing ice lights will be selected on.  The crew may elect to utilize a flashlight to supplement the wing ice lights.

       (3).  If takeoff is anticipated after the expiration of the holdover time;

          (a).  Pre-takeoff Contamination Check:  Takeoff after expiration of the holdover time is permitted only if a pre-takeoff contamination check is made to ensure that wings, control surfaces and other critical surfaces are free of any contamination.  The check is required within five minutes of initiating takeoff but will be performed immediately prior to taking the active runway.  The PC may accomplish the Pre-takeoff Contamination Check from the cockpit by visually inspecting the left wing de-ice boot area and visible upper wing surface to ascertain the presence of any contamination.  The PC or PI will inspect these areas on the right wing of the aircraft.  If these representative surfaces are free of contamination, it can be reasonably expected that the balance of the aircraft’s critical areas are also free of contamination.  During night operations the wing ice lights will be selected on.  The crew may elect to utilize a flashlight to supplement the wing ice lights.

       (4).  IF DURING EITHER THE PRETAKEOFF CHECK OR THE PRETAKEOFF CONTAMINATION CHECK, THE PC FEELS THE AIRCRAFT SURFACES MAY BE CONTAMINATED, THE AIRCRAFT MUST BE RE-DEICED AND A NEW HOLDOVER TIME ESTABLISHED.

	CAUTION

The time of protection, indicated on the holdover table, should be shortened in heavy weather conditions.  High wind velocity and jet blast may cause a degradation of the protective film.  If these conditions occur, the time of protection may be shortened considerably.


	NOTE
Improving weather conditions, i.e. significant rise in ambient temperatures or the ending of precipitation may allow takeoff after the expiration of the holdover time.


A-F-10.  Deicing Procedures.

    a.  Light accumulations of frost on the aircraft may be removed by the application of glycol solution with any of the machines listed previously.  A light coating of frost may be polished with a rag.

    b.  Snow should be removed with a broom before spraying with a glycol solution.  Temperatures well below freezing may not require an application of glycol if the snow is completely removed.

    c.  Ice accumulation may be removed by subjecting the aircraft to a heated hangar prior to departure.  Care must be taken to insure that melted contamination is removed from the aircraft surfaces prior to removal from the hangar so that it does not re-freeze.

A-F-11.  Safety Procedures.

    a.  Wear gloves, raingear, and goggles when deicing aircraft.

    b.  Avoid excessive or prolonged skin contact with deicing fluid.  Wash skin thoroughly with soap and water after accidental contact.

    c.  Avoid inhalation of deicing spray.

    d.  If splashed in eyes, wash eyes with clean water for fifteen (15) minutes.  Seek medical attention if irritation persists.

A-F-12.  Deicing Guidelines.

    a.  Do not allow the spraying of deicing fluid into intake or exhaust areas of the engine or into the engine nacelles.

    b.  Do not allow the spraying of deicing fluid on the aircraft windows unless specifically requested by the PC.

    c.  Close passenger and cargo doors before deicing aircraft.

    d.  Do not allow the spraying of deicing fluid directly into pitot tubes or static ports.

    e.  When deicing propeller blades or spinners, use caution to avoid getting fluid into intakes.

    f.  During strong, windy conditions, position yourself to avoid the spray of the deicing fluid. 

    g.  Do not allow the spraying of deicing fluid onto any part of the aircraft except the propellers, wing surfaces, tail surfaces, and top of the fuselage unless specifically requested to do so by the PC.

    h.  Do not try to chip or break ice off any part of the aircraft.  Remove ice by spraying with heated deicing fluid.

    i.  Spray and or brush ice, slush, or snow accumulations away from any moving joints on elevators, rudders, ailerons, flaps, and trim tabs.

    j.  Before beginning any deicing operation, clear the deicer path and the spray area of all ground equipment and cargo.

    k.  Do not allow the spraying of deicing fluid directly on hot brakes, wheels, or exhaust cones.

    l.  If passengers are boarded after deicing, move aircraft or place a mat at the boarding area.

A-F-13.  Aircraft Deicing Procedures.  Because the Pre-takeoff Check and the Pre-takeoff Contamination Check will probably be made from the cockpit, the following areas need to be deiced in the order listed. 

    a.  Left wing, flap, and aileron, including the hinge areas, and the tip tanks if applicable.

    b.  Left propeller and spinner, if necessary.  Care should be taken to not spray into engine intakes and other air entry areas.

    c.  Left wheel assembly areas.  Slush that may have been thrown on landing or taxi should be removed.

    d.  Nose area including nose wheel assembly.

    e.  Repeat items 1, 2, and 3 for the right side.

    f.  Top of the fuselage beginning above cockpit window working toward the tail section.

    g.  Complete tail assembly surfaces, including rudder.

    h.  Walk completely around the aircraft and check all areas sprayed to make sure that all surfaces are clean and free of contamination.

A-F-14.  Clear Ice during Ground Deicing.  There have been instances when aircraft have either become airborne, or attempted to become airborne with clear ice on the aircraft.  These operations with clear ice on the aircraft can result in flight control problems and ice ingestion.  This problem is not aircraft type specific and can occur with any aircraft under certain conditions.

A-F-15.  Potential Hazards.  Severe ice storms, combined with sub-zero temps can present challenges to aircraft deicing personnel.  Some of the difficulties that may occur in these meteorological circumstances are:

    a.  CLEAR ICE:  When frozen precipitation, such as snow or sleet, covers existing clear ice, the potential exists for deicing crews to overlook or not see the clear ice that remains after the aircraft has been deiced.  Once the snow has been removed, the residual deicing fluid may camouflage the clear ice by leaving a shiny surface that gives the appearance of deicing fluid on a clean metal surface.  The inboard wingroot area presents a particular problem because it is difficult to view from the ground or inside the aircraft.

    b.  ICE INGESTION:  Ingestion of ice can cause erratic engine operation and engine surges. 

    c.  COLD SOAKED AIRCRAFT:  During extremely cold temps, the application of a Type I Fluid and water mixture to a cold soaked aircraft surface may remove the existing frozen precipitation and then refreeze on the surface of the aircraft.  

    d.  ACTION:  Deicing personnel and flight crews must be made aware that when the surfaces of the aircraft are wet and shine from residual deicing fluid, the clear ice cannot be seen and can only be detected by a careful hands-on inspection by properly trained personnel.  This may require the crew to make the pre-takeoff check and/or the pre-takeoff contamination check from outside the aircraft.  This may further require that the flight crew or qualified ground personnel conduct a thorough check of the aircraft surfaces.

A-F-16.  Summary.  Pre-plan deicing activities carefully.  Ensure that all equipment is in top shape, fully serviced, and ready at all times.  Only through much preparation and the adherence to proper procedures can we be certain to operate a safe operation during the winter months.
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